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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the Radio Resource Control protocol for the radio interface between UE and NG-RAN.
The scope of the present document also includes:

- theradio related information transported in a transparent container between source gNB and target gNB upon
inter gNB handover;

- theradio related information transported in a transparent container between a source or target gNB and another
system upon inter RAT handover.

- theradio related information transported in a transparent container between a source eNB and target gNB during
E-UTRA-NR Dual Connectivity.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 38.300: "NR; Overall description; Stage 2".

[3] 3GPP TS 38.321: "NR; Medium Access Control (MAC); Protocol specification".

[4] 3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification”.

[5] 3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) protocol specification”.

[6] ITU-T Recommendation X.680 (08/2015) "Information Technology — Abstract Syntax Notation
One (ASN.1): Specification of basic notation" (Same as the |SO/IEC International Standard 8824-
1).

[7] ITU-T Recommendation X.681 (08/2015) "Information Technology — Abstract Syntax Notation
One (ASN.1): Information object specification” (Same as the | SO/IEC International Standard
8824-2).

[8] ITU-T Recommendation X.691 (08/2015) "Information technology — ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)" (Same as the ISO/IEC International Standard
8825-2).

[9] 3GPP TS 38.215: "NR; Physical layer measurements’.

[10] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC); Protocol Specification".

[11] 3GPP TS 33.501: " Security Architecture and Procedures for 5G System”.

[12] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 17 ETSI TS 138 331 V15.13.0 (2021-04)

[13]
[14]
[15]

[16]

[17]
[18]

[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]

[35]
[36]
[37]
[38]
[39]

[40]
[41]
[42]

3GPP TS 38.213: "NR; Physical layer procedures for control”.
3GPP TS 38.133: "NR; Requirements for support of radio resource management”.

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone’.

3GPP TS 38.211: "NR; Physical channels and modulation”.
3GPP TS 38.212: "NR; Multiplexing and channel coding".

ITU-T Recommendation X.683 (08/2015) "Information Technology — Abstract Syntax Notation
One (ASN.1): Parameterization of ASN.1 specifications' (Same as the ISO/IEC International
Standard 8824-4).

3GPP TS 38.214: "NR; Physical layer procedures for data’".

3GPP TS 38.304: "NR; User Equipment (UE) proceduresin Idle mode and RRC Inactive state".
3GPP TS 23.003: "Numbering, addressing and identification".

3GPP TS 36.101: "E-UTRA; User Equipment (UE) radio transmission and reception".
3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3.
3GPP TS 37.324: " Service Data Adaptation Protocol (SDAP) specification”.

3GPP TS 22.261: " Service requirements for the 5G System".

3GPP TS 38.306: "User Equipment (UE) radio access capabilities”.

3GPP TS 36.304: "E-UTRA; User Equipment (UE) proceduresin idle mode".

ATIS 0700041: "WEA 3.0: Device-Based Geo-Fencing'".

3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture”.
3GPP TS 36.211: "E-UTRA; Physical channels and modulation”.

3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

3GPP TS 36.104:"E-UTRA; Base Station (BS) radio transmission and reception”.

3GPP TS 38.101-3 "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1
and Range 2 Interworking operation with other radios’.

3GPP TS 38.423: "NG-RAN, Xn application protocol (XnAP)".
3GPP TS 38.473: "NG-RAN; F1 application protocol (FLAP)".
3GPP TS 36.423: "E-UTRA; X2 application protocol (X2AP)".
3GPP TS 24.008: "Mobileradio interface layer 3 specification; Core network protocols; Stage 3".

3GPP TS 38.101-2 "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone".

3GPP TS 36.133:"E-UTRA; Requirements for support of radio resource management".
3GPP TS 37.340: "E-UTRA and NR; Multi-connectivity; Stage 2".
3GPP TS 38.413: "NG-RAN, NG Application Protocol (NGAP)".

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 18 ETSI TS 138 331 V15.13.0 (2021-04)

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

CEIL: Mathematical function used to 'round up' i.e. to the nearest integer having a higher or equal value.
Dedicated signalling: Signalling sent on DCCH logical channel between the network and a single UE.

Field: Theindividual contents of an information element are referred to asfields.

FL OOR: Mathematical function used to 'round down' i.e. to the nearest integer having alower or equal value.
Infor mation element: A structural element containing single or multiple fieldsis referred as information element.

Primary Cell: The MCG cell, operating on the primary frequency, in which the UE either performsthe initial
connection establishment procedure or initiates the connection re-establishment procedure.

Primary SCG Cell: For dua connectivity operation, the SCG cell in which the UE performs random access when
performing the Reconfiguration with Sync procedure.

Primary Timing Advance Group: Timing Advance Group containing the SpCell.
PUCCH SCell: An SCell configured with PUCCH.
PUSCH-L ess SCell: An SCell configured without PUSCH.

RL C bearer configuration: The lower layer part of the radio bearer configuration comprising the RLC and logical
channel configurations.

Secondary Cell: For a UE configured with CA, a cell providing additional radio resources on top of Special Cell.

Secondary Cell Group: For a UE configured with dual connectivity, the subset of serving cells comprising of the
PSCell and zero or more secondary cells.

Serving Cdll: For aUE in RRC_CONNECTED not configured with CA/DC thereis only one serving cell comprising
of the primary cell. For aUE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote
the set of cells comprising of the Specia Cell(s) and all secondary cells.

Special Cell: For Dual Connectivity operation the term Specia Cell refersto the PCell of the MCG or the PSCell of the
SCG, otherwise the term Special Cell refersto the PCell.

Split SRB: In MR-DC, an SRB that supports transmission via MCG and SCG as well as duplication of RRC PDUs as
defined in TS 37.340 [41].

SSB Frequency: Frequency referring to the position of resource element RE=#0 (subcarrier #0) of resource block
RB#10 of the SS block.

UE Inactive AS Context: UE Inactive AS Context is stored when the connection is suspended and restored when the
connection is resumed. It includes information as defined in clause 5.3.8.3.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

5GC 5G Core Network

ACK Acknowledgement

AM Acknowledged Mode
ARQ Automatic Repeat Request
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AS
ASN.1
BLER
BWP
CA
CCCH
CG
CMAS
CP
C-RNTI
Csl

DC
DCCH
DCl

DL
DL-SCH
DM-RS
DRB
DRX
DTCH
EN-DC
EPC
EPS
ETWS
E-UTRA

E-UTRA/5GC
E-UTRA/EPC

E-UTRAN
FDD
FFS
GERAN
GNSS
GSM
HARQ
IE

IMS

kB

L1

L2

L3
MAC
MCG
MIB
MR-DC
N/A
NE-DC
(NG)EN-DC
NGEN-DC
NR-DC
NR/5GC
PCell
PDCP
PDU
PLMN
PSCdll
PWS
QoS
RAN
RAT
RLC
RNA
RNTI

Access Stratum

Abstract Syntax Notation One

Block Error Rate

Bandwidth Part

Carrier Aggregation

Common Control Channel

Cell Group

Commercial Mobile Alert Service
Control Plane

Cell RNTI

Channel State Information

Dual Connectivity

Dedicated Control Channel

Downlink Control Information

Downlink

Downlink Shared Channel

Demodulation Reference Signal

(user) Data Radio Bearer

Discontinuous Reception

Dedicated Traffic Channel

E-UTRA NR Dua Connectivity with E-UTRA connected to EPC
Evolved Packet Core

Evolved Packet System

Earthquake and Tsunami Warning System
Evolved Universal Terrestrial Radio Access
E-UTRA connected to 5GC

E-UTRA connected to EPC

Evolved Universal Terrestrial Radio Access Network
Frequency Division Duplex

For Further Study

GSM/EDGE Radio Access Network
Global Navigation Satellite System
Global System for Mobile Communications
Hybrid Automatic Repeat Request
Information element

International Mobile Subscriber [dentity
Kilobyte (1000 bytes)

Layer 1

Layer 2

Layer 3

Medium Access Control

Master Cell Group

Master Information Block

Multi-Radio Dual Connectivity

Not Applicable

NR E-UTRA Dua Connectivity

E-UTRA NR Dual Connectivity (covering E-UTRA connected to EPC or 5GC)

E-UTRA NR Dua Connectivity with E-UTRA connected to 5GC
NR-NR Dua Connectivity

NR connected to 5GC

Primary Cell

Packet Data Convergence Protocol
Protocol Data Unit

Public Land Mobile Network
Primary SCG Cdll

Public Warning System

Quality of Service

Radio Access Network

Radio Access Technology

Radio Link Control

RAN-based Notification Area

Radio Network Temporary Identifier
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ROHC Robust Header Compression
RRC Radio Resource Control
RS Reference Signal
SCell Secondary Cell
SCG Secondary Cell Group
SFN System Frame Number
SFTD SFN and Frame Timing Difference
Sl System Information
SIB System Information Block
SpCell Special Cell
SRB Signalling Radio Bearer
SSB Synchronization Signal Block
TAG Timing Advance Group
TDD Time Division Duplex
™ Transparent Mode
UE User Equipment
UL Uplink
UM Unacknowledged Mode
uUP User Plane
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In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.

4 General

4.1 Introduction

This specification is organised as follows:

- clause 4.2 describes the RRC protocol model;

- clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers,

- clause 4.4 liststhe RRC functions;

- clause 5 specifies RRC procedures, including UE state transitions;

- clause 6 specifies the RRC messagesin ASN.1 and description;

- clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;

- clause 8 specifies the encoding of the RRC messages,

- clause 9 specifies the specified and default radio configurations;

- clause 10 specifies generic error handling;

- clause 11 specifies the RRC messages transferred across network nodes;

- clause 12 specifies the UE capability related constraints and performance requirements.

4.2 Architecture

4.2.1 UE states and state transitions including inter RAT

A UE iseither in RRC_CONNECTED state or in RRC_INACTIVE state when an RRC connection has been
established. If thisis not the case, i.e. no RRC connection is established, the UE isin RRC_IDLE state. The RRC states
can further be characterised as follows:

- RRC_IDLE:
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- A UE specific DRX may be configured by upper layers,

- UE controlled mobility based on network configuration;

- TheUE:

Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5);
Monitors a Paging channel for CN paging using 5G-S-TMS;
Performs neighbouring cell measurements and cell (re-)selection;

Acquires system information and can send S| request (if configured).

- RRC_INACTIVE:

- A UE specific DRX may be configured by upper layers or by RRC layer;

UE controlled mobility based on network configuration;
The UE stores the UE | nactive AS context;

A RAN-based notification areais configured by RRC layer;

The UE:

Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5);
Monitors a Paging channel for CN paging using 5G-S-TM S| and RAN paging using fulll-RNTI;
Performs neighbouring cell measurements and cell (re-)selection;

Performs RAN-based notification area updates periodically and when moving outside the configured
RAN-based notification area;

Acquires system information and can send Sl request (if configured).

- RRC_CONNECTED:

The UE stores the AS context;

Transfer of unicast data to/from UE;

- Atlower layers, the UE may be configured with a UE specific DRX;

- For UEs supporting CA, use of one or more SCells, aggregated with the SpCell, for increased bandwidth;

- For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

- Network controlled mobility within NR and to/from E-UTRA,;

- TheUE:

Monitors Short M essages transmitted with P-RNTI over DCI (see clause 6.5), if configured;

Monitors control channels associated with the shared data channel to determine if datais scheduled for it;
Provides channel quality and feedback information;

Performs neighbouring cell measurements and measurement reporting;

Acquires system information.

Figure 4.2.1-1 illustrates an overview of UE RRC state machine and state transitionsin NR. A UE has only one RRC
statein NR at one time.

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 22 ETSI TS 138 331 V15.13.0 (2021-04)

NR RRC_CONNECTED

A

Resume / Release
with Suspend

v Establish /
Release

NR RRC_INACTIVE

Release

NR RRC_IDLE

Figure 4.2.1-1: UE state machine and state transitions in NR

Figure 4.2.1-2 illustrates an overview of UE state machine and state transitions in NR as well as the mobility procedures
supported between NR/5GC E-UTRA/EPC and E-UTRA/5GC.

RRC_CONNECTED e L

EU 1 Handover ( NR
< > RRC _CONNECTED

A

Resume / Release
with Suspend

Establish / v Establish /
Release EUTRA NR Release

RRC INACTIVE RRC INACTIVE

. Release
Reselection Reselection
v v
EUTRA ] Reselection j NR
RRC IDLE J‘ 'L RRC_IDLE

Figure 4.2.1-2: UE state machine and state transitions between NR/5GC, E-UTRA/EPC and E-
UTRA/5GC

4.2.2 Signalling radio bearers

"Signalling Radio Bearers' (SRBs) are defined as Radio Bearers (RBs) that are used only for the transmission of RRC
and NAS messages. More specifically, the following SRBs are defined:

SRBO isfor RRC messages using the CCCH logical channel;

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 23 ETSI TS 138 331 V15.13.0 (2021-04)
- SRB1lisfor RRC messages (which may include a piggybacked NAS message) as well asfor NAS messages
prior to the establishment of SRB2, all using DCCH logical channel;

- SRB2isfor NAS messages, al using DCCH logical channel. SRB2 has alower priority than SRB1 and may be
configured by the network after AS security activation;

- SRB3isfor specific RRC messages when UE isin (NG)EN-DC or NR-DC, all using DCCH logical channel.

In downlink, piggybacking of NAS messages is used only for one dependant (i.e. with joint success/failure) procedure:
bearer establishment/modification/release. In uplink piggybacking of NAS message is used only for transferring the
initial NAS message during connection setup and connection resume.

NOTE 1: The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not
include any RRC protocol control information.

Once AS security is activated, all RRC messages on SRB1, SRB2 and SRB3, including those containing NAS
messages, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering
to the NAS messages, see TS 24.501 [23].

Split SRB is supported for all the MR-DC optionsin both SRB1 and SRB2 (split SRB is not supported for SRBO and
SRB3).

4.3 Services

4.3.1 Services provided to upper layers
The RRC protocol offersthe following services to upper layers:
- Broadcast of common control information;
- Notification of UEsin RRC_IDLE, e.g. about a mobile terminating call;
- Notification of UEs about ETWS and/or CMAS
- Transfer of dedicated signalling.

4.3.2 Services expected from lower layers
In brief, the following are the main services that RRC expects from lower layers:

- Integrity protection, ciphering and loss-less in-sequence delivery of information without duplication;

4.4 Functions

The RRC protocol includes the following main functions:
- Broadcast of system information:
- Including NAS common information;

- Information applicable for UEsin RRC_IDLE and RRC_INACTIVE (e.g. cell (re-)selection parameters,
neighbouring cell information) and information (also) applicable for UEsin RRC_CONNECTED (e.g.
common channel configuration information);

- Including ETWS notification, CMAS notification.

- RRC connection control:

- Paging;
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- Establishment/modification/suspension/resumption/rel ease of RRC connection, including e.g.
assignment/modification of UE identity (C-RNTI, fulll-RNTI, etc.),
establishment/modification/suspension/resumption/release of SRBs (except for SRBO);

- Access barring;

- Initial AS security activation, i.e. initial configuration of AS integrity protection (SRBs, DRBs) and AS
ciphering (SRBs, DRBS);

- RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated AS
security handling, i.e. key/algorithm change, specification of RRC context information transferred between
network nodes;

- Establishment/modification/suspension/resumption/release of RBs carrying user data (DRBS);

- Radio configuration control including e.g. assignment/modification of ARQ configuration, HARQ
configuration, DRX configuration;

- Incaseof DC, cell management including e.g. change of PSCell, addition/modification/rel ease of SCG
cel(s);

- Incaseof CA, cell management including e.g. addition/modification/rel ease of SCell(s);

- QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration and
configured grant configuration for DL and UL respectively, assignment/ modification of parametersfor UL
rate control in the UE, i.e. allocation of apriority and a prioritised bit rate (PBR) for each RB.

- Recovery from radio link failure.

- Inter-RAT mobility including e.g. AS security activation, transfer of RRC context information;

- Measurement configuration and reporting:

- Establishment/modification/rel ease of measurement configuration (e.g. intra-frequency, inter-frequency and
inter- RAT measurements);

- Setup and release of measurement gaps,

- Measurement reporting.

- Other functionsincluding e.g. generic protocol error handling, transfer of dedicated NAS information, transfer of
UE radio access capability information.

5

5.1

5.1.1

Procedures

General

Introduction

This clause covers the general requirements.

5.1.2
The UE shall:

General requirements

1> process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed

before
NOTE:

starting the processing of a subsequent message;

Network may initiate a subsequent procedure prior to receiving the UE's response of a previoudly initiated
procedure.
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1> within a subclause execute the steps according to the order specified in the procedural description;
1> consider the term 'radio bearer' (RB) to cover SRBs and DRBs unless explicitly stated otherwise;

1> set the rre-Transactionl dentifier in the response message, if included, to the same value as included in the
message received from the network that triggered the response message;

1> upon receiving a choice val ue set to setup:

2> apply the corresponding received configuration and start using the associated resources, unless explicitly
specified otherwise;

1> upon receiving a choice value set to release:
2> clear the corresponding configuration and stop using the associated resources;

1> in casethe size of alist is extended, upon receiving an extension field comprising the entries in addition to the
ones carried by the original field (regardless of whether the network signals more entriesin total); apply the
following generic behaviour unless explicitly stated otherwise:

2> create a combined list by concatenating the additional entries included in the extension field to the original
field while maintaining the order among both the original and the additional entries;

2> for the combined list, created according to the previous, apply the same behaviour as defined for the original
field.

5.1.3 Requirements for UE in MR-DC

In this specification, the UE considersiitself to bein:

- EN-DC, if and only if it is configured with nr-SecondaryCellGroupConfig according to TS 36.331[10], and it is
connected to EPC,

- NGEN-DC, if and only if it is configured with nr-SecondaryCell GroupConfig according to TS 36.331[10], and it
is connected to 5GC,

- NE-DC, if and only if it is configured with mrdc-SecondaryCellGroup set to eutra-SCG,
- NR-DC, if and only if it is configured with mrdc-SecondaryCellGroup set to nr-SCG,
- MR-DC, if and only if itisin (NG)EN-DC, NE-DC or NR-DC.

NOTE: Thisuse of these terms deviates from the definition in TS 37.340 [41] and other specifications. IN TS
37.340, these terms include al so the case where the UE is configured with E-UTRA or NR MCG only
(i.e.no NR or E-UTRA SCG) but with one or more bearers terminated in a secondary node (i.e. using NR
PDCP).

The UE in (NG)EN-DC only executes a sub-clause of clause 5 in this specification when the subclause:
- isreferred to from a subclause under execution, either in this specification or in TS 36.331 [10]; or
- appliesto amessage received on SRB3 (if SRB3 is established); or
- appliesto field(s), IE(s), UE variable(s) or timer(s) in this specification that the UE is configured with.

When executing a subclause of clause 5 in this specification, the UE follows the requirementsin clause 5.1.2 and in all
subclauses of this specification applicable to the messages (including processing time requirements), fields, IEs, timers
and UE variables indicated in the subclause under execution.

5.2 System information

521 Introduction

System Information (Sl) is divided into the MIB and a number of SIBs where:
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- the MIB isalways transmitted on the BCH with a periodicity of 80 ms and repetitions made within 80 ms (TS
38.212 [17], clause 7.1) and it includes parameters that are needed to acquire SIB1 from the cell. The first
transmission of the MIB is scheduled in subframes as defined in TS 38.213 [13], clause 4.1 and repetitions are
scheduled according to the period of SSB;

- the SB1listransmitted on the DL-SCH with a periodicity of 160 ms and variable transmission repetition
periodicity within 160 ms as specified in TS 38.213 [13], clause 13. The default transmission repetition
periodicity of SB1 is 20 ms but the actual transmission repetition periodicity is up to network implementation.
For SSB and CORESET multiplexing pattern 1, SB1 repetition transmission period is 20 ms. For SSB and
CORESET multiplexing pattern 2/3, SIB1 transmission repetition period is the same as the SSB period (TS
38.213[13], clause 13). SBL1 includes information regarding the availability and scheduling (e.g. mapping of
SIBsto S| message, periodicity, SI-window size) of other SIBs with an indication whether one or more SIBs are
only provided on-demand and, in that case, the configuration needed by the UE to perform the Sl request. SIB1
is cell-specific SIB;

- SIBsother than SB1 are carried in Systemlnformation (SI) messages, which are transmitted on the DL-SCH.
Only SIBs having the same periodicity can be mapped to the same S| message. Each S| message is transmitted
within periodically occurring time domain windows (referred to as Sl-windows with same length for all S|
messages). Each S| message is associated with an Sl-window and the SI-windows of different SI messages do
not overlap. That is, within one Sl-window only the corresponding SI message is transmitted. An SI message
may be transmitted a number of times within the SI-window. Any SIB except SB1 can be configured to be cell
specific or area specific, using anindication in SB1. The cell specific SIB is applicable only within a cell that
provides the SIB while the area specific SIB is applicable within an areareferred to as Sl area, which consists of
one or several cellsand isidentified by systemlnformationAreal D;

- The mapping of SIBsto Sl messages is configured in schedulinglnfoList with restrictions that each SIB is
contained only in asingle SI message and each SIB is contained at most oncein that SI message;

- ForaUE in RRC_CONNECTED, the network can provide system information through dedicated signalling
using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space
configured to monitor system information or paging.

- For PSCell and SCells, the network provides the required S| by dedicated signalling, i.e. within an
RRCReconfiguration message. Nevertheless, the UE shall acquire MIB of the PSCell to get SFN timing of the
SCG (which may be different from M CG). Upon change of relevant Sl for SCell, the network releases and adds
the concerned SCell. For PSCell, the required SI can only be changed with Reconfiguration with Sync.

NOTE: The physical layer imposes alimit to the maximum size a SIB can take. The maximum SIB1 or S
message size is 2976 bits.

5.2.2 System information acquisition

5.2.2.1 General UE requirements
,LJ_El Network
P MIB
SIB1

F

SystemInformationRequest
Lo

SystemInformation messages

A A

Figure 5.2.2.1-1: System information acquisition

The UE appliesthe Sl acquisition procedure to acquire the AS- and NAS information. The procedure appliesto UEsin
RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.
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The UE in RRC_IDLE and RRC_INACTIVE shall ensure having avalid version of (at least) the MIB, SIB1 through
S B4 and SB5 (if the UE supports E-UTRA).

5.2.2.2 SIB validity and need to (re)-acquire SIB

52221 SIB validity

The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on),
cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network
from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS
notification; and whenever the UE does not have avalid version of a stored SIB.

When the UE acquiresaMIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE
stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the
PLMN-Identityl nfoList, the cellldentity, the systemlnformationAreal D, if present, and the valueTag, if present, as
indicated in the si-Schedulinglnfo for the SIB. The UE may use avalid stored version of the SI except MIB, SIB1, SB6,
SIB7 or B8 e.g. after cell re-selection, upon return from out of coverage or after the reception of Sl change indication.

NOTE: The storage and management of the stored SIBsin addition to the SIBs valid for the current serving cell is
left to UE implementation.

The UE shall:
1> delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;
1> for each stored version of a SIB:

2> if the areaScope is associated and its value for the stored version of the SIB is the same as the value received
in the si-Schedulinginfo for that SIB from the serving cell:

3> if the first PLMN-Identity included in the PLMN-Identityl nfoList, the systeml nformationAreal D and the
valueTag that are included in the si-Schedulinglnfo for the SIB received from the serving cell are
identical to the PLMN-Identity, the systemlnformationAreal D and the valueTag associated with the stored
version of that SIB:

4> consider the stored SIB asvalid for the cell;

2> if the areaScope is not present for the stored version of the SIB and the areaScope value is not included in
the si-Schedulinglnfo for that SIB from the serving cell:

3> if the first PLMN-Identity in the PLMN-Identityl nfoList, the cellldentity and valueTag that are included in
the si-Schedulinglnfo for the SIB received from the serving cell are identical to the PLMN-Identity, the
cellldentity and the valueTag associated with the stored version of that SIB:

4> consider the stored SIB asvalid for the cell;

5.2.2.2.2 Sl change indication and PWS notification

A modification period isused, i.e. updated Sl (other than for ETWS and CMAYS) is broadcasted in the modification
period following the one where Sl change indication is transmitted. The modification period boundaries are defined by
SFN values for which SFN mod m = 0, where m is the number of radio frames comprising the modification period. The
modification period is configured by system information. The UE receives indications about Sl modifications and/or
PWS notifications using Short Message transmitted with P-RNTI over DCI (see clause 6.5). Repetitions of SI change
indication may occur within preceding modification period.

UEsin RRC_IDLE or in RRC_INACTIVE shall monitor for Sl change indication in its own paging occasion every
DRX cycle. UEsin RRC_CONNECTED shall monitor for Sl change indication in any paging occasion at |east once per
modification period if the UE is provided with common search space on the active BWP to monitor paging, as specified
in TS 38.213 [13], clause 13.

ETWS or CMAS capable UEsin RRC_IDLE or in RRC_INACTIVE shall monitor for indications about PWS
notification in its own paging occasion every DRX cycle. ETWS or CMAS capable UEsin RRC_CONNECTED shall
monitor for indication about PWS notification in any paging occasion at least once every defaultPagingCycle if the UE
is provided with common search space on the active BWP to monitor paging.
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For Short Message reception in a paging occasion, the UE monitors the PDCCH monitoring occasion(s) for paging as
specified in TS 38.304 [20] and TS 38.213 [13].

If the UE receives a Short Message, the UE shall:

1> if the UE isETWS capable or CMAS capable, the etwsAndCmasl ndication bit of Short Message is set, and the
UE is provided with searchSpaceOther Systemlnformation on the active BWP or the initial BWP:

2> immediately re-acquire the SB1;

2> if the UE is ETWS capable and si-Schedulingl nfo includes scheduling information for SIB6:
3> acquire SIB6, as specified in sub-clause 5.2.2.3.2, immediately;

2> if the UE is ETWS capable and si-Schedulingl nfo includes scheduling information for SIB7:
3> acquire SIB7, as specified in sub-clause 5.2.2.3.2, immediately;

2> if the UE is CMAS capabl e and si-Schedulinglnfo includes scheduling information for SIBS:
3> acquire SB8, as specified in sub-clause 5.2.2.3.2, immediately;

NOTE: Incase SB6, SB7, or SB8 overlap with a measurement gap it isleft to UE implementation how to
immediately acquire SB6, SIB7, or SBS.

1> if the systeminfoModification bit of Short Message is set:

2> apply the Sl acquisition procedure as defined in sub-clause 5.2.2.3 from the start of the next modification

period.
5.2.2.3 Acquisition of System Information
5.2.2.3.1 Acquisition of MIB and SIB1
The UE shall:

1> apply the specified BCCH configuration defined in 9.1.1.1;
1> if theUEisin RRC_IDLE or in RRC_INACTIVE; or
1> if the UE isin RRC_CONNECTED while T311 is running:
2> acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2> if the UE is unable to acquire the MIB;
3> perform the actions as specified in clause 5.2.2.5;
2> else
3> perform the actions specified in clause 5.2.2.4.1.

1> if the UE isin RRC_CONNECTED with an active BWP with common search space configured by
searchSpaceS B1 and pagingSearchSpace and has received an indication about change of system information; or

1> if the UE isin RRC_IDLE or in RRC_INACTIVE; or
1> if the UE isin RRC_CONNECTED while T311 is running:

2> if sshb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213[13]) and if SIB1 acquisitionis
required for the UE:

3> acquire the SB1, which is scheduled as specified in TS 38.213 [13];
3> if the UE is unable to acquire the SB1:

4> perform the actions as specified in clause 5.2.2.5;
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3> ese
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.

2> elseif SB1 acquisition isrequired for the UE and ssb-Subcarrier Offset indicates that SB1 is not scheduled
inthecell:

3> perform the actions as specified in clause 5.2.2.5.

NOTE: TheUE in RRC_CONNECTED isonly required to acquire broadcasted SB1 if the UE can acquire it
without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

5.2.2.3.2 Acquisition of an SI message

For SI message acquisition PDCCH monitoring occasion(s) are determined according to

searchSpaceOther Systemlnformation. If searchSpaceOther Systemlnformation is set to zero, PDCCH monitoring
occasions for SI message reception in Sl-window are same as PDCCH monitoring occasions for S B1 where the
mapping between PDCCH monitoring occasions and SSBsis specified in TS 38.213[13]. If

searchSpaceOther Systemlnformation is not set to zero, PDCCH monitoring occasions for SI message are determined
based on search space indicated by searchSpaceOther Systeml nformation. PDCCH monitoring occasions for SI message
which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are
sequentially numbered from one in the SI window. The [xxN+K]" PDCCH monitoring occasion (s) for S| messagein
SI-window corresponds to the K™ transmitted SSB, wherex =0, 1, ...X-1, K =1, 2, ...N, N is the number of actual
transmitted SSBs determined according to ssh-PositionsinBurst in SB1 and X isequal to CEIL(number of PDCCH
monitoring occasionsin Sl-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending
order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least
one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception
Sl messagesis up to UE implementation.

When acquiring an SI message, the UE shall:
1> determine the start of the Sl-window for the concerned SI message as follows:

2> for the concerned SI message, determine the number n which corresponds to the order of entry in thelist of
Sl messages configured by schedulinglnfoList in si-Schedulinglnfo in SIB1;

2> determine the integer value x = (n— 1) x w, where w is the si-WindowLength;

2> the Sl-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T =
FLOOR(X/N), where T is the si-Periodicity of the concerned SI message and N isthe number of dlotsin a
radio frame as specified in TS 38.213 [13];

1> receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI in the PDCCH monitoring occasion(s) for Sl
message acquisition, from the start of the SI-window and continue until the end of the SI-window whose
absolute length in time is given by si-WindowLength, or until the SI message was received;

1> if the SI message was not received by the end of the SI-window, repeat reception at the next Sl-window occasion
for the concerned SI message in the current modification period,;

NOTE 1: The UE isonly required to acquire broadcasted S| message if the UE can acquire it without disrupting
unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

NOTE 2: The UE isnot required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted
SSB in SI-window.

NOTE 3: If the concerned SI message was not received in the current modification period, handling of SI message
acquisition is left to UE implementation.

1> perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.

5.2.2.3.3 Request for on demand system information

The UE shall:
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1> if SB1 includes si-Schedulinglnfo containing si-RequestConfigSUL and criteria to select supplementary uplink
as defined in TS 38.321[13], clause 5.1.1 is met:

2> trigger the lower layer to initiate the Random Access procedure on supplementary uplink in accordance with
[3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfigSUL corresponding to the Sl
message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to
notBroadcasting;

2> if acknowledgement for Sl request is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;

1> elseif SB1 includes si-Schedulinglnfo containing si-RequestConfig and criteriato select normal uplink as
defined in TS 38.321[13], clause 5.1.1 is met:

2> trigger the lower layer to initiate the random access procedure on normal uplink in accordance with TS
38.321 [3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfig corresponding to the
Sl message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatusis set to
notBroadcasting;

2> if acknowledgement for Sl request is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1> else

2> apply the default L1 parameter values as specified in corresponding physical layer specifications except for
the parameters for which values are provided in S B1;

2> apply the default MAC Cell Group configuration as specified in 9.2.2;
2> apply the timeAlignmentTimer Common included in SB1,;
2> apply the CCCH configuration as specified in 9.1.1.2;
2> initiate transmission of the RRCSysteml nfoRequest message in accordance with 5.2.2.3.4;
2> if acknowledgement for RRCSysteml nfoRequest message is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1> if cell reselection occurs while waiting for the acknowledgment for S| request from lower layers:
2> reset MAC;
2> if Sl request is based on RRCSysteml nfoRequest message:
3> release RLC entity for SRBO.

NOTE: After RACH failurefor Sl request it is up to UE implementation when to retry the Sl request.

5.2.2.34 Actions related to transmission of RRCSystemInfoRequest message
The UE shall set the contents of RRCSysteml nfoRequest message as follows:

1> set the requested-S-List to indicate the SI message(s) that the UE requires to operate within the cell, and for
which si-BroadcastStatus is set to notBroadcasting.

The UE shall submit the RRCSysteml nfoRequest message to lower layers for transmission.
5.2.2.4 Actions upon receipt of System Information

5.2.24.1 Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
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1> store the acquired MIB;

1> if the UEisin RRC_IDLE or in RRC_INACTIVE, or if the UE isin RRC_CONNECTED while T311is
running:

2> if the cellBarred in the acquired MIB is set to barred:
3> consider the cell as barred in accordance with TS 38.304 [20];
3> if intraFregReselection is set to notAllowed:

4> consider cell re-selection to other cells on the same frequency as the barred cell as not alowed, as
specified in TS 38.304 [20].

3> dse

4> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20].

2> ese
3> apply the received systemFrameNumber, pdcch-ConfigS B1, subCarrier SpacingCommon, ssb-
SubcarrierOffset and dmrs-TypeA-Position.
5.2.2.4.2 Actions upon reception of the SIB1
Upon receiving the S B1 the UE shall:
1> store the acquired SIB1;
1> if the cell AccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:

2> inthe remainder of the procedures use plmn-ldentityList, trackingAreaCode, and cellldentity for the cell as
received in the corresponding PLMN-Identityl nfo containing the selected PLMN;

1> if in RRC_CONNECTED while T311 is not running:
2> disregard the frequencyBandList, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers;
2> forward the trackingAreaCode to upper layers;
2> apply the configuration included in the servingCell ConfigCommon;
1> else

2> if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink for
TDD, or one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they
are not downlink only bands, and

2> if the UE supports at least one additional SoectrumEmission in the NR-NS-PmaxList for a supported band in
the downlink for TDD, or a supported band in uplink for FDD, and

2> if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see
TS38.101-1 [15] and TS 38.101-2 [39]) which
- issmaller than or equa to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the
initial uplink BWP), and which
- iswider than or equal to the bandwidth of the initial uplink BWP, and

2> if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration
(see TS 38.101-1 [15] and TS 38.101-2 [39]) which
- issmaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the
initial downlink BWP), and which
- iswider than or equal to the bandwidth of the initial downlink BWP:
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3>

3>

if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the
equivalent PLMN list:

4> consider the cell as barred in accordance with TS 38.304 [20];
4> if intraFregReselection is set to notAllowed:

5> consider cell re-selection to other cells on the same frequency as the barred cell as not alowed, as
specified in TS 38.304 [20];

4> else:

5> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20];

else
4> apply a supported uplink channel bandwidth with a maximum transmission bandwidth which

- iscontained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the initial
uplink BWP, and which
- iswider than or equal to the bandwidth of the initial BWP for the uplink;

4> apply a supported downlink channel bandwidth with a maximum transmission bandwidth which

- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the
initial downlink BWP, and which
- iswider than or equal to the bandwidth of the initial BWP for the downlink;

4> select the first frequency band in the frequencyBandList, for FDD from frequencyBandList for uplink,
or for TDD from frequencyBandList for downlink, which the UE supports and for which the UE
supports at least one of the additional SpectrumEmission valuesin nr-NS-PmaxList, if present;

4> forward the cellldentity to upper layers;
4> forward the trackingAreaCode to upper layers,
4> forward the PLMN identity to upper layers;

4> if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper
layers:

5> if the serving cell does not belong to the configured ran-NotificationAreal nfo:
6> initiate an RNA update as specified in 5.3.13.8;
4> forward the ims-EmergencySupport to upper layers, if present;
4> forward the uac-AccessCategoryl-SelectionAssistancel nfo to upper layers, if present;
4> apply the configuration included in the servingCell ConfigCommon;
4> apply the specified PCCH configuration defined in 9.1.1.3;

4> if the UE has a stored valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, that the UE
requires to operate within the cell in accordance with sub-clause 5.2.2.1:

5> use the stored version of the required SIB;

4> if the UE has not stored avalid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or
several required SIB(s), in accordance with sub-clause 5.2.2.1:

5> for the SI message(s) that, according to the si-Schedulinglnfo, contain at least one required SIB
and for which si-BroadcastSatusis set to broadcasting:

6> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;
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5> for the SI message(s) that, according to the si-Schedulinglnfo, contain at least one required SIB
and for which si-BroadcastStatusis set to notBroadcasting:
6> trigger arequest to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3;

4> apply thefirst listed additional SpectrumEmission which it supports among the valuesincluded in NR-
NS-PmaxList within frequencyBandList in uplinkConfigCommon for FDD or in
downlinkConfigCommon for TDD;

4> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within
NR-NS-PmaxList:

5> apply the additionalPmax for UL;
4> else
5> apply the p-Max in uplinkConfigCommon for UL;
4> if supplementaryUplink is present in servingCell ConfigCommon; and

4> if the UE supports one or more of the frequency bands indicated in the frequencyBandList for the
supplementaryUplink; and

4> if the UE supports at least one additional SpectrumEmission in the NR-NS-PmaxList for a supported
supplementary uplink band; and

4> if the UE supports an uplink channel bandwidth with a maximum transmission bandwith configuration
(see TS 38.101-1 [15] and TS 38.101-2 [39]) which

is smaller than or egqual to the carrierBandwidth (indicated in supplementaryUplink for the SCS of
theinitia uplink BWP), and which

- iswider than or equal to the bandwidth of the initial uplink BWP of the SUL.:
5> consider supplementary uplink as configured in the serving cell;

5> select the first frequency band in the frequencyBandList for the supplementaryUplink which the
UE supports and for which the UE supports at least one of the additional SpectrumEmission values
in nr-NS-PmaxList, if present;

5> apply a supported supplementary uplink channel bandwidth with a maximum transmission
bandwidth which

- iscontained within the carrierBandwidth (indicated in supplementaryUplink for the SCS of the
initial uplink BWP), and which

- iswider than or equa to the bandwidth of theinitial BWP of the SUL;

5> apply thefirst listed additional SpectrumEmission which it supports among the valuesincluded in
NR-NS-PmaxList within frequencyBandList for the supplementaryUplink;

5> if the additional Pmax is present in the same entry of the selected additional SpectrumEmission
within NR-NS-PmaxList for the supplementaryUplink:

6> apply the additional Pmax in supplementaryUplink for SUL;
5> else:
6> apply the p-Max in supplementaryUplink for SUL;
2> else
3> consider the cell as barred in accordance with TS 38.304 [20]; and

3> perform barring asif intraFregResel ection is set to notAllowed;
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5.2.2.4.3 Actions upon reception of SIB2
Upon receiving S B2, the UE shall:
1> if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

2> if, for the entry in frequencyBandList with the same index as the frequency band selected in clause 5.2.2.4.2,
the UE supports at |east one additional SoectrumEmission in the NR-NS-PmaxList within the
frequencyBandList:

3> apply thefirst listed additional SpectrumEmission which it supports among the values included in NR-NS-
PmaxList within frequencyBandList;

3> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within NR-
NS-PmaxList:

4> apply the additional Pmax;
3> else
4> apply the p-Max;
3> if the UE selects a frequency band (from the procedure in clause 5.2.2.4.2) for the supplementary uplink:

4> if, for the entry in frequencyBandListSUL with the same index as the frequency band selected in
clause 5.2.2.4.2, the UE supports at least one additional SpectrumEmission in the NR-NS-PmaxList
within the frequencyBandListSUL.:

5> apply the first listed additional SpectrumEmission which it supports among the values included in
NR-NS-PmaxList within frequencyBandListSUL;

5> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission
within NR-NS-PmaxList:

6> apply the additional Pmax;
5> else:
6> apply the p-Max;
4> else
5> apply the p-Max.
2> else:

3> apply the p-Max;

5.2.24.4 Actions upon reception of SIB3

No UE requirements related to the contents of this SIB3 apply other than those specified elsewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.45 Actions upon reception of SIB4
Upon receiving S B4 the UE shall:
1> if inRRC_IDLE, or in RRC_INACTIVE or in RRC_CONNECTED while T311 isrunning:
2> for each entry in the interFreqCarrierFregList:

3> select the first frequency band in the frequencyBandList, and frequencyBandListSUL, if present, which
the UE supports and for which the UE supports at |east one of the additional SpectrumEmission valuesin
NR-NS-PmaxLigt, if present:
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3> if, the frequency band selected by the UE in frequencyBandList to represent a non-serving NR carrier
frequency is not a downlink only band:

4> if, for the selected frequency band, the UE supports at least one additional SoectrumEmission in the
NR-NS-PmaxList within the frequencyBandList:

5> apply the first listed additional SpectrumEmission which it supports among the valuesincluded in
NR-NS-PmaxList within frequencyBandList;

5> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission
within NR-NS-PmaxList:

6> apply the additional Pmax;
5> else:
6> apply the p-Max;

5> if frequencyBandListSUL is present in S B4 and, for the frequency band selected in
frequencyBandListSUL, the UE supports at |east one additional SpectrumEmission in the NR-NS
PmaxList within FrequencyBandListSUL.:

6> apply the first listed additional SpectrumEmission which it supports among the values inlcuded
in NR-NS-PmaxList within frequencyBandListSUL;

6> if the additional Pmax is present in the same entry of the selected additional SpectrumEmission
within NR-NS-PmaxList:

7> apply the additional Pmax;
6> else:
7> apply the p-Max;
5> else:
6> apply the p-Max;
4> else:

5> apply the p-Max;

5.2.2.4.6 Actions upon reception of SIB5

No UE requirements related to the contents of this SIB5 apply other than those specified elsewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.4.7 Actions upon reception of SIB6
Upon receiving the S B6 the UE shall:

1> forward the received warningType, messagel dentifier and serial Number to upper layers;

5.2.2.4.8 Actions upon reception of SIB7
Upon receiving the S B7 the UE shall:
1> if thereis no current value for messagel dentifier and serialNumber for SIB7; or

1> if either the received value of messagel dentifier or of serialNumber, or of both messagel dentifier and
serialNumber are different from the current val ues of messagel dentifier and serialNumber for SB7:

2> use the received values of messagel dentifier and serialNumber for SIB7 as the current values of
messagel dentifier and serialNumber for SB7;

2> discard any previously buffered warningMessageSegment;
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2> if al segments of a warning message have been received:
3> assembl e the warning message from the received war ningMessageSegment(s);

3> forward the received warning message, messagel dentifier, serialNumber and dataCodingScheme to upper
layers,;

3> stop reception of SB7;
3> discard the current values of messagel dentifier and serialNumber for SIB7;
2> else
3> store the received warningMessageSegment;
3> continue reception of IB7;
1> elseif all segments of a warning message have been received:
2> assembl e the warning message from the received war ningMessageSegment(s);

2> forward the received compl ete warning message, messagel dentifier, serial Number and dataCodingScheme to
upper layers,

2> stop reception of SB7;

2> discard the current values of messagel dentifier and serialNumber for SIB7;
1> dse

2> store the received warningMessageSegment;

2> continue reception of SB7;

The UE should discard any stored war ningMessageSegment and the current value of messagel dentifier and
serialNumber for SB7 if the complete warning message has not been assembled within a period of 3 hours.

5.2.2.49 Actions upon reception of SIB8
Upon receiving the S B8 the UE shall:
1> if the S B8 contains a complete warning message and the complete geographical area coordinates (if any):

2> forward the received warning message, messagel dentifier, serialNumber, dataCodingScheme and the
geographical area coordinates (if any) to upper layers,

2> continue reception of SB8;
1> else:

2> if the received val ues of messagel dentifier and serial Number are the same (each value is the same) as a pair
for which awarning message and the geographical area coordinates (if any) are currently being assembled:

3> gtore the received war ningMessageSegment;

3> store the received warningAreaCoordinatesSegment (if any);

3> if al segments of a warning message and geographical area coordinates (if any) have been received:
4> assembl e the warning message from the received war ningMessageSegment;

4> assemble the geographical area coordinates from the received warningAreaCoor dinatesSegment (if
any);

4> forward the received warning message, messagel dentifier, serialNumber, dataCodingScheme and
geographical area coordinates (if any) to upper layers;

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 37 ETSI TS 138 331 V15.13.0 (2021-04)
4> stop assembling a warning message and geographical area coordinates (if any) for this
messagel dentifier and serial Number and delete all stored information held for it;
3> continue reception of SBS;

2> elseif the received values of messagel dentifier and/or serialNumber are not the same as any of the pairs for
which awarning message is currently being assembl ed:

3> dtart assembling a warning message for this messagel dentifier and serial Number pair;

3> start assembling the geographical area coordinates (if any) for this messagel dentifier and serialNumber
pair;

3> store the received warningMessageSegment;
3> store the received warningAreaCoordinatesSegment (if any);
3> continue reception of SIBS;

The UE should discard warningMessageSegment and war ningAreaCoor dinatesSegment (if any) and the associated
values of messagel dentifier and serial Number for B8 if the complete warning message and the geographical area
coordinates (if any) have not been assembled within a period of 3 hours.

NOTE: The number of warning messages that a UE can re-assemble simultaneously is a function of UE
implementation.

5.2.2.4.10 Actions upon reception of SIB9
No UE requirements related to the contents of this SIB9 apply other than those specified el sewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.25 Essential system information missing
The UE shall:
1> if inRRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2> if the UE is unable to acquire the MIB:
3> consider the cell as barred in accordance with TS 38.304 [20]; and
3> perform barring asiif intraFregReselection is set to allowed;
2> eseif the UE is unable to acquire the S B1.:
3> consider the cell as barred in accordance with TS 38.304 [20].
3> if intraFregReselection in MIB is set to notAllowed:

4> consider cell re-selection to other cells on the same frequency as the barred cell as not alowed, as
specified in TS 38.304 [20].

3> dse

4> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20].

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 38 ETSI TS 138 331 V15.13.0 (2021-04)

5.3 Connection control

531 Introduction

53.1.1 RRC connection control

RRC connection establishment involves the establishment of SRB1. The network completes RRC connection
establishment prior to completing the establishment of the NG connection, i.e. prior to receiving the UE context
information from the 5GC. Consequently, AS security is not activated during the initial phase of the RRC connection.
During thisinitial phase of the RRC connection, the network may configure the UE to perform measurement reporting,
but the UE only sends the corresponding measurement reports after successful AS security activation. However, the UE
only accepts are-configuration with sync message when AS security has been activated.

Upon receiving the UE context from the 5GC, the RAN activates AS security (both ciphering and integrity protection)
using theinitial AS security activation procedure. The RRC messages to activate AS security (command and successful
response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response
to the message used to activate AS security is not ciphered, while the subsequent messages (e.g. used to establish SRB2
and DRBs) are both integrity protected and ciphered. After having initiated the initial AS security activation procedure,
the network may initiate the establishment of SRB2 and DRBS, i.e. the network may do this prior to receiving the
confirmation of theinitial AS security activation from the UE. In any case, the network will apply both ciphering and
integrity protection for the RRC reconfiguration messages used to establish SRB2 and DRBs. The network should
release the RRC connection if theinitial AS security activation and/ or the radio bearer establishment fails. A
configuration with SRB2 without DRB or with DRB without SRB2 is not supported (i.e., SRB2 and at least one DRB
must be configured in the same RRC Reconfiguration message, and it is not allowed to release all the DRBs without
releasing the RRC Connection).

The release of the RRC connection normally isinitiated by the network. The procedure may be used to re-direct the UE
to an NR frequency or an E-UTRA carrier frequency.

The suspension of the RRC connection isinitiated by the network. When the RRC connection is suspended, the UE
stores the UE Inactive AS context and any configuration received from the network, and transitsto RRC_INACTIVE
dtate. If the UE is configured with SCG, the UE releases the SCG configuration upon initiating a RRC Connection
Resume procedure. The RRC message to suspend the RRC connection is integrity protected and ciphered.

The resumption of a suspended RRC connection isinitiated by upper layers when the UE needsto transit from
RRC_INACTIVE state to RRC_CONNECTED state or by RRC layer to perform a RNA update or by RAN paging
from NG-RAN. When the RRC connection is resumed, network configures the UE according to the RRC connection
resume procedure based on the stored UE Inactive AS context and any RRC configuration received from the network.
The RRC connection resume procedure re-activates AS security and re-establishes SRB(s) and DRB(S).

In response to a request to resume the RRC connection, the network may resume the suspended RRC connection and
send UE to RRC_CONNECTED, or reject the request to resume and send UE to RRC_INACTIVE (with await timer),
or directly re-suspend the RRC connection and send UE to RRC_INACTIVE, or directly release the RRC connection
and send UE to RRC_IDLE, or instruct the UE to initiate NAS level recovery (in this case the network sends an RRC

setup message).

5.3.1.2 AS Security
AS security comprises of the integrity protection and ciphering of RRC signalling (SRBs) and user data (DRBS).

RRC handles the configuration of the AS security parameters which are part of the AS configuration: the integrity
protection algorithm, the ciphering algorithm, if integrity protection and/or ciphering is enabled for a DRB and two
parameters, namely the keySetChangel ndicator and the nextHopChainingCount, which are used by the UE to determine
the AS security keys upon reconfiguration with sync (with key change), connection re-establishment and/or connection
resume.

The integrity protection algorithm is common for SRB1, SRB2, SRB3 (if configured) and DRBs configured with
integrity protection, with the same keyToUse value. The ciphering algorithm is common for SRB1, SRB2, SRB3 (if
configured) and DRBs configured with the same keyToUse value. For MR-DC, integrity protection is not enabled for
DRBsterminated in eNB. Neither integrity protection nor ciphering applies for SRBO.
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NOTE 0: All DRBsrelated to the same PDU session have the same enabl e/disabl e setting for ciphering and the
same enable/disable setting for integrity protection, as specified in TS 33.501 [11].

RRC integrity protection and ciphering are always activated together, i.e. in one message/procedure. RRC integrity
protection and ciphering for SRBs are never de-activated. However, it is possible to switch to a'NULL' ciphering
algorithm (nea0).

The'NULL'" integrity protection algorithm (nia0) is used only for SRBs and for the UE in limited service mode, see TS
33.501 [11] and when used for SRBs, integrity protection is disabled for DRBs. In case the 'NULL' integrity protection
algorithm is used, 'NULL' ciphering algorithm is also used.

NOTE 1: Lower layers discard RRC messages for which the integrity protection check has failed and indicate the
integrity protection verification check failure to RRC.

The AS applies four different security keys: one for the integrity protection of RRC signalling (Krrcint), one for the
ciphering of RRC signalling (Krrcenc), One for integrity protection of user data (Kupirt) and one for the ciphering of user
data (Kupenc). All four AS keys are derived from the Kgne key. The Kgne key is based on the Kamr key (as specified in
TS 33.501 [11]), which is handled by upper layers.

The integrity protection and ciphering algorithms can only be changed with reconfiguration with sync. The AS keys
(Kgng, Krreint, Krreene, Kurint @nd Kypenc) change upon reconfiguration with sync (if masterKeyUpdate is included), and
upon connection re-establishment and connection resume.

For each radio bearer an independent counter (COUNT, as specified in TS 38.323 [5]) is maintained for each direction.
For each radio bearer, the COUNT is used as input for ciphering and integrity protection.

Itis not allowed to use the same COUNT value more than once for a given security key. As specified in TS 33.501 [11],
subclause 6.9.4.1, the network is responsible for avoiding reuse of the COUNT with the same RB identity and with the
same key, e.g. due to the transfer of large volumes of data, rel ease and establishment of new RBs, and multiple
termination point changes for RLC-UM bearers and multiple termination point changes for RLC-AM bearer with SN
terminated PDCP re-establishment (COUNT reset) due to SN only full configuration whilst the key stream inputs (i.e.
bearer 1D, security key) at MN have not been updated. In order to avoid such re-use, the network may e.g. use different
RB identities for RB establishments, change the AS security key, or an RRC_CONNECTED to
RRC_IDLE/RRC_INACTIVE and then to RRC_CONNECTED transition.

In order to limit the signalling overhead, individual messages/ packets include a short sequence number (PDCP SN, as
specified in TS 38.323 [5]). In addition, an overflow counter mechanism is used: the hyper frame number (HFN, as
specified in TS 38.323 [5]). The HFN needs to be synchronized between the UE and the network.

For each SRB, the value provided by RRC to lower layers to derive the 5-bit BEARER parameter used as input for
ciphering and for integrity protection is the value of the corresponding srb-Identity with the M SBs padded with zeroes.

For a UE provided with an sk-counter, keyToUse indicates whether the UE uses the master key (Kgns) or the secondary
key (S-Keng Or S-Kgng) for aparticular DRB. The secondary key is derived from the master key and sk-Counter, as
defined in TS 33.501[11]. Whenever there is a need to refresh the secondary key, e.g. upon change of MN with Kgne
change or to avoid COUNT reuse, the security key updateis used (see 5.3.5.7). When the UE isin NR-DC, the network
may provide a UE configured with an SCG with an sk-Counter even when no DRB is setup using the secondary key (S
Kgng) in order to allow the configuration of SRB3. The network can aso provide the UE with an sk-Counter, even if no
SCG is configured, when using SN terminated MCG bearers.

5.3.2 Paging

5321 General

|UE| |Network|

Pagi
< aging

Figure 5.3.2.1-1: Paging
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The purpose of this procedureiis:

- totransmit paging information to aUE in RRC_IDLE or RRC_INACTIVE.

5322 Initiation

The network initiates the paging procedure by transmitting the Paging message at the UE's paging occasion as specified
in TS 38.304 [20]. The network may address multiple UEs within a Paging message by including one PagingRecord for
each UE.

5.3.2.3 Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1> if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3> forward the ue-Identity and accessType (if present) to the upper layers;
1> if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches the UE's stored fulll-RNTI:
3> if the UE is configured by upper layers with Access Identity 1.

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-
PriorityAccess,

3> elseif the UE is configured by upper layers with Access Identity 2:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mecs-
PriorityAccess,

3> elseif the UE is configured by upper layers with one or more Access ldentities equal to 11-15:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to
highPriorityAccess;

3> dse

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-
Access,

2> e seif the ue-ldentity included in the PagingRecord matches the UE identity allocated by upper layers:
3> forward the ue-ldentity to upper layers and accessType (if present) to the upper layers;

3> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ‘other".
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533 RRC connection establishment

5.33.1 General

IE_E' Network

RRCSetupRequest

»
RRCSetup

<
RRCSetupCompl ete

>

Figure 5.3.3.1-1: RRC connection establishment, successful

IE_E' Network

RRCSetupRequest

>

RRCReject
< e

Figure 5.3.3.1-2: RRC connection establishment, network reject

The purpose of this procedure is to establish an RRC connection. RRC connection establishment involves SRB1
establishment. The procedureis also used to transfer the initial NAS dedicated information/ message from the UE to the
network.

The network applies the procedure e.g.as follows:
- When establishing an RRC connection;

- When UE isresuming or re-establishing an RRC connection, and the network is not able to retrieve or verify the
UE context. In this case, UE receives RRCSetup and responds with RRCSetupCompl ete.

5.3.3.2 Initiation

The UE initiates the procedure when upper layers request establishment of an RRC connection whilethe UE isin
RRC_IDLE and it has acquired essential system information.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before
initiating this procedure.

Upon initiation of the procedure, the UE shall:

1> if the upper layers provide an Access Category and one or more Access | dentities upon requesting establi shment
of an RRC connection:

2> perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access
| dentities provided by upper layers,

3> if the access attempt is barred, the procedure ends;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SIB1,
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1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> apply the CCCH configuration as specified in 9.1.1.2;

1> apply the timeAlignmentTimer Common included in SB1;

1> start timer T300;

1> initiate transmission of the RRCSetupRequest message in accordance with 5.3.3.3;

5.3.3.3 Actions related to transmission of RRCSetupRequest message
The UE shall set the contents of RRCSetupRequest message as follows:
1> set the ue-ldentity as follows:
2> if upper layers provide a 5G-S-TMSI:
3> set the ue-ldentity to ng-5G-STMS -Partl;
2> ese
3> draw a 39-bit random value in the range 0..2%-1 and set the ue-Identity to this value;
NOTE 1. Upper layers provide the 5G-S- TMS if the UE isregistered in the TA of the current cell.
1> set the establishmentCause in accordance with the information received from upper layers;
The UE shall submit the RRCSetupRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for
cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.6.

5.3.34 Reception of the RRCSetup by the UE
The UE shall perform the following actions upon reception of the RRCSetup:
1> if the RRCSetup is received in response to an RRCReestablishmentRequest; or
1> if the RRCSetup isreceived in response to an RRCResumeRequest or RRCResumeRequest1:
2> discard any stored UE Inactive AS context and suspendConfig;

2> discard any current AS security context including the Krrcenc key, the Krgrcint key, the Kupint key and the
Kupenc key;

2> release radio resources for al established RBs except SRBO, including release of the RLC entities, of the
associated PDCP entities and of SDAP;

2> release the RRC configuration except for the default L1 parameter values, default MAC Cell Group
configuration and CCCH configuration;

2> indicate to upper layers fallback of the RRC connection;
2> stop timer T380, if running;

1> perform the cell group configuration procedure in accordance with the received master Cell Group and as
specified in 5.3.5.5;

1> perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as
specified in 5.3.5.6;

1> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited
from another RAT;

1> stop timer T300, T301 or T319 if running;
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1> if T390 is running:
2> stop timer T390 for all access categories;
2> perform the actions as specified in 5.3.14.4;
1> if T302isrunning:
2> stop timer T302;
2> perform the actions as specified in 5.3.14.4;
1> stop timer T320, if running;
1> if the RRCSetup isreceived in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest:
2> enter RRC_CONNECTED;
2> stop the cell re-selection procedure;
1> consider the current cell to be the PCell;
1> set the content of RRCSetupComplete message as follows:
2> if upper layers provide a5G-S-TMS|:
3> if the RRCSetup is received in response to an RRCSetupRequest:
4> set the ng-5G-S- TMS-Value to ng-5G-S- TMS -Part2;
3> ese
4> set the ng-5G-S- TMS-Value to ng-5G-S-TMS;

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(s)
included in the plmn-IdentityList in SB1;

2> if upper layers provide the 'Registered AMF";
3> include and set the registeredAMF as follows:

4> if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper
layers:

5> include the plmnldentity in the registeredAMF and set it to the value of the PLMN identity in the
'Registered AMF' received from upper layers;

4> set the amf-ldentifier to the value received from upper layers;
3> include and set the guami-Type to the value provided by the upper layers;
2> if upper layers provide one or more S-NSSAI (see TS 23.003 [21]):
3> include the s-NSSAI-List and set the content to the values provided by the upper layers;
2> set the dedicatedNAS-Message to include the information received from upper layers,

1> submit the RRCSetupCompl ete message to lower layers for transmission, upon which the procedure ends.

5.3.35 Reception of the RRCReject by the UE
The UE shall:

1> perform the actions as specified in 5.3.15;
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5.3.3.6 Cell re-selection or cell selection while T390, T300 or T302 is running (UE in
RRC_IDLE)

The UE shall:
1> if cell reselection occurs while T300 or T302 is running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC connection
failure’

1> elseif cell selection or reselection occurs while T390 is running:
2> stop T390 for all access categories;

2> perform the actions as specified in 5.3.14.4.

5.3.3.7 T300 expiry
The UE shall:
1> if timer T300 expires:
2> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

2> if the UE supports RRC Connection Establishment failure with temporary offset and the T300 has expired a
consecutive connEstFailCount times on the same cell for which connEstFailureControl isincluded in SIB1:

3> for aperiod as indicated by connEstFail OffsetValidity:

4> use connEstFail Offset for the parameter Qoffsettemp for the concerned cell when performing cell
selection and reselection according to TS 38.304 [20] and TS 36.304 [27];

NOTE: When performing cell selection, if no suitable or acceptable cell can be found, itisupto UE
implementation whether to stop using connEstFail Offset for the parameter Qoffsettemp during
connEstFail OffsetValidity for the concerned cell.

2> inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

5.3.3.8 Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure, due to a NAS procedure being aborted as specified
in TS 24.501 [23], while the UE has not yet entered RRC_CONNECTED, the UE shall:

1> stop timer T300, if running;
1> reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

5.34 Initial AS security activation

5.34.1 General

@ Network

< SecurityModeCommand

SecurityModeComplete >

Figure 5.3.4.1-1: Security mode command, successful
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IE_E' Network

< SecurityModeCommand

SecurityModeFailure

>

Figure 5.3.4.1-2: Security mode command, failure

The purpose of this procedure isto activate AS security upon RRC connection establishment.

5.34.2 Initiation

The network initiates the security mode command procedure to a UE in RRC_CONNECTED. Moreover, the network
applies the procedure as follows:

- whenonly SRB1 is established, i.e. prior to establishment of SRB2 and/ or DRBs.

5.34.3 Reception of the SecurityModeCommand by the UE
The UE shall:
1> derive the Kgng key, as specified in TS 33.501 [11];

1> derive the Krrcint key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.501 [11];

1> request lower layersto verify theintegrity protection of the SecurityModeCommand message, using the
algorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the
Krreint key;

1> if the SecurityModeCommand message passes the integrity protection check:

2> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm indicated in the
SecurityModeCommand message, as specified in TS 33.501 [11];

2> derive the Kupint key associated with the integrityProtAlgorithmindicated in the SecurityModeCommand
message, as specified in TS 33.501 [11];

2> configure lower layersto apply SRB integrity protection using the indicated algorithm and the Kgrrcint key
immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE,
including the SecurityModeComplete message;

2> configure lower layersto apply SRB ciphering using the indicated algorithm, the Krrcenc keyafter completing
the procedure, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, except
for the SecurityModeComplete message which is sent unciphered;

2> consider AS security to be activated;
2> submit the SecurityModeComplete message to lower layers for transmission, upon which the procedure ends;
1> else:

2> continue using the configuration used prior to the reception of the SecurityModeCommand message, i.e.
neither apply integrity protection nor ciphering.

2> submit the SecurityModeFailure message to lower layers for transmission, upon which the procedure ends.
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5.3.5 RRC reconfiguration

5.35.1 General

@ Network

RRCReconfiguration

<
RRCReconfigurationCompl ete

>

Figure 5.3.5.1-1: RRC reconfiguration, successful

@ Network

RRCReconfiguration

RRC connection re-establishment

< g

Figure 5.3.5.1-2: RRC reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/modify/release RBs, to perform
reconfiguration with sync, to setup/modify/release measurements, to add/modify/release SCells and cell groups. As part
of the procedure, NAS dedicated information may be transferred from the Network to the UE.

RRC reconfiguration to perform reconfiguration with sync includes, but is not limited to, the following cases:

- reconfiguration with sync and security key refresh, involving RA to the PCell/PSCell, MAC reset, refresh of
security and re-establishment of RLC and PDCP triggered by explicit L2 indicators;

- reconfiguration with sync but without security key refresh, involving RA to the PCell/PSCell, MAC reset and
RL C re-establishment and PDCP data recovery (for AM DRB) triggered by explicit L2 indicators.

In (NG)EN-DC and NR-DC, SRB3 can be used for measurement configuration and reporting, to (re-)configure MAC,
RLC, physical layer and RLF timers and constants of the SCG configuration, and to reconfigure PDCP for DRBs
associated with the S-Kgng or SRB3, and to reconfigure SDAP for DRBs associated with S-Kgng in NGEN-DC and NR-
DC, provided that the (re-)configuration does not require any MN involvement. In (NG)EN-DC and NR-DC, only
measConfig, radioBearer Config and/or secondaryCellGroup are included in RRCReconfiguration received via SRB3.

5.35.2 Initiation

The Network may initiate the RRC reconfiguration procedure to a UE in RRC_CONNECTED. The Network applies the
procedure as follows:

- the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is
performed only when AS security has been activated;

- theaddition of Secondary Cell Group and SCellsis performed only when AS security has been activated;

- the reconfigurationWithSync is included in secondaryCellGroup only when at least one RLC bearer is setup in
SCG;

- thereconfigurationWithSync isincluded in master CellGroup only when AS security has been activated, and
SRB2 with at least one DRB are setup and not suspended.
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5.3.5.3 Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration:
1> if the RRCReconfiguration is received via other RAT (i.e., inter-RAT handover to NR):

2> if the RRCReconfiguration does not include the full Config and the UE is connected to 5GC (i.e., delta
signalling during intra 5GC handover):

3> re-use the source RAT SDAP and PDCP configurationsif available (i.e., current SDAP/PDCP
configurations for al RBs from source E-UTRA RAT prior to the reception of the inter-RAT HO
RRCReconfiguration message);

1> else:
2> if the RRCReconfiguration includes the full Config:
3> perform the full configuration procedure as specified in 5.3.5.11,
1> if the RRCReconfiguration includes the master CellGroup:
2> perform the cell group configuration for the received master CellGroup according to 5.3.5.5;
1> if the RRCReconfiguration includes the master KeyUpdate:
2> perform AS security key update procedure as specified in 5.3.5.7;
1> if the RRCReconfiguration includes the sk-Counter :
2> perform security key update procedure as specified in 5.3.5.7;
1> if the RRCReconfiguration includes the secondaryCellGroup:
2> perform the cell group configuration for the SCG according to 5.3.5.5;
1> if the RRCReconfiguration includes the mrdc-SecondaryCell GroupConfig:
2> if the mrdc-SecondaryCellGroupConfig is set to setup:
3> if the mrdc-SecondaryCell GroupConfig includes mrdc-ReleaseAndAdd:
4> perform MR-DC release as specified in clause 5.3.5.10;
3> if the received mrdc-SecondaryCellGroup is set to nr-SCG:

4> perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message included
in nr-SCG;

3> if the received mrdc-SecondaryCellGroup is set to eutra-SCG:

4> perform the RRC connection reconfiguration as specified in TS 36.331 [10], clause 5.3.5.3 for the
RRCConnectionReconfiguration message included in eutra-SCG;

2> else (mrdc-SecondaryCellGroupConfig is set to release):
3> perform MR-DC release as specified in clause 5.3.5.10;
1> if the RRCReconfiguration message includes the radioBearer Config:
2> perform the radio bearer configuration according to 5.3.5.6;
1> if the RRCReconfiguration message includes the radioBearer Config2:
2> perform the radio bearer configuration according to 5.3.5.6;
1> if the RRCReconfiguration message includes the measConfig:

2> perform the measurement configuration procedure as specified in 5.5.2;
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1> if the RRCReconfiguration message includes the dedicatedNAS-Messagel.ist:
2> forward each element of the dedicatedNAS-Messagel.ist to upper layersin the same order as listed,;
1> if the RRCReconfiguration message includes the dedicatedS B1-Delivery:
2> perform the action upon reception of SB1 as specified in 5.2.2.4.2;
1> if the RRCReconfiguration message includes the dedicatedSysteml nformationDelivery:
2> perform the action upon reception of System Information as specified in 5.2.2.4;
1> if the RRCReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.5.9;
1> set the content of the RRCReconfigurationComplete message as follows:
2> if the RRCReconfiguration includes the master CellGroup containing the reportUplinkTxDirectCurrent:
3> include the uplinkTxDirectCurrentList for each MCG serving cell with UL;

3> include uplinkDirectCurrentBWP-SUL for each MCG serving cell configured with SUL carrier, if any,
within the uplinkTxDirectCurrentList;

2> if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrent:
3> include the uplinkTxDirectCurrentList for each SCG serving cell with UL;

3> include uplinkDirectCurrentBWP-SUL for each SCG serving cell configured with SUL carrier, if any,
within the uplinkTxDirectCurrentList;

2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-
SecondaryCellGroup set to eutra-SCG:

3> include in the eutra-SCG-Response the E-UTRA RRCConnectionReconfigurationComplete message in
accordance with TS 36.331 [10] clause 5.3.5.3;

2> if the RRCReconfiguration message includes the mrdc-SecondaryCell GroupConfig with mrdc-
SecondaryCellGroup set to nr-SCG:

3> include in the nr-SCG-Response the RRCReconfigurationComplete message;
1> if the UE is configured with E-UTRA nr-SecondaryCell GroupConfig (UE in (NG)EN-DC):
2> if the RRCReconfiguration message was received via E-UTRA SRB1 as specified in TS 36.331 [10]:

3> submit the RRCReconfigurationComplete via E-UTRA embedded in E-UTRA RRC message
RRCConnectionReconfigurationComplete as specified in TS 36.331 [10];

3> if reconfigurationWithSync was included in spCellConfig of an SCG:

4> initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];
3> else

4> the procedure ends;

NOTE 1: The order the UE sends the RRCConnecti onReconfigurationCompl ete message and performs the Random
Access procedure towards the SCG is left to UE implementation.

2> else (RRCReconfiguration was received via SRB3):

3> submit the RRCReconfigurationCompl ete message via SRB3 to lower layers for transmission using the
new configuration;
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NOTE 2: In (NG)EN-DC and NR-DC, in the case RRCReconfiguration is received via SRB1, the random accessis
triggered by RRC layer itself asthereis not necessarily other UL transmission. In the case
RRCReconfiguration is received via SRB3, the random access is triggered by the MAC layer dueto
arrival of RRCReconfigurationComplete.

1> elseif the RRCReconfiguration message was received within the nr-SCG within mrdc-SecondaryCellGroup (UE
in NR-DC, mrdc-SecondaryCellGroup was received in RRCReconfiguration via SRB1):

2> if reconfigurationWithSync was included in spCellConfig in nr-SCG:

3> initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
2> else

3> the procedure ends;

NOTE 2a: The order in which the UE sends the RRCReconfigurationCompl ete message and performs the Random
Access procedure towards the SCG isleft to UE implementation.

1> elseif the RRCReconfiguration message was received via SRB3 (UE in NR-DC):

2> submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new
configuration;

1> else (RRCReconfiguration was received via SRB1):

2> submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new
configuration;

2> if thisisthe first RRCReconfiguration message after successful completion of the RRC re-establishment
procedure:

3> resume SRB2 and DRBs that are suspended;

1> if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell
group successfully completes a Random Access procedure triggered above;

2> stop timer T304 for that cell group;

2> apply the parts of the CSl reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the respective target SpCell, if any;

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN
of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling regquest
configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;

2> if the reconfigurationWithSync was included in spCellConfig of an MCG:
3> if T390 isrunning:
4> stop timer T390 for all access categories,;
4> perform the actions as specified in 5.3.14.4.
3> if RRCReconfiguration does not include dedicatedSI B1-Delivery and

3> if the active downlink BWP, which isindicated by the firstActiveDownlinkBWP-1d for the target SpCell
of the MCG, has a common search space configured by searchSpaceS B1:

4> acquire the SB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;
2> if reconfigurationWithSync was included in master CellGroup; and

2> if the UE initiated transmission of a UEAssistancel nformation message during the last 1 second, and the UE
is still configured to provide the concerned UE assistance information:
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3> initiate transmission of a UEAssi stancel nformation message in accordance with clause 5.7.4.3 to provide
the concerned UE assistance information;

3> start or restart the prohibit timer (if exists) associated with the concerned UE assistance information with
the timer value set to the value in corresponding configuration;

2> the procedure ends.

NOTE 3: The UE isonly required to acquire broadcasted SBL1 if the UE can acquire it without disrupting unicast
data reception, i.e. the broadcast and unicast beams are quasi co-located.

NOTE 4: The UE sets the content of UEAssi stancel nformation according to latest configuration (i.e. the
configuration after applying the RRCReconfiguration message) and latest UE preference. The UE may
include more than the concerned UE assistance information within the UEAssi stancel nformation
according to 5.7.4.2. Therefore, the content of UEAssi stancel nformation message might not be the same
as the content of the previous UEAssi stancel nformation message.

5.354 Secondary cell group release
The UE shall:
1> asaresult of SCG release triggered by E-UTRA (i.e. (NG)EN-DC case) or NR (i.e. NR-DC case):
2> reset SCG MAC, if configured;
2> for each RLC bearer that is part of the SCG configuration:
3> perform RLC bearer release procedure as specified in 5.3.5.5.3;
2> release the SCG configuration;
2> stop timer T310 for the corresponding SpCell, if running;
2> stop timer T304 for the corresponding SpCell, if running.

NOTE: Release of cell group means only release of the lower layer configuration of the cell group but the

RadioBearer Config may not be released.
5.355 Cell Group configuration

5.355.1 General

The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). In
(NG)EN-DC, the MCG is configured as specified in TS 36.331 [10], and for NE-DC, the SCG is configured as
specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig
IE.

The UE performs the following actions based on areceived CellGroupConfig IE:
1> if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:
2> perform Reconfiguration with sync according to 5.3.5.5.2;
2> resume all suspended radio bearers and resume SCG transmission for al radio bearers, if suspended;
1> if the CellGroupConfig contains the rlc-Bearer ToReleasel.ist:
2> perform RLC bearer release as specified in 5.3.5.5.3;
1> if the CellGroupConfig contains the rlc-Bearer ToAddModList:
2> perform the RLC bearer addition/modification as specified in 5.3.5.5.4;

1> if the CellGroupConfig contains the mac-CellGroupConfig:
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2> configure the MAC entity of this cell group as specified in 5.3.5.5.5;
1> if the CellGroupConfig contains the sCell ToRel easeL.ist:

2> perform SCell release as specified in 5.3.5.5.8;
1> if the CellGroupConfig contains the spCellConfig:

2> configure the SpCell as specifiedin 5.3.5.5.7;
1> if the CellGroupConfig contains the sCell ToAddModList:

2> perform SCell addition/modification as specified in 5.3.5.5.9.

5.3.5.5.2 Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.

1> if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the
rel ease cause ‘other' upon which the procedure ends;

1> stop timer T310 for the corresponding SpCell, if running;

1> start timer T304 for the corresponding SpCell with the timer value set to t304, asincluded in the
reconfigurationWithSync;

1> if the frequencylnfoDL isincluded:

2> consider the target SpCell to be one on the SSB frequency indicated by the frequencylnfoDL with a physical
cell identity indicated by the physCellld;

1> ese

2> consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity
indicated by the physCellld;

1> start synchronising to the DL of the target SpCell;
1> apply the specified BCCH configuration defined in 9.1.1.1;
1> acquire the MIB, which is scheduled as specified in TS 38.213 [13];

NOTE 1: The UE should perform the reconfiguration with sync as soon as possible following the reception of the
RRC message triggering the reconfiguration with sync, which could be before confirming successful
reception (HARQ and ARQ) of this message.

NOTE 2: The UE may omit reading the MIB if the UE already has the required timing information, or the timing
information is not needed for random access.

1> reset the MAC entity of this cell group;

1> consider the SCell(s) of this cell group, if configured, to be in deactivated state;
1> apply the value of the newUE-Identity as the C-RNTI for this cell group;

1> configure lower layers in accordance with the received spCell ConfigCommon;

1> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received reconfigurationWithSync.

5.3.5.5.3 RLC bearer release
The UE shall:

1> for each logical Channel I dentity value included in the rlc-Bearer ToRel easeList that is part of the current UE
configuration within the same cell group (LCH release); or
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1> for each logical Channel I dentity value that is to be released as the result of an SCG release according to 5.3.5.4:
2> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3;

2> release the corresponding logical channel.

5.3.5.54 RLC bearer addition/modification
For each RLC-Bearer Config received in the rlc-Bearer ToAddModList |1E the UE shall:

1> if the UE's current configuration contains an RLC bearer with the received logical Channel I dentity within the
same cell group:

2> if reestablishRLC isreceived:
3> re-establish the RLC entity as specified in TS 38.322 [4];
2> reconfigure the RLC entity or entities in accordance with the received rlc-Config;
2> reconfigure the logical channel in accordance with the received mac-Logical Channel Config;

NOTE: The network does not re-associate an aready configured logical channel with another radio bearer. Hence
servedRadioBearer is not present in this case.

1> else (alogical channel with the given logical Channelldentity is not configured within the same cell group,
including the case when full configuration option is used):

2> if the servedRadioBearer associates the logical channel with an SRB and rlc-Config is not included:

3> establish an RLC entity in accordance with the default configuration defined in 9.2 for the corresponding
SRB;

2> else:
3> establish an RLC entity in accordance with the received rlc-Config;

2> if the servedRadioBearer associates the logical channel with an SRB and if mac-Logical Channel Config is not
included:

3> configure this MAC entity with alogical channel in accordance to the default configuration defined in 9.2
for the corresponding SRB;

2> else

3> configure this MAC entity with alogical channel in accordance to the received mac-
Logical Channel Config;

2> associate thislogical channel with the PDCP entity identified by servedRadioBearer.

5.3.5.5.5 MAC entity configuration
The UE shall:
1> if SCG MAC is not part of the current UE configuration (i.e. SCG establishment):
2> create an SCG MAC entity;

1> reconfigure the MAC main configuration of the cell group in accordance with the received mac-
CellGroupConfig excluding tag-ToReleaselist and tag-ToAddModList;

1> if the received mac-CellGroupConfig includes the tag-ToReleaseL.ist:
2> for each TAG-Id value included in the tag-ToReleaseList that is part of the current UE configuration:
3> release the TAG indicated by TAG-1d;
1> if the received mac-Cell GroupConfig includes the tag-ToAddModList:
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2> for each tag-1d value included in tag-ToAddModList that is not part of the current UE configuration (TAG
addition):
3> add the TAG, corresponding to the tag-1d, in accordance with the received timeAlignmentTimer;

2> for each tag-1d value included in tag-ToAddModList that is part of the current UE configuration (TAG
modification):

3> reconfigure the TAG, corresponding to the tag-1d, in accordance with the received timeAlignmentTimer.

5.3.5.5.6 RLF Timers & Constants configuration
The UE shall:
1> if the received rif-TimersAndConstants is set to release:

2> use valuesfor timers T301, T310, T311 and constants N310, N311, asincluded in ue-TimersAndConstants
received in SB1;

1> else
2> (re-)configure the value of timers and constants in accordance with received rif-Timer sAndConstants;
2> stop timer T310 for this cell group, if running;

2> reset the counters N310 and N311.

5.3.5.5.7 SpCell Configuration
The UE shall:
1> if the SpCellConfig contains the rif-Timer sAndConstants:
2> configure the RLF timers and constants for this cell group as specified in 5.3.5.5.6;
1> elseif rIf-TimersAndConstantsis not configured for this cell group:

2> use values for timers T301, T310, T311 and constants N310, N311, asincluded in ue-Timer sAndConstants
received in SB1;

1> if the SpCellConfig contains spCell ConfigDedicated:
2> configure the SpCell in accordance with the spCell ConfigDedicated;

2> consider the bandwidth part indicated in firstActiveUplinkBWP-1d if configured to be the active uplink
bandwidth part;

2> consider the bandwidth part indicated in firstActiveDownlinkBWP-1d if configured to be the active downlink
bandwidth part;

2> if any of the reference signal(s) that are used for radio link monitoring are reconfigured by the received
spCell ConfigDedicated:

3> stop timer T310 for the corresponding SpCell, if running;

3> reset the counters N310 and N311.

5.3.5.5.8 SCell Release
The UE shall:
1> if thereleaseistriggered by reception of the sCell ToReleaseList:
2> for each sCellIndex value included in the sCell ToRel easeL.ist:

3> if the current UE configuration includes an SCell with value sCelllndex:
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4> release the SCell.

5.3.5.5.9 SCell Addition/Modification
The UE shall:

1> for each sCelllndex value included in the sCell ToAddModList that is not part of the current UE configuration
(SCell addition):

2> add the SCell, corresponding to the sCelllndex, in accordance with the sCell ConfigCommon and
sCell ConfigDedicated,;

2> configure lower layersto consider the SCell to be in deactivated state;
2> for each measld included in the measldList within VarMeasConfig:
3> if SCells are not applicable for the associated measurement; and

3> if the concerned SCell isincluded in cellsTriggeredList defined within the VarMeasReportList for this
measld:

4> remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this
measld;

1> for each sCellIndex value included in the sCelIToAddModList that is part of the current UE configuration (SCell
modification):

2> modify the SCell configuration in accordance with the sCell ConfigDedicated.
5.3.5.6 Radio Bearer configuration

5.35.6.1 General
The UE shall perform the following actions based on a received RadioBearer Config | E:
1> if the RadioBearer Config includes the srb3-ToRelease:
2> perform the SRB release as specified in 5.3.5.6.2;
1> if the RadioBearerConfig includes the srb-ToAddModList:
2> perform the SRB addition or reconfiguration as specified in 5.3.5.6.3;
1> if the RadioBearerConfig includes the drb-ToReleaseL.ist:
2> perform DRB release as specified in 5.3.5.6.4;
1> if the RadioBearer Config includes the drb-ToAddModList:
2> perform DRB addition or reconfiguration as specified in 5.3.5.6.5.

1> release all SDAP entities, if any, that have no associated DRB as specified in TS 37.324 [24] clause 5.1.2, and
indicate the release of the user plane resources for PDU Sessions associated with the released SDAP entitiesto
upper layers.

5.3.5.6.2 SRB release
The UE shall:
1> release the PDCP entity and the srb-Identity of the SRB3.

5.3.5.6.3 SRB addition/modification
The UE shall:

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 55 ETSI TS 138 331 V15.13.0 (2021-04)
1> for each srb-lIdentity value included in the srb-ToAddModList that is not part of the current UE configuration

(SRB establishment or reconfiguration from E-UTRA PDCP to NR PDCP):
2> establish a PDCP entity;
2> if AS security has been activated:

3> if target RAT of handover is E-UTRA/5GC; or

3> if the UE is connected to E-UTRA/5GC:

4> if the UE is capable of E-UTRA/5GC, but not capable of NGEN-DC:

5> configure the PDCP entity with the security algorithms and keys (Krrcenc and Kgrrcint)
configured/derived as specified in TS 36.331 [10];

4> else (i.e., UE capable of NGEN-DC):

5> configure the PDCP entity with the security algorithms according to securityConfig and apply the
keys (Krrcenc and Krreint) associated with the master key (Keng) or secondary key (S-Kgng) as
indicated in keyToUse, if applicable;

3> else (i.e., UE connected to NR or UE in EN-DC):

4> configure the PDCP entity with the security algorithms according to securityConfig and apply the keys
(Krreene @nd Krreinr) associated with the master key (Kena/ Kgng) or secondary key (S-Kgng) as
indicated in keyToUse, if applicable;

2> if the current UE configuration as configured by E-UTRA in TS 36.331 [10] includes an SRB identified with
the same srb-1dentity value:

3> associate the E-UTRA RLC entity and DCCH of this SRB with the NR PDCP entity;
3> release the E-UTRA PDCP entity of this SRB;

2> if the pdcp-Config isincluded:
3> configure the PDCP entity in accordance with the received pdcp-Config;

2> ese

3> configure the PDCP entity in accordance with the default configuration defined in 9.2.1 for the
corresponding SRB;

1> for each srb-ldentity value included in the srb-ToAddModList that is part of the current UE configuration:
2> if the reestablishPDCP is set:
3> if target RAT of handover is E-UTRA/5GC; or
3> if the UE is connected to E-UTRA/5GC:
4> if the UE is capable of E-UTRA/5GC, but not capable of NGEN-DC:

5> configure the PDCP entity to apply the integrity protection algorithm and Kgrgrcint key
configured/derived as specified in TS 36.331 [10], i.e. the integrity protection configuration shall
be applied to all subsequent messages received and sent by the UE, including the message used to
indicate the successful completion of the procedure;

5> configure the PDCP entity to apply the ciphering algorithm and Kgrrcenc key configured/derived as
specified in TS 36.331 [10], i.e. the ciphering configuration shall be applied to all subsequent
messages received and sent by the UE, including the message used to indicate the successful
completion of the procedure;

4> else (i.e., a UE capable of NGEN-DC):
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5> configure the PDCP entity to apply the integrity protection algorithm and Kgrrcint key associated
with the master key (Keng) Or secondary key (S-Kgne), asindicated in keyToUsg, i.e. the integrity
protection configuration shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

5> configure the PDCP entity to apply the ciphering algorithm and Krrcenc key associated with the
master key (Keng) Or secondary key (S-Kgng) asindicated in keyToUsg, i.e. the ciphering
configuration shall be applied to all subsequent messages received and sent by the UE, including
the message used to indicate the successful completion of the procedure;

3> else (i.e., UE connected to NR or UE in EN-DC):

4> configure the PDCP entity to apply the integrity protection algorithm and Kgrrcint key associated with
the master key (Kens/Kgng) or secondary key (S-Kgne), asindicated in keyToUse, i.e. the integrity
protection configuration shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

4> configure the PDCP entity to apply the ciphering algorithm and Krrcenc key associated with the master
key (Kena/Kgng) or secondary key (S-Kgng) asindicated in keyToUse, i.e. the ciphering configuration
shall be applied to all subsequent messages received and sent by the UE, including the message used
to indicate the successful completion of the procedure;
3> re-establish the PDCP entity of this SRB as specified in TS 38.323 [5];
2> elsg, if the discardOnPDCP is set:
3> trigger the PDCP entity to perform SDU discard as specified in TS 38.323 [5];
2> if the pdcp-Config isincluded:

3> reconfigure the PDCP entity in accordance with the received pdcp-Config.

5.3.5.6.4 DRB release
The UE shall:
1> for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration; or
1> for each drb-ldentity value that is to be released as the result of full configuration according to 5.3.5.11:
2> release the PDCP entity and the drb-Identity;
2> if SDAP entity associated with this DRB is configured:
3> indicate the release of the DRB to SDAP entity associated with this DRB (TS 37.324 [24], clause 5.3.3);
2> if the DRB is associated with an eps-Bearer|dentity:
3> if anew bearer is not added either with NR or E-UTRA with same eps-Bearer | dentity:
4> indicate the release of the DRB and the eps-Bearer|dentity of the released DRB to upper layers.

NOTE 1: The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-1dentity
value that is not part of the current UE configuration.

NOTE 2: Whether or not the RLC and MAC entities associated with this PDCP entity are reset or released is
determined by the CellGroupConfig.

5.3.5.6.5 DRB addition/modification
The UE shall:

1> for each drb-ldentity value included in the drb-ToAddModList that is not part of the current UE configuration
(DRB establishment including the case when full configuration option is used):

2> establish a PDCP entity and configure it in accordance with the received pdcp-Config;
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2> if the PDCP entity of this DRB is not configured with cipheringDisabled:
3> if target RAT of handover is E-UTRA/5GC; or
3> if the UE is connected to E-UTRA/5GC:
4> if the UE is capable of E-UTRA/5GC but not capable of NGEN-DC:

5> configure the PDCP entity with the ciphering algorithm and Kypenc key configured/derived as
specified in TS 36.331 [10];

4> else(i.e., a UE capable of NGEN-DC):

5> configure the PDCP entity with the ciphering algorithms according to securityConfig and apply the
key (Kupenc) associated with the master key (Keng) or secondary key (S-Kgng) asindicated in
keyToUsg, if applicable;

3> else(i.e., UE connected to NR or UE connected to E-UTRA/EPC):

4> configure the PDCP entity with the ciphering algorithms according to securityConfig and apply the
Kupenc key associated with the master key (Kena/Kgng) or the secondary key (S-Kgne/S-Keng) as
indicated in keyToUse;

2> if the PDCP entity of this DRB is configured with integrityProtection:

3> configure the PDCP entity with the integrity protection a gorithms according to securityConfig and apply
the Kurint ey associated with the master (Kgng) or the secondary key (S-Kgne) asindicated in keyToUse;

2> if an sdap-Config is included:
3> if an SDAP entity with the received pdu-Session does not exist:
4> establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
4> if an SDAP entity with the received pdu-Session did not exist prior to receiving this reconfiguration:
5> indicate the establishment of the user plane resources for the pdu-Session to upper layers;

3> configure the SDAP entity in accordance with the received sdap-Config as specified in TS 37.324 [24]
and associate the DRB with the SDAP entity;

2> if the DRB is associated with an eps-Bearer|dentity:

3> if the DRB was configured with the same eps-Bearerldentity either by NR or E-UTRA prior to receiving
this reconfiguration:

4> associate the established DRB with the corresponding eps-Bearer | dentity;
3> ese

4> indicate the establishment of the DRB(s) and the eps-Bearer|dentity of the established DRB(S) to
upper layers,

1> for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration:
2> if the reestablishPDCP is set:
3> if target RAT of handover is E-UTRA/5GC; or
3> if the UE is connected to E-UTRA/5GC:
4> if the UE is capable of E-UTRA/5GC but not capable of NGEN-DC:
5> if the PDCP entity of this DRB is not configured with cipheringDisabled:

6> configure the PDCP entity with the ciphering algorithm and Kypenc key configured/derived as
specified in TS 36.331 [10], clause 5.4.2.3, i.e. the ciphering configuration shall be applied to
all subsequent PDCP PDUs received and sent by the UE;
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4> else(i.e., a UE capable of NGEN-DC):
5> if the PDCP entity of this DRB is not configured with cipheringDisabled:

6> configure the PDCP entity with the ciphering algorithm and Kypenc key associated with the
master key (Keng) Or the secondary key (S-Kgng), asindicated in keyToUsg, i.e. the ciphering
configuration shall be applied to al subsequent PDCP PDUs received and sent by the UE;

3> else (i.e., UE connected to NR or UE in EN-DC):
4> if the PDCP entity of this DRB is not configured with cipheringDisabled:

5> configure the PDCP entity with the ciphering algorithm and Kypenc key associated with the master
key (Kena/ Kgng) or the secondary key (S-Kgne/S-Keng), asindicated in keyToUsg, i.e. the
ciphering configuration shall be applied to all subsequent PDCP PDUs received and sent by the
UE;

4> if the PDCP entity of this DRB is configured with integrityProtection:

5> configure the PDCP entity with the integrity protection algorithms according to securityConfig and
apply the Kupint key associated with the master key (Kgng) or the secondary key (S-Kgng) as
indicated in keyToUsg;

3> if drb-ContinueROHC isincluded in pdcp-Config:
4> indicate to lower layer that drb-ContinueROHC is configured;
3> re-establish the PDCP entity of this DRB as specified in TS 38.323 [5], clause 5.1.2;
2> else, if therecoverPDCP is set:
3> trigger the PDCP entity of this DRB to perform data recovery as specified in TS 38.323 [5];
2> if the pdcp-Config isincluded:
3> reconfigure the PDCP entity in accordance with the received pdcp-Config.
2> if the sdap-Config is included:
3> reconfigure the SDAP entity in accordance with the received sdap-Config as specified in TS37.324 [24];

3> for each QFI value added in mappedQoS-FlowsToAdd, if the QFI valueis previoudy configured, the QFI
valueisreleased from the old DRB;

NOTE 1: Void.

NOTE 2: When determining whether a drb-ldentity valueis part of the current UE configuration, the UE does not
distinguish which RadioBearer Config and DRB-ToAddModList that DRB was originally configured in.
To re-associate a DRB with a different key (Kens t0 S-Kgng, Kgng 10 S-Keng, Kgne t0 S-Kgne, Or vice
versa), the network provides the drb-ldentity value in the (target) drb-ToAddModList and sets the
reestablishPDCP flag. The network does not list the drb-Identity in the (source) drb-ToReleaseList.

NOTE 3: When setting the reestablishPDCP flag for aradio bearer, the network ensures that the RLC receiver
entities do not deliver old PDCP PDUs to the re-established PDCP entity. It does that e.g. by triggering a
reconfiguration with sync of the cell group hosting the old RLC entity or by releasing the old RLC entity.

NOTE 4: Inthis specification, UE configuration refers to the parameters configured by NR RRC unless otherwise
stated.

NOTE 5: Ciphering and integrity protection can be enabled or disabled for a DRB. The enabling/disabling of
ciphering or integrity protection can be changed only by releasing and adding the DRB.

5.3.5.7 AS Security key update
The UE shall:
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1> if UE is connected to E-UTRA/EPC or E-UTRA/5GC:
2> upon reception of sk-Counter as specified in TS 36.331 [10]:

3> update the S-Kgng key based on the Keng key and using the received sk-Counter value, as specifiedin TS
33.401 [30] for EN-DC, or TS 33.501 [11] for NGEN-DC;

3> derive the Krreenc and Kupenc keys as specified in TS 33.401 [30] for EN-DC, or TS 33.501 [11] for
NGEN-DC;

3> derive the Krreint and Kupine keys as specified in TS 33.401 [30] for EN-DC or TS 33.501 [11] for NGEN-
DC.

1> elseif this procedure was initiated due to reception of the masterKeyUpdate:
2> if the nas-Container isincluded in the received masterKeyUpdate:
3> forward the nas-Container to the upper layers,
2> if the keySetChangel ndicator is set to true:
3> derive or update the Kgng key based on the Kamr key, as specified in TS 33.501 [11];
2> ese

3> derive or update the Kgvg key based on the current Kgne key or the NH, using the nextHopChainingCount
value indicated in the received masterKeyUpdate, as specified in TS 33.501 [11];

2> store the nextHopChainingCount value;
2> derive the keys associated with the Kgng key as follows:
3> if the securityAlgorithmConfig isincluded in SecurityConfig:

4> derive the Krreenc and Kupenc keys associated with the cipheringAlgorithm indicated in the
securityAlgorithmConfig, as specified in TS 33.501 [11];

4> derive the Krrcint and Kupine keys associated with the integrityProtAlgorithmindicated in the
securityAlgorithmConfig, as specified in TS 33.501 [11];

3> dse

4> derive the Krreenc and Kupenc keys associated with the current cipheringAlgorithm, as specified in TS
33.501 [11];

4> derive the Krreint and Kupine keys associated with the current integrityProtAlgorithm, as specified in
TS33.501[11].

NOTE 1: Ciphering and integrity protection are optiona to configure for the DRBs.

1> elseif this procedure was initiated due to reception of the sk-Counter (UE isin NE-DC, or NR-DC, or is
configured with SN terminated bearer(s)):

2> derive or update the secondary key (S-Kgve or S-KeNB) based on the KgNB key and using the received sk-
Counter value, as specified in TS 33.501 [11];

2> derive the Krreenc key and the Kypenc key as specified in TS 33.501 [11] using the ciphering algorithms
indicated in the RadioBearerConfig associated with the secondary key (S-Kgne of S-KeNB) asindicated by
keyToUsg;

2> derive the Krrcint key and the Kupint key as specified in TS 33.501 [11] using the integrity protection
algorithms indicated in the RadioBearer Config associated with the secondary key (S-Kgng or S KeNB) as
indicated by keyToUsg;

NOTE 2: If the UE has no radio bearer configured with keyToUse set to secondary and receives the sk-Counter
without any RadioBearer Config with keyToUse set to secondary, the UE does not consider it asan
invalid reconfiguration.
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5.3.5.8 Reconfiguration failure

5.3.5.8.1 Void

5.3.5.8.2 Inability to comply with RRCReconfiguration
The UE shall:

1> if the UEisin (NG)EN-DC:

2> if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message
received over SRB3;

3> continue using the configuration used prior to the reception of RRCReconfiguration message;

3> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG
reconfiguration error, upon which the connection reconfiguration procedure ends;

2> elsg, if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration
message received over SRB1,

3> continue using the configuration used prior to the reception of RRCReconfiguration message;

3> initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon
which the connection reconfiguration procedure ends.

1> elseif RRCReconfiguration isreceived viaNR (i.e., NR standalone, NE-DC, or NR-DC):

2> if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message
received over SRB3;

NOTE O: This case does not apply in NE-DC.
3> continue using the configuration used prior to the reception of RRCReconfiguration message;

3> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG
reconfiguration error, upon which the connection reconfiguration procedure ends;

2> eseif the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration
message received over the SRB1,;

NOTE Oa: The compliance also covers the SCG configuration carried within octet strings e.g. field mrdc-
SecondaryCellGroupConfig. I.e. the failure behaviour defined also appliesin case the UE cannot comply
with the embedded SCG configuration or with the combination of (parts of) the MCG and SCG
configurations.

3> continue using the configuration used prior to the reception of RRCReconfiguration message;
3> if AS security has not been activated:

4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'
3> elseif AS security has been activated but SRB2 and at least one DRB have not been setup:

4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC
connection failure’;

3> dse

4> initiate the connection re-establishment procedure as specified in 5.3.7, upon which the
reconfiguration procedure ends,

1> elseif RRCReconfiguration is received via other RAT (Handover to NR failure):

2> if the UE is unable to comply with any part of the configuration included in the RRCReconfiguration
message:
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3> perform the actions defined for this failure case as defined in the specifications applicable for the other
RAT.

NOTE 1: The UE may apply above failure handling also in case the RRCReconfiguration message causes a
protocol error for which the generic error handling as defined in clause 10 specifies that the UE shall

ignore the message.

NOTE 2: If the UE is unable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. thereis no partial success/failure.

5.3.5.8.3 T304 expiry (Reconfiguration with sync Failure)
The UE shall:
1> if T304 of the MCG expires.
2> release dedicated preambles provided in rach-ConfigDedicated if configured;
2> revert back to the UE configuration used in the source PCell;
2> jnitiate the connection re-establishment procedure as specified in subclause 5.3.7.
NOTE 1: Inthe context above, "the UE configuration” includes state variables and parameters of each radio bearer.
1> elseif T304 of a secondary cell group expires:
2> release dedicated preambles provided in rach-ConfigDedicated, if configured;

2> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG reconfiguration
with sync failure, upon which the RRC reconfiguration procedure ends;

1> elseif T304 expires when RRCReconfiguration is received via other RAT (HO to NR failure):
2> reset MAC,;
2> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT.

5.3.5.9 Other configuration
The UE shall:
1> if the received other Config includes the delayBudgetReportingConfig:
2> if delayBudgetReportingConfig is set to setup:
3> consider itself to be configured to send delay budget reports in accordance with 5.7.4;
2> ese
3> consider itself not to be configured to send delay budget reports and stop timer T342, if running.
1> if the received other Config includes the overheatingAssistanceConfig:
2> if overheatingAssistanceConfig is set to setup:
3> consider itself to be configured to provide overheating assistance information in accordance with 5.7.4;
2> ese
3> cons? der itself not to be configured to provide overheating assi stance information and stop timer T345, if
running;
5.3.5.10 MR-DC release
The UE shall:

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 62 ETSI TS 138 331 V15.13.0 (2021-04)

1> asaresult of MR-DC release triggered by E-UTRA or NR:
2> release SRB3, if established, as specified in 5.3.5.6.2;
2> release measConfig associated with SCG;
2> if the UE is configured with NR SCG:
3> release the SCG configuration as specified in clause 5.3.5.4;
2> dseif the UE is configured with E-UTRA SCG:
3> release the SCG configuration as specified in TS 36.331 [10], clause 5.3.10.19 to release the E-UTRA
SCG;
5.3.5.11 Full configuration
The UE shall:
1> release/ clear al current dedicated radio configurations except for the following:
- the MCG C-RNTI;
- the AS security configurations associated with the master key;

NOTE 1: Radio configuration is not just the resource configuration but includes other configurations like
MeasConfig. In case NR-DC or NE-DC is configured, this also includes the entire NR or E-UTRA SCG
configuration which are released according to the MR-DC release procedure as specified in 5.3.5.10. The
radio configuration does not include SRB1/SRB2 configurations and DRB configurations as configured
by radioBearerConfig or radioBearer Config2.

1> if the spCellConfig in the master CellGroup includes the reconfigurationWithSync (i.e., SpCell change):
2> release/ clear al current common radio configurations;
2> use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311;

1> else (full configuration after re-establishment or during RRC resume):

2> use valuesfor timers T301, T310, T311 and constants N310, N311, asincluded in ue-TimersAndConstants
received in SB1;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
following:

- parametersfor which values are provided in SB1,;

1> apply the default MAC Cell Group configuration as specified in 9.2.2;

1> for each srb-ldentity value included in the srb-ToAddModList (SRB reconfiguration):
2> apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;

NOTE 2: Thisisto get the SRBs (SRB1 and SRB2 for reconfiguration with sync and SRB2 for resume and
reconfiguration after re-establishment) to a known state from which the reconfiguration message can do
further configuration.

1> for each pdu-Session that is part of the current UE configuration:
2> release the SDAP entity (clause 5.1.2in TS 37.324 [24]);
2> release each DRB associated to the pdu-Session as specified in 5.3.5.6.4;
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NOTE 3: Thiswill retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the
current UE configuration. Setup of the DRBs within the ASis described in clause 5.3.5.6.5 using the new
configuration. The pdu-Session acts as the anchor for associating the rel eased and re-setup DRB. In the
ASthe DRB re-setup is equivaent with anew DRB setup (including new PDCP and logical channel
configurations).

1> for each pdu-Session that is part of the current UE configuration but not added with same pdu-Session in the drb-
ToAddModList:

2> if the procedure was triggered due to reconfiguration with sync:

3> indicate the rel ease of the user plane resources for the pdu-Session to upper layers after successful
reconfiguration with sync;

2> ese

3> indicate the release of the user plane resources for the pdu-Session to upper layersimmediately;

5.3.6 Counter check

5.36.1 General

IE_E' Network

Counter Check

Counter CheckResponse >

Figure 5.3.6.1-1: Counter check procedure

The counter check procedure is used by the network to request the UE to verify the amount of data sent/ received on
each DRB. More specifically, the UE is requested to check if, for each DRB, the most significant bits of the COUNT
match with the values indicated by the network.

NOTE: The procedure enables the network to detect packet insertion by an intruder (a'man in the middi€).

5.3.6.2 Initiation
The network initiates the procedure by sending a Counter Check message.

NOTE: The network may initiate the procedure when any of the COUNT values reaches a specific value.

5.3.6.3 Reception of the CounterCheck message by the UE
Upon receiving the Counter Check message, the UE shall:
1> for each DRB that is established:

2> if no COUNT existsfor agiven direction (uplink or downlink) becauseit is a uni-directional bearer
configured only for the other direction:

3> assume the COUNT value to be 0 for the unused direction;
2> if the drb-Identity is not included in the drb-CountMSB-InfoL.ist:

3> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink set to the value of TX_NEXT — 1 and RX_NEXT -1
(specified in TS 38.323 [5]), respectively;
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2> dseif, for at least one direction, the most significant bits of the COUNT are different from the value
indicated in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountlnfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink set to the value of TX_NEXT — 1 and RX_NEXT -1
(specified in TS 38.323 [5]), respectively;

1> for each DRB that isincluded in the drb-CountMSB-InfoList in the Counter Check message that is not
established:

2> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink with the most significant bits set identical to the
corresponding values in the drb-CountMSB-InfoList and the least significant bits set to zero;

1> submit the Counter CheckResponse message to lower layers for transmission upon which the procedure ends.
5.3.7 RRC connection re-establishment

5371 General

IE_E' Network

RRCReestablishmentRequest

>
RRCReestablishment

<
RRCReestablishmentComplete

>

Figure 5.3.7.1-1: RRC connection re-establishment, successful

IE_E' Network

RRCReestablishmentRequest

>
RRCSetup

RRCSetupComplete

>

Figure 5.3.7.1-2: RRC re-establishment, fallback to RRC establishment, successful

The purpose of this procedure is to re-establish the RRC connection. A UE in RRC_CONNECTED, for which AS
security has been activated with SRB2 and at least one DRB setup, may initiate the procedure in order to continue the
RRC connection. The connection re-establishment succeeds if the network is able to find and verify avalid UE context
or, if the UE context cannot be retrieved, and the network responds with an RRCSetup according to clause 5.3.3.4.

The network applies the procedure e.g as follows:
- When AS security has been activated and the network retrieves or verifies the UE context:
- tore-activate AS security without changing algorithms;

- tore-establish and resume the SRB1;
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- When UE isre-establishing an RRC connection, and the network is not able to retrieve or verify the UE context:
- todiscard the stored AS Context and release al RBs,
- tofallback to establish a new RRC connection.

If AS security has not been activated, the UE shall not initiate the procedure but instead movesto RRC_IDLE directly,
with release cause 'other'. If AS security has been activated, but SRB2 and at least one DRB are not setup, the UE does
not initiate the procedure but instead moves to RRC_IDLE directly, with release cause 'RRC connection failure'.

5.3.7.2 Initiation

The UE initiates the procedure when one of the following conditions is met:
1> upon detecting radio link failure of the MCG, in accordance with 5.3.10; or
1> upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or
1> upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or

1> upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity
check failure is detected on the RRCReestablishment message; or

1> upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2.
Upon initiation of the procedure, the UE shall:

1> stop timer T310, if running;

1> stop timer T304, if running;

1> start timer T311;

1> suspend al RBs, except SRBO;

1> reset MAC;

1> release the MCG SCéll(s), if configured;

1> release spCellConfig, if configured;

1> if MR-DC is configured:

2> perform MR-DC release, as specified in clause 5.3.5.10;
1> release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1> release overheatingAssistanceConfig, if configured, and stop timer T345, if running;

1> perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20].

5.3.7.3 Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1> ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1> stop timer T311,
1> start timer T301,
1> if T390 is running:
2> stop timer T390 for all access categories,

2> perform the actions as specified in 5.3.14.4;
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1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SB1,;
1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> apply the CCCH configuration as specified in 9.1.1.2;
1> apply the timeAlignmentTimer Common included in S B1,;
1> initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
NOTE: This procedure applies also if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:
1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.
5.3.7.4 Actions related to transmission of RRCReestablishmentRequest message
The UE shall set the contents of RRCReestablishmentRequest message as follows:
1> set the ue-ldentity as follows:

2> set the c-RNTI to the C-RNTI used in the source PCell (reconfiguration with sync or mobility from NR
failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);

2> set the physCellld to the physical cell identity of the source PCell (reconfiguration with sync or mobility from
NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);

2> set the shortMAC-I to the 16 least significant bits of the MAC-1 calculated:
3> over the ASN.1 encoded as per clause 8 (i.e., amultiple of 8 bits) Var ShortMAC-Input;

3> with the Krreint key and integrity protection algorithm that was used in the source PCell (reconfiguration
with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment
occurred (other cases); and

3> with all input bits for COUNT, BEARER and DIRECTION set to binary ones,
1> set the reestablishmentCause as follows:
2> if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.8.2:
3> set the reestablishmentCause to the val ue reconfigurationFailure;

2> elseif the re-establishment procedure was initiated due to reconfiguration with sync failure as specified in
5.3.5.8.3 (intraNR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):

3> set the reestablishmentCause to the value handover Failure;
2> else
3> set the reestablishmentCause to the value otherFailure;
1> re-establish PDCP for SRB1;
1> re-establish RLC for SRB1,;
1> apply the specified configuration defined in 9.2.1 for SRB1,;
1> configure lower layers to suspend integrity protection and ciphering for SRB1,

NOTE: Cipheringisnot applied for the subsequent RRCReestablishment message used to resume the connection.
An integrity check is performed by lower layers, but merely upon request from RRC.

1> resume SRB1,;
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1> submit the RRCReestablishmentRequest message to lower layers for transmission.

5.3.7.5 Reception of the RRCReestablishment by the UE
The UE shall:
1> stop timer T301,;
1> consider the current cell to be the PCell;
1> store the nextHopChainingCount value indicated in the RRCReestablishment message;

1> update the Kgne key based on the current Kgne key or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [11];

1> derive the Krreenc @and Kupene keys associated with the previously configured cipheringAlgorithm, as specified in
TS33.501 [11];

1> derive the Krraint and Kupin: keys associated with the previousy configured integrityProtAlgorithm, as specified
in TS33.501 [11].

1> request lower layersto verify the integrity protection of the RRCReestablishment message, using the previously
configured algorithm and the Krgrcint key;

1> if theintegrity protection check of the RRCReestablishment message fails:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure', upon which the procedure ends,

1> configure lower layers to resume integrity protection for SRB1 using the previously configured algorithm and
the Krreine key immediately, i.e., integrity protection shall be applied to all subsequent messages received and
sent by the UE, including the message used to indicate the successful completion of the procedure;

1> configure lower layersto resume ciphering for SRB1 using the previously configured algorithm and, the Krrcenc
key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

1> release the measurement gap configuration indicated by the measGapConfig, if configured;
1> submit the RRCReestablishmentCompl ete message to lower layers for transmission,;

1> the procedure ends.

5.3.7.6 T311 expiry
Upon T311 expiry, the UE shall:
1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.
5.3.7.7 T301 expiry or selected cell no longer suitable
The UE shall:
1> if timer T301 expires; or

1> if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 38.304
[20]:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.
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5.3.7.8 Reception of the RRCSetup by the UE
The UE shall:

1> perform the RRC connection establishment procedure as specified in 5.3.3.4.
5.3.8 RRC connection release

5381 General
Network

RRCRelease

<«

Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedureiis:

- to release the RRC connection, which includes the release of the established radio bearers as well as al radio
resources; or

- to suspend the RRC connection only if SRB2 and at least one DRB are setup, which includes the suspension of
the established radio bearers.

5.3.8.2 Initiation

The network initiates the RRC connection release procedure to transit a UE in RRC_CONNECTED to RRC_IDLE; or
to transit a UE in RRC_CONNECTED to RRC_INACTIVE only if SRB2 and at least one DRB is setup in
RRC_CONNECTED; or to transit a UE in RRC_INACTIVE back to RRC_INACTIVE when the UE tries to resume; or
totransit aUE in RRC_INACTIVE to RRC_IDLE when the UE tries to resume. The procedure can also be used to
release and redirect a UE to another frequency.

5.3.8.3 Reception of the RRCRelease by the UE

The UE shall:

1> delay the following actions defined in this sub-clause 60 ms from the moment the RRCRel ease message was
received or optionally when lower layers indicate that the receipt of the RRCRelease message has been
successfully acknowledged, whichever is earlier;

1> stop timer T380, if running;
1> stop timer T320, if running;
1> if the AS security is not activated:
2> ignore any field included in RRCRelease message except waitTime;

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other’ upon which
the procedure ends;

1> if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:
2> if enTypeisincluded:
3> after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers,

NOTE: Handling the caseif the E-UTRA cell selected after the redirection does not support the core network type
specified by the cnType, is up to UE implementation.
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1> if the RRCRelease message includes the cellReselectionPriorities:
2> store the cell reselection priority information provided by the cellReselectionPriorities;
2> if the t320 isincluded:
3> dtart timer T320, with the timer value set according to the value of t320;
1> else
2> apply the cell reselection priority information broadcast in the system information;
1> if deprioritisationReq is included and the UE supports RRC connection release with deprioritisation:
2> dtart or restart timer T325 with the timer value set to the deprioritisationTimer signalled,;
2> store the deprioritisationReq until T325 expiry;
1> if the RRCRelease includes suspendConfig:
2> apply the received suspendConfig;
2> reset MAC and release the default MAC Cell Group configuration, if any;
2> re-establish RLC entities for SRB1,

2> if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an
RRCResumeRequest1.:

3> stop the timer T319 if running;
3> inthe stored UE Inactive AS context:
4> replace the Kgne and Krreine keys with the current Kgng and Krreine keys;

4> replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease
message;

4> replace the cellldentity with the cellldentity of the cell the UE has received the RRCRel ease message;

4> replace the physical cell identity with the physical cell identity of the cell the UE has received the
RRCRelease message;

2> ese

3> storein the UE Inactive AS Context the current Kgng and Kgrreine keys, the ROHC state, the stored QoS
flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellldentity and the physical cell
identity of the source PCell, and all other parameters configured except for the ones within
ReconfigurationWithSync and servingCell ConfigCommonS B;

2> suspend all SRB(s) and DRB(s), except SRBO;
2> indicate PDCP suspend to lower layers of all DRBs;
2> if the t380 isincluded:
3> start timer T380, with the timer value set to t380;
2> if the RRCRelease message isincluding the waitTime:
3> start timer T302 with the value set to the waitTime;
3> inform upper layers that access barring is applicable for al access categories except categories'0' and 2
2> if T390 isrunning:

3> stop timer T390 for all access categories,
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3> perform the actions as specified in 5.3.14.4;
2> indicate the suspension of the RRC connection to upper layers;
2> enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1> else

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other.

5.3.84 T320 expiry
The UE shall:
1> if T320 expires.

2> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or
inherited from another RAT;

2> apply the cell reselection priority information broadcast in the system information.

5.3.85 UE actions upon the expiry of DatalnactivityTimer
Upon receiving the expiry of DatalnactivityTimer from lower layers whilein RRC_CONNECTED, the UE shall:
1> perform the actions upon going to RRC _IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.

5.3.9 RRC connection release requested by upper layers

5.39.1 General

The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of
this procedure.

5.3.9.2 Initiation

The UE initiates the procedure when upper layers request the release of the RRC connection as specified in TS 24.501
[23]. The UE shall not initiate the procedure for power saving purposes.

The UE shall:
1> if the upper layersindicate barring of the PCell:
2> treat the PCell used prior to entering RRC_IDLE as barred according to TS 38.304 [20];

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.
5.3.10 Radio link failure related actions

5.3.10.1 Detection of physical layer problems in RRC_CONNECTED
The UE shall:

1> upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300,
T301, T304, T311 nor T319 are running:

2> start timer T310 for the corresponding SpCell.
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5.3.10.2 Recovery of physical layer problems

Upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running, the UE
shall:

1> stop timer T310 for the corresponding SpCell.

NOTE 1: Inthis case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the
entire radio resource configuration.

NOTE 2: Periodsin time where neither "in-sync" nor "out-of-sync" is reported by L1 do not affect the evaluation of
the number of consecutive "in-sync" or "out-of-sync" indications.

5.3.10.3 Detection of radio link failure
The UE shall:
1> upon T310 expiry in PCéll; or

1> upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are
running; or

1> upon indication from MCG RLC that the maximum number of retransmissions has been reached:

2> if theindication is from MCG RLC and CA duplication is configured and activated, and for the
corresponding logical channel allowedServingCells only includes SCell(s):

3> initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2> ese
3> consider radio link failure to be detected for the MCG, i.e. MCG RLF;
3> if AS security has not been activated:
4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other’;-
3> elseif AS security has been activated but SRB2 and at |east one DRB have not been setup:

4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC
connection failure;

3> dse
4> initiate the connection re-establishment procedure as specified in 5.3.7.
The UE shall:
1> upon T310 expiry in PSCell; or
1> upon random access problem indication from SCG MAC; or
1> upon indication from SCG RLC that the maximum number of retransmissions has been reached:

2> if theindication is from SCG RLC and CA duplication is configured and activated, and for the corresponding
logical channel allowedServingCells only includes SCell(s):

3> initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2> else
3> consider radio link failure to be detected for the SCG, i.e. SCG RLF;

3> initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
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5.3.11 UE actions upon going to RRC_IDLE
The UE shall:
1> reset MAC;
1> set the variable pendingRNA-Update to false, if that is set to true;
1> if going to RRC_IDLE wastriggered by reception of the RRCRel ease message including awaitTime:
2> if T302is running:
3> stop timer T302;
2> dtart timer T302 with the value set to the waitTime;
2> inform upper layers that access barring is applicable for all access categories except categories'0' and 2",
1> else
2> if T302is running:
3> stop timer T302;
3> perform the actions as specified in 5.3.14.4;
1> if T390 isrunning:
2> stop timer T390 for all access categories,
2> perform the actions as specified in 5.3.14.4;
1> if the UE isleaving RRC_INACTIVE:
2> if going to RRC_IDLE was not triggered by reception of the RRCRel ease message:
3> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities;
3> stop the timer T320, if running;
1> stop al timersthat are running except T302, T320 and T325;
1> discard the UE Inactive AS context, if any;
1> release the suspendConfig, if configured,;

1> discard the Kgng key, the S-Kgne key, the S-Keng key, the Krreene key, the Krreint key, the Kupine key and the
Kupenc key, if any;

1> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP
entity and SDAP for all established RBs;

1> indicate the release of the RRC connection to upper layers together with the release cause;

1> except if going to RRC_IDLE was triggered by inter-RAT cell reselection whilethe UE isin RRC_INACTIVE
or RRC_IDLE or when selecting an inter-RAT cell while T311 was running:

2> enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20];

5.3.12 UE actions upon PUCCH/SRS release request

Upon receiving a PUCCH release regquest from lower layers, for all bandwidth parts of an indicated serving cell the UE
shall:

1> release PUCCH-CSI-Resources configured in CSl-ReportConfig;

1> release SchedulingRequestResour ceConfig instances configured in PUCCH-Config.
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Upon receiving an SRS release request from lower layers, for al bandwidth parts of an indicated serving cell the UE
shall:

1> release SRS-Resource instances configured in SRS-Config.
5.3.13 RRC connection resume

5.3.13.1 General

IE_E| Network

RRCResumeRequest/RRCResumeRequest1 >
RRCResume
<
RRCResumeComplete »

Figure 5.3.13.1-1: RRC connection resume, successful

IE_E' Network

RRCResumeRequest/RRCResumeRequest 1

>
RRCSetup

RRCSetupComplete

Figure 5.3.13.1-2: RRC connection resume fallback to RRC connection establishment, successful

@ Network

RRCResumeRequest/RRCResumeRequest1

»
RRCRelease

Figure 5.3.13.1-3: RRC connection resume followed by network release, successful

@ Network

RRCResumeRegquest/RRCResumeRequest1l

>
RRCRelease with suspend configuration

<

Figure 5.3.13.1-4: RRC connection resume followed by network suspend, successful
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@ Network

RRCResumeRequest/RRCResumeRequest 1

>
RRCReject

Figure 5.3.13.1-5: RRC connection resume, network reject

The purpose of this procedure is to resume a suspended RRC connection, including resuming SRB(s) and DRB(s) or
perform an RNA update.

5.3.13.2 Initiation

The UE initiates the procedure when upper layers or AS (when responding to RAN paging or upon triggering RNA
updates while the UE isin RRC_INACTIVE) requests the resume of a suspended RRC connection.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before
initiating this procedure.

Upon initiation of the procedure, the UE shall:
1> if the resumption of the RRC connection is triggered by response to NG-RAN paging:
2> select '0" asthe Access Category;

2> perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and
one or more Access ldentities provided by upper layers;

3> if the access attempt is barred, the procedure ends,
1> elseif the resumption of the RRC connection is triggered by upper layers:
2> if the upper layers provide an Access Category and one or more Access |dentities:

3> perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access
I dentities provided by upper layers;

4> if the access attempt is barred, the procedure ends;
2> set the resumeCause in accordance with the information received from upper layers;
1> elseif the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:
2> if an emergency service is ongoing:
NOTE: How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
3> select '2' asthe Access Category;
3> set the resumeCause to emergency;
2> else
3> select '8 asthe Access Category;

2> perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and
one or more Access ldentities to be applied as specified in TS 24.501 [23];

3> if the access attempt is barred:

4> set the variable pendingRNA-Update to true;
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4> the procedure ends;
1> if theUEisin NE-DC or NR-DC:

2> release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if
stored;

1> release the MCG SCell(s) from the UE Inactive AS context, if stored,;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications, except for the
parameters for which values are provided in SB1;

1> apply the default SRB1 configuration as specified in 9.2.1;
1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> release delayBudgetReportingConfig from the UE Inactive AS context, if stored;
1> stop timer T342, if running;
1> release overheatingAssistanceConfig from the UE Inactive AS context, if stored;
1> stop timer T345, if running;
1> apply the CCCH configuration as specified in 9.1.1.2;
1> apply the timeAlignmentTimer Common included in S B1,;
1> start timer T319;
1> set the variable pendingRNA-Update to false;
1> initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.
5.3.13.3 Actions related to transmission of RRCResumeRequest or
RRCResumeRequestl message
The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1l message as follows:
1> if field useFullResumel D is signalled in S BL1.:
2> select RRCResumeRequest1 as the message to use;
2> set the resumel dentity to the stored fulll-RNTI value;
1> else
2> select RRCResumeRequest as the message to use;
2> set the resumel dentity to the stored shortl-RNTI value;

1> restore the RRC configuration, ROHC state, the stored QoS flow to DRB mapping rules and the Kgng and Krrcint
keys from the stored UE Inactive AS context except the masterCell Group and pdcp-Config;

1> set the resumeMAC-I to the 16 least significant bits of the MAC-I calculated:
2> over the ASN.1 encoded as per clause 8 (i.e., amultiple of 8 bits) VarResumeMAC-Input;

2> with the Krrcint key in the UE Inactive AS Context and the previously configured integrity protection
algorithm; and

2> with al input bits for COUNT, BEARER and DIRECTION set to binary ones,

1> derive the Kgne key based on the current Kgne key or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [11];

1> derive the Krrcenc Key, the Krreint key, the Kupint key and the Kypenc key;
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1>

NOTE 1: Only DRBswith previously configured UP integrity protection shall resume integrity protection.

1>

1>
1>

1>

configure lower layers to apply integrity protection for al radio bearers except SRBO using the configured
algorithm and the Krrcint key and Kupint key derived in this subclause immediately, i.e., integrity protection shall

be applied to all subsequent messages received and sent by the UE;

configure lower layers to apply ciphering for al radio bearers except SRBO and to apply the configured
ciphering algorithm, the Krrcenc key and the Kupenc key derived in this subclause, i.e. the ciphering configuration

shall be applied to all subsequent messages received and sent by the UE;
re-establish PDCP entities for SRB1;

resume SRB1,;

submit the sel ected message RRCResumeRequest or RRCResumeRequestl for transmission to lower layers.

NOTE 2: Only DRBswith previously configured UP ciphering shall resume ciphering.

If lower layersindicate an integrity check failure while T319 is running, perform actions specified in 5.3.13.5.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. |f the conditions for

cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.13.6.

5.3.134 Reception of the RRCResume by the UE
The UE shall:

1>
1>
1>

1>

1>

1>

1>

1>

1>

1>

1>
1>

1>
1>

stop timer T319;

stop timer T380, if running;

if the RRCResume includes the fullConfig:

2> perform the full configuration procedure as specified in 5.3.5.11;

else:

2> restore the master CellGroup and pdcp-Config from the UE Inactive AS context;
discard the UE Inactive AS context;

release the suspendConfig except the ran-NotificationAreal nfo;

if the RRCResume includes the master CellGroup:

2> perform the cell group configuration for the received master CellGroup according to 5.3.5.5;
if the RRCResume includes the radioBearer Config:

2> perform the radio bearer configuration according to 5.3.5.6;

if the RRCResume message includes the sk-Counter:

2> perform security key update procedure as specified in 5.3.5.7;

if the RRCResume message includes the radioBearer Config2:

2> perform the radio bearer configuration according to 5.3.5.6;

resume SRB2 and all DRBS;

if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited

from another RAT;
stop timer T320, if running;

if the RRCResume message includes the measConfig:
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2> perform the measurement configuration procedure as specified in 5.5.2;
1> resume measurements if suspended,;
1> if T390 isrunning:
2> stop timer T390 for all access categories;
2> perform the actions as specified in 5.3.14.4;
1> if T302 isrunning:
2> stop timer T302;
2> perform the actions as specified in 5.3.14.4;
1> enter RRC_CONNECTED;
1> indicate to upper layers that the suspended RRC connection has been resumed;
1> stop the cell re-selection procedure;
1> consider the current cell to be the PCell;
1> set the content of the of RRCResumeCompl ete message as follows:

2> if the upper layer provides NAS PDU, set the dedicatedNAS-Message to include the information received
from upper layers;

2> if the upper layer providesa PLMN, set the selectedPLMN-Identity to PLMN selected by upper layers (TS
24.501 [23]) from the PLMN(s) included in the plmn-ldentityList in S B1;

2> if the master CellGroup contains the reportUplinkTxDirectCurrent:
3> include the uplinkTxDirectCurrentList for each MCG serving cell with UL;

3> include uplinkDirectCurrentBWP-SUL for each MCG serving cell configured with SUL carrier, if any,
within the uplinkTxDirectCurrentList;

1> submit the RRCResumeComplete message to lower layers for transmission;

1> the procedure ends.

5.3.13.5 T319 expiry or Integrity check failure from lower layers while T319 is running
The UE shall:

1> if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is
running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure'.
5.3.13.6 Cell re-selection or cell selection while T390, T319 or T302 is running (UE in
RRC_INACTIVE)
The UE shall:
1> if cell reselection occurs while T319 or T302 is running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure’

1> elseif cell selection or reselection occurs while T390 is running:

2> stop T390 for all access categories;
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2> perform the actions as specified in 5.3.14.4.

5.3.13.7 Reception of the RRCSetup by the UE
The UE shall:

1> perform the RRC connection setup procedure as specified in 5.3.3.4.

5.3.13.8 RNA update
In RRC_INACTIVE state, the UE shall:
1> if T380 expires; or
1> if RNA Updateistriggered at reception of SIB1, as specified in 5.2.2.4.2:
2> initiate RRC connection resume procedure in 5.3.13.2 with resumeCause set to rna-Update;
1> if barring is aleviated for Access Category '8, as specified in 5.3.14.4:
2> if upper layers do not request RRC the resumption of an RRC connection, and
2> if the variable pendingRNA-Update is set to true:
3> initiate RRC connection resume procedure in 5.3.13.2 with resumeCause val ue set to rna-Update.

If the UE in RRC_INACTIVE state fails to find a suitable cell and camps on the acceptable cell to obtain limited
service as defined in TS 38.304 [20], the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other.

NOTE: Itisleft to UE implementation how to behave when T380 expires while the UE is camped neither on a
suitable nor on an acceptable cell.

5.3.13.9 Reception of the RRCRelease by the UE
The UE shall:

1> perform the actions as specified in 5.3.8.

5.3.13.10  Reception of the RRCReject by the UE
The UE shall:

1> perform the actions as specified in 5.3.15.

5.3.13.11 Inability to comply with RRCResume
The UE shall:
1> if the UE is unable to comply with (part of) the configuration included in the RRCResume message;

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure'.

NOTE 1: The UE may apply above failure handling also in case the RRCResume message causes a protocol error
for which the generic error handling as defined in 10 specifies that the UE shall ignore the message.

NOTE 2: If the UE isunable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success/failure.

5.3.13.12 Inter RAT cell reselection
Upon reselecting to an inter-RAT cell, the UE shall:
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1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.

5.3.14 Unified Access Control

5.3.141 General

The purpose of this procedure is to perform access barring check for an access attempt associated with a given Access
Category and one or more Access |dentities upon request from upper layers according to TS 24.501 [23] or the RRC
layer.

After a PCell change in RRC_CONNECTED the UE shall defer access barring checks until it has obtained SIB1 (as
specified in 5.2.2.2) from the target cell.

5.3.14.2 Initiation
Upon initiation of the procedure, the UE shall:
1> if timer T390 is running for the Access Category:
2> consider the access attempt as barred;
1> elseif timer T302 is running and the Access Category is neither '2' nor '0":
2> consider the access attempt as barred;
1> else
2> if the Access Category is'0"
3> consider the access attempt as allowed;
2> else

3> if SBL includes uac-BarringPer PLMN-List and the uac-BarringPer PLMN-List contains an UAC-
BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by upper layers
(see TS 24.501 [23]):

4> select the UAC-BarringPerPLMN entry with the plmn-Identitylndex corresponding to the PLMN
selected by upper layers;

4> in the remainder of this procedure, use the selected UAC-BarringPerPLMN entry (i.e. presence or
absence of access barring parameters in this entry) irrespective of the uac-BarringFor Common
included in SB1;

3> dseif SIB1 includes uac-BarringFor Common:

4> in the remainder of this procedure use the uac-BarringForCommon (i.e. presence or absence of these
parameters) included in SB1;

3> ese
4> consider the access attempt as allowed;

3> if uac-BarringForCommon is applicable or the uac-ACBarringListType indicates that uac-
ExplicitACBarringList is used:

4> if the corresponding UAC-BarringPerCatList contains a UAC-BarringPerCat entry corresponding to
the Access Category:

5> select the UAC-BarringPerCat entry;

5> if the uac-BarringlnfoSetList contains a UAC-Barringl nfoSet entry corresponding to the selected
uac-barringlnfoSetindex in the UAC-BarringPerCat:

6> select the UAC-BarringlnfoSet entry;
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6> perform access barring check for the Access Category as specified in 5.3.14.5, using the
selected UAC-BarringlnfoSet as "UAC barring parameter";

5> else:

6> consider the access attempt as allowed;
4> else:
5> consider the access attempt as allowed;
3> elseif the uac-ACBarringListType indicates that uac-ImplicitACBarringList is used:

4> select the uac-Barringl nfoSetindex corresponding to the Access Category in the uac-
ImplicitACBarringList;

4> if the uac-BarringlnfoSetList contains the UAC-BarringlnfoSet entry corresponding to the selected
uac-BarringlnfoSetlndex:

5> select the UAC-BarringlnfoSet entry;

5> perform access barring check for the Access Category as specified in 5.3.14.5, using the selected
UAC-BarringInfoSet as "UAC barring parameter”;

4> else
5> consider the access attempt as allowed;
3> dse
4> consider the access attempt as allowed;
1> if the access barring check was requested by upper layers:
2> if the access attempt is considered as barred:
3> if timer T302 is running:
4> if timer T390 isrunning for Access Category '2":

5> inform the upper layer that access barring is applicable for all access categories except categories
'0", upon which the procedure ends;

4> else

5> inform the upper layer that access barring is applicable for all access categories except categories
'0"and '2', upon which the procedure ends;

3> ese

4> inform upper layers that the access attempt for the Access Category is barred, upon which the
procedure ends;

2> ese

3> inform upper layers that the access attempt for the Access Category is allowed, upon which the procedure
ends;

1> else:

2> the procedure ends.
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5.3.14.3 Void

5.3.14.4 T302, T390 expiry or stop (Barring alleviation)
The UE shall:
1> if timer T302 expires or is stopped:
2> for each Access Category for which T390 is not running:
3> consider the barring for this Access Category to be alleviated:

1> elseif timer T390 corresponding to an Access Category other than '2' expires or is stopped, and if timer T302 is
not running:

2> consider the barring for this Access Category to be alleviated;
1> elseif timer T390 corresponding to the Access Category '2' expires or is stopped:
2> consider the barring for this Access Category to be alleviated;
1> when barring for an Access Category is considered being alleviated:
2> if the Access Category was informed to upper layers as barred:
3> inform upper layers about barring alleviation for the Access Category.
2> if barring is aleviated for Access Category '8":

3> perform actions specified in 5.3.13.8;

5.3.14.5 Access barring check
The UE shall:
1> if one or more Access I dentities are indicated according to TS 24.501 [23], and

1> if for at least one of these Access |dentities the corresponding bit in the uac-BarringFor Accessl dentity contained
in "UAC barring parameter” is set to zero:

2> consider the access attempt as allowed;
1> else
2> draw arandom number ‘rand' uniformly distributed in the range: 0 <rand < 1;
2> if 'rand' is lower than the value indicated by uac-BarringFactor included in "UAC barring parameter":
3> consider the access attempt as allowed;
2> else
3> consider the access attempt as barred;
1> if the access attempt is considered as barred:
2> draw arandom number 'rand' that is uniformly distributed in therange O <rand < 1;

2> start timer T390 for the Access Category with the timer value calculated as follows, using the uac-
BarringTime included in "AC barring parameter":

T390 = (0.7+ 0.6 + rand) ~ uac-BarringTime.
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5.3.15 RRC connection reject

5.3.151 Initiation

The UE initiates the procedure upon the reception of RRCReject when the UE tries to establish or resume an RRC
connection.

5.3.15.2 Reception of the RRCReject by the UE
The UE shall:
1> stop timer T300, if running;
1> stop timer T319, if running;
1> stop timer T302, if running;
1> reset MAC and release the default MAC Cell Group configuration;
1> if waitTimeis configured in the RRCReject:
2> dtart timer T302, with the timer value set to the waitTime;
1> if RRCRegject is received in response to a request from upper layers:
2> inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
1> if RRCReject isreceived in response to an RRCSetupReguest:
2> inform upper layers about the failure to setup the RRC connection, upon which the procedure ends;
1> elseif RRCRegject isreceived in response to an RRCResumeRequest or an RRCResumeRequest1:
2> if resumeistriggered by upper layers:
3> inform upper layers about the failure to resume the RRC connection;
2> if resumeistriggered due to an RNA update:
3> set the variable pendingRNA-Update to true;

2> discard the current Kgg key, the Krreenc key, the Krreint key, the Kupint key and the Kypenc key derived in
accordance with 5.3.13.3;

2> suspend SRB1, upon which the procedure ends;
The RRC_INACTIVE UE shall continue to monitor paging while the timer T302 is running.

54 Inter-RAT mobility
54.1 Introduction

Network controlled inter-RAT mobility between NR and E-UTRA is supported, where E-UTRA can be connected to
either EPC or 5GC.
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54.2 Handover to NR

54.2.1 General
@ Network

RRCReconfiguration (sent via other RAT)

<
RRCReconfigurationCompl ete

>

Figure 5.4.2.1-1: Handover to NR, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another
Radio Access Network (e.g. E-UTRAN) to NR.

The handover to NR procedure applies when SRBs, possibly in combination with DRBS, are established in another
RAT. Handover from E-UTRA to NR applies only after integrity has been activated in E-UTRA.

542.2 Initiation

The RAN using another RAT initiates the handover to NR procedure, in accordance with the specifications applicable
for the other RAT, by sending the RRCReconfiguration message via the radio access technology from which the inter-
RAT handover is performed.

The network applies the procedure as follows:
- to activate ciphering, possibly using NULL agorithm, if not yet activated in the other RAT;

- tore-establish SRBs and one or more DRBS;

5423 Reception of the RRCReconfiguration by the UE
The UE shall:

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SIB1,

1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> perform RRC reconfiguration procedure as specified in 5.3.5;

NOTE: If the UE is connected to 5GC of the source E-UTRA cell, the delta configuration for PDCP and SDAP
can be used for intra-system inter-RAT handover. For other cases, source RAT configuration is not
considered when the UE applies the reconfiguration message of target RAT.
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54.3 Mobility from NR

543.1 General
Network

MobilityFromNRCommand

<

Figure 5.4.3.1-1: Mobility from NR, successful

@ Network

MobilityFromNRCommand

<

RRC connection re-establishment

>

Figure 5.4.3.1-2: Mobility from NR, failure

The purpose of this procedureisto move a UE in RRC_CONNECTED to acell using other RAT, e.g. E-UTRA. The
mobility from NR procedure covers the following type of mobility:

- handover, i.e. the MobilityFromNRCommand message includes radio resources that have been allocated for the
UE inthe target cell;

543.2 Initiation

The network initiates the mobility from NR procedure to a UE in RRC_CONNECTED, possibly in responseto a
MeasurementReport message, by sending a MobilityFromNRCommand message. The network applies the procedure as
follows:

- theprocedureisinitiated only when AS security has been activated, and SRB2 with at least one DRB are setup
and not suspended.
5.4.3.3 Reception of the MobilityFromNRCommand by the UE
The UE shall:

1> stop timer T310, if running;
1> if T390 isrunning:

2> stop timer T390 for all access categories,
2> perform the actions as specified in 5.3.14.4;
1> if the targetRAT-Typeis set to eutra:
2> consider inter-RAT mobility asinitiated towards E-UTRA;
2> forward the nas-SecurityParamFromNR to the upper layers, if included;

1> accessthe target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT.
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5.4.3.4 Successful completion of the mobility from NR
Upon successfully completing the handover, at the source side the UE shall:
1> reset MAC,
1> stop all timersthat are running;
1> release ran-NotificationArealnfo, if stored;

1> release the AS security context including the Krrcenc key, the Krrcine key, the Kupint key and the Kypenc key, if
stored;

1> release all radio resources, including release of the RLC entity and the MAC configuration;
1> release the associated PDCP entity and SDAP entity for all established RBs;

NOTE: PDCP and SDAP configured by the source RAT prior to the handover that are reconfigured and re-used
by target RAT when deltasignalling (i.e., during inter-RAT intra-system handover when fullConfig is not
present) is used, are not released as part of this procedure.

1> if the targetRAT-Typeis set to eutra and the nas-SecurityParamFromNR isincluded:

2> indicate the release of the RRC connection to upper layers together with the release cause ‘other’.

5.4.35 Mobility from NR failure
The UE shall:
1> if the UE does not succeed in establishing the connection to the target radio access technology; or

1> if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand
message; or

1> if thereisaprotocol error in the inter RAT information included in the MobilityFromNRCommand message,
causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2> revert back to the configuration used in the source PCell;

2> initiate the connection re-establishment procedure as specified in subclause 5.3.7.

55 Measurements

55.1 Introduction

The network may configure an RRC_CONNECTED UE to perform measurements and report them in accordance with
the measurement configuration. The measurement configuration is provided by means of dedicated signalling i.e. using
the RRCReconfiguration or RRCResume.

The network may configure the UE to perform the following types of measurements:
- NR measurements,
- Inter-RAT measurements of E-UTRA frequencies.
The network may configure the UE to report the following measurement information based on SSYPBCH block(s):
- Measurement results per SS/PBCH block;
- Measurement results per cell based on SS/PBCH block(s);
- SS/PBCH block(s) indexes.

The network may configure the UE to report the following measurement information based on CSI-RS resources:
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Measurement results per CSI-RS resource;

M easurement results per cell based on CSI-RS resource(s);

CSI-RS resource measurement identifiers.

The measurement configuration includes the following parameters:

1

5.

M easur ement objects: A list of objects on which the UE shall perform the measurements.

For intra-frequency and inter-frequency measurements a measurement object indicates the frequency/time
location and subcarrier spacing of reference signals to be measured. Associated with this measurement
object, the network may configure alist of cell specific offsets, alist of 'blacklisted' cells and alist of
‘whitelisted' cells. Blacklisted cells are not applicable in event eval uation or measurement reporting.
Whitelisted cells are the only ones applicable in event evaluation or measurement reporting.

The measObjectld of the MO which corresponds to each serving cell isindicated by servingCelIMO within
the serving cell configuration.

For inter-RAT E-UTRA measurements a measurement object isasingle E-UTRA carrier frequency.
Associated with this E-UTRA carrier frequency, the network can configure alist of cell specific offsets, alist
of 'blacklisted' cellsand alist of 'whitelisted’ cells. Blacklisted cells are not applicable in event evaluation or
measurement reporting. Whitelisted cells are the only ones applicable in event eval uation or measurement

reporting.

Reporting configurations: A list of reporting configurations where there can be one or multiple reporting
configurations per measurement object. Each reporting configuration consists of the following:

Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be
periodical or asingle event description.

RS type: The RS that the UE uses for beam and cell measurement results (SS/PBCH block or CSI-RS).

Reporting format: The quantities per cell and per beam that the UE includes in the measurement report (e.g.
RSRP) and other associated information such as the maximum number of cells and the maximum number
beams per cell to report.

M easur ement identities: A list of measurement identities where each measurement identity links one
measurement object with one reporting configuration. By configuring multiple measurement identities, it is

possible to link more than one measurement object to the same reporting configuration, as well asto link more
than one reporting configuration to the same measurement object. The measurement identity isalso included in
the measurement report that triggered the reporting, serving as a reference to the network.

Quantity configurations: The quantity configuration defines the measurement filtering configuration used for
all event evaluation and related reporting, and for periodical reporting of that measurement. For NR
measurements, the network may configure up to 2 quantity configurations with areference in the NR
measurement object to the configuration that isto be used. In each configuration, different filter coefficients can
be configured for different measurement quantities, for different RS types, and for measurements per cell and per
beam.

M easurement gaps. Periods that the UE may use to perform measurements.

A UE in RRC_CONNECTED maintains a measurement object list, a reporting configuration list, and a measurement
identities list according to signalling and procedures in this specification. The measurement object list possibly includes
NR measurement object(s) and inter-RAT objects. Similarly, the reporting configuration list includes NR and inter-
RAT reporting configurations. Any measurement object can be linked to any reporting configuration of the same RAT
type. Some reporting configurations may not be linked to a measurement object. Likewise, some measurement objects
may not be linked to a reporting configuration.

The measurement procedures distinguish the following types of cells:

1

2.

The NR serving cell(s) — these are the SpCell and one or more SCells.

Listed cells—these are cells listed within the measurement object(s).
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3. Detected cells—these are cells that are not listed within the measurement object(s) but are detected by the UE on
the SSB frequency(ies) and subcarrier spacing(s) indicated by the measurement object(s).

For NR measurement object(s), the UE measures and reports on the serving cell(s), listed cells and/or detected cells. For
inter-RAT measurements object(s) of E-UTRA, the UE measures and reports on listed cells and detected cells.

Whenever the procedural specification, other than contained in sub-clause 5.5.2, refersto afield it concerns afield
included in the VarMeasConfig unless explicitly stated otherwise i.e. only the measurement configuration procedure
covers the direct UE action related to the received measConfig.

In NR-DC, the UE may receive two independent measConfig:

- ameasConfig, associated with MCG, that isincluded in the RRCReconfiguration message received via SRB1;
and

- ameasConfig, associated with SCG, that isincluded in the RRCReconfiguration message received via SRB3, or,
aternatively, included within a RRCReconfiguration message embedded in a RRCReconfiguration message
received via SRB1.

In this case, the UE maintains two independent VarMeasConfig and VarMeasReportList, one associated with each
measConfig, and independently performs all the proceduresin clause 5.5 for each measConfig and the associated
VarMeasConfig and VarMeasReportList, unless explicitly stated otherwise.

5.5.2 Measurement configuration

55.2.1 General

The network applies the procedure as follows:

- to ensure that, whenever the UE has a measConfig associated with a CG, it includes a measObject for the SpCell
and for each NR SCell of the CG to be measured;

- to configure at most one measurement identity across all CGs using a reporting configuration with the
reportType set to reportCGl;

- toensure that, in the measConfig associated with a CG:
- for all SSB based measurements there is at most one measurement object with the same ssbFrequency;

- ansmtcl included in any measurement object with the same ssbFrequency has the same value and that an
smtc2 included in any measurement object with the same ssbFrequency has the same value;

- toensurethat all measurement objects configured in this specification and in TS 36.331 [10] with the same
sshFrequency have the same sshSubcarrier Spacing;

- toensurethat, if ameasurement object associated with the MCG has the same ssbFrequency as a measurement
object associated with the SCG:

- for that ssbFrequency, the measurement window according to the smtcl configured by the MCG includes the
measurement window according to the smtcl configured by the SCG, or vice-versa, with an accuracy of the
maximum receive timing difference specified in TS 38.133 [14].

- if both measurement objects are used for RSSI measurements, bits in measurementSots in both objects
corresponding to the same slot are set to the same value. Also, the endSymbol is the same in both objects.

- toensurethat, if ameasurement object has the same ssbFrequency as a measurement object configured in TS
36.331 [10]:

- for that ssbFrequency, the measurement window according to the smtc configured in TS 36.331 [10] includes
the measurement window according to the smtcl configured in TS 38.331, or vice-versa, with an accuracy of
the maximum receive timing difference specified in TS 38.133 [14].

- if both measurement objects are used for RSSI measurements, bits in measurementSots in both objects
corresponding to the same slot are set to the same value. Also, the endSymbol is the same in both objects.
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- whenthe UEisin NE-DC, NR-DC, or NR standalone, to configure at most one measurement identity across all
CGs using areporting configuration with the reportType set to reportS-TD;

For CSI-RS resources, the network applies the procedure as follows:

to ensure that all CSI-RS resources configured in each measurement object have the same center frequency,
(startPRB+floor(nrofPRBS2))

The UE shall:
1> if the received measConfig includes the measObjectToRemoveL.ist:
2> perform the measurement object removal procedure as specified in 5.5.2.4;
1> if the received measConfig includes the measObjectToAddModList:
2> perform the measurement object addition/modification procedure as specified in 5.5.2.5;
1> if the received measConfig includes the reportConfigToRemoveL.ist:
2> perform the reporting configuration removal procedure as specified in 5.5.2.6;
1> if the received measConfig includes the reportConfigToAddModList:
2> perform the reporting configuration addition/modification procedure as specified in 5.5.2.7;
1> if the received measConfig includes the quantityConfig:
2> perform the quantity configuration procedure as specified in 5.5.2.8;
1> if the received measConfig includes the measldToRemoveList:
2> perform the measurement identity removal procedure as specified in 5.5.2.2;
1> if the received measConfig includes the measldToAddModList:
2> perform the measurement identity addition/modification procedure as specified in 5.5.2.3;
1> if the received measConfig includes the measGapConfig:
2> perform the measurement gap configuration procedure as specified in 5.5.2.9;
1> if the received measConfig includes the measGapSharingConfig:
2> perform the measurement gap sharing configuration procedure as specified in 5.5.2.11;
1> if the received measConfig includes the s-MeasureConfig:

2> if ssMeasureConfig is set to ssb-RSRP, set parameter ssb-RSRP of s-MeasureConfig within VarMeasConfig
to the lowest value of the RSRP ranges indicated by the received value of s-MeasureConfig;

2> else, set parameter csi-RSRP of s-MeasureConfig within VarMeasConfig to the lowest value of the RSRP
ranges indicated by the received value of s-MeasureConfig.
5.5.2.2 Measurement identity removal
The UE shall:

1> for each measld included in the received measldToRemovel.ist that is part of the current UE configuration in
VarMeasConfig:

2> remove the entry with the matching measld from the measl dList within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

2> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the
associated information (e.g. timeToTrigger) for this measld.
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NOTE: The UE does not consider the message as erroneous if the measldToRemoveL.ist includes any measlid
value that is not part of the current UE configuration.
5.5.2.3 Measurement identity addition/modification
The network applies the procedure as follows:

- configure ameasld only if the corresponding measurement object, the corresponding reporting configuration and
the corresponding quantity configuration, are configured.

The UE shall:
1> for each measld included in the received measldToAddModList:
2> if an entry with the matching measld exists in the measldList within the VarMeasConfig:
3> replace the entry with the value received for this measld;
2> else
3> add a new entry for this measld within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

2> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the
associated information (e.g. timeToTrigger) for this measid;

2> if thereportTypeis set to reportCGl in the reportConfig associated with this measld:
3> if the measObject associated with this measld concerns E-UTRA:
4> gtart timer T321 with the timer value set to 1 second for this measld;
3> if the measObject associated with this measld concerns NR:
4> if the measObject associated with this measld concerns FR1:
5> start timer T321 with the timer value set to 2 seconds for this measid;
4> if the measObject associated with this measld concerns FR2:
5> start timer T321 with the timer value set to 16 seconds for this measid.

2> if thereportTypeis set to reportSFTD in the reportConfigNR associated with this measld and the drx-SFTD-
NeighMeas isincluded:

3> if the measObject associated with this measld concerns FR1:
4> gtart timer T322 with the timer value set to 3 seconds for this measid;
3> if the measObject associated with this measld concerns FR2:

4> start timer T322 with the timer value set to 24 seconds for this measld.

5.5.24 Measurement object removal
The UE shall:

1> for each measObjectld included in the received measObjectToRemovel.ist that is part of measObjectList in
VarMeasConfig:

2> remove the entry with the matching measObjectld from the measObjectList within the VarMeasConfig;
2> remove all measld associated with this measObjectld from the measl dList within the VarMeasConfig, if any;

2> if ameasld is removed from the measl dList:
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3> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

3> stop the periodical reporting timer or timer T321 or timer T322, whichever isrunning, and reset the
associated information (e.g. timeToTrigger) for this measld.

NOTE: The UE does not consider the message as erroneous if the measObjectToRemovelist includes any
measObjectld value that is not part of the current UE configuration.
5.5.25 Measurement object addition/modification
The UE shall:
1> for each measObjectld included in the received measObjectToAddModList:

2> if an entry with the matching measObjectld exists in the measObjectList within the VarMeasConfig, for this
entry:

3> reconfigure the entry with the value received for this measObject, except for the fields
cellsToAddModList, blackCellsToAddModList, whiteCellsToAddModList, cellsToRemovelist,
blackCellsToRemoveList and whiteCellsToRemoveList;

3> if the received measObject includes the cellsToRemoveL.ist:
4> for each physCellld included in the cellsToRemovelL.ist:
5> remove the entry with the matching physCellld from the cellsToAddModList;
3> if the received measObject includes the cellsToAddModList:
4> for each physCellld value included in the cellsToAddModList:
5> if an entry with the matching physCellld existsin the cellsToAddModList;
6> replace the entry with the value received for this physCellld;
5> else:
6> add a new entry for the received physCellld to the cellsToAddModList;
3> if the received measObject includes the blackCellsToRemoveL.ist:
4> for each pci-Rangelndex included in the blackCellsToRemoveL.ist:
5> remove the entry with the matching pci-Rangel ndex from the blackCellsToAddModList;

NOTE 1: For each pci-Rangelndex included in the blackCellsToRemoveL.ist that concerns overlapping ranges of
cells, acell isremoved from the blacklist of cells only if all PCI ranges containing it are removed.

3> if the received measObject includes the blackCellsToAddModList:
4> for each pci-Rangelndex included in the blackCellsToAddModList:
5> if an entry with the matching pci-Rangelndex is included in the blackCellsToAddModList:
6> replace the entry with the value received for this pci-Rangel ndex;
5> else:
6> add a new entry for the received pci-Rangel ndex to the blackCellsToAddModList;
3> if the received measObject includes the whiteCellsToRemoveL.ist:
4> for each pci-Rangelndex included in the whiteCellsToRemovelL.ist:

5> remove the entry with the matching pci-Rangel ndex from the whiteCellsToAddModList;
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NOTE2: For each pci-Rangelndex included in the whiteCellsToRemoveL ist that concerns overlapping ranges of
cells, acell isremoved from the whitelist of cellsonly if al PCI ranges containing it are removed.
3> if the received measObject includes the whiteCellsToAddModList:
4> for each pci-Rangelndex included in the whiteCellsToAddModList:
5> if an entry with the matching pci-Rangelndex is included in the whiteCellsToAddModList:
6> replace the entry with the value received for this pci-Rangel ndex;
5> elser
6> add a new entry for the received pci-Rangel ndex to the whiteCellsToAddModL.ist
3> for each measld associated with this measObjectld in the measldList within the VarMeasConfig, if any:
4> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

4> stop the periodical reporting timer or timer T321 or timer T322, whichever oneis running, and reset
the associated information (e.g. timeToTrigger) for this measid;

2> else

3> add a new entry for the received measObject to the measObjectList within VarMeasConfig.

5.5.2.6 Reporting configuration removal

The UE shall:

1> for each reportConfigld included in the received reportConfigToRemovel.ist that is part of the current UE
configuration in VarMeasConfig:

2> remove the entry with the matching reportConfigld from the reportConfigList within the VarMeasConfig;
2> remove all measld associated with the reportConfigld from the measl dList within the VarMeasConfig, if any;
2> if ameasld is removed from the measldList:

3> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

3> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the
associated information (e.g. timeToTrigger) for this measld.

NOTE: The UE does not consider the message as erroneous if the reportConfigToRemoveList includes any
reportConfigld value that is not part of the current UE configuration.
5.5.2.7 Reporting configuration addition/modification
The UE shall:
1> for each reportConfigld included in the received reportConfigToAddModList:

2> if an entry with the matching reportConfigld exists in the reportConfigList within the VarMeasConfig, for
thisentry:

3> reconfigure the entry with the value received for this reportConfig;

3> for each measld associated with this reportConfigld included in the measldList within the
VarMeasConfig, if any:

4> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

4> stop the periodical reporting timer or timer T321 or timer T322, whichever oneis running, and reset
the associated information (e.g. timeToTrigger) for this measld;
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2> ese

3> add anew entry for the received reportConfig to the reportConfigList within the VarMeasConfig.

5.5.2.8 Quantity configuration
The UE shall:
1> for each RAT for which the received quantityConfig includes parameter(s):

2> set the corresponding parameter(s) in quantityConfig within VarMeasConfig to the value of the received
quantityConfig parameter(s);

1> for each measld included in the measl dList within VarMeasConfig:
2> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;
2> stop the periodical reporting timer or timer T321 or timer T322, whichever oneis running, and reset the
associated information (e.g. timeToTrigger) for this measid.
5.5.2.9 Measurement gap configuration
The UE shall:
1> if gapFR1 is set to setup:
2> if an FR1 measurement gap configuration is already setup, rel ease the FR1 measurement gap configuration;

2> setup the FR1 measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 38.133[14];

2> apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE startsthe
measurement mgta ms before the gap subframe occurrences);

1> elseif gapFR1 is set to release:
2> release the FR1 measurement gap configuration;
1> if gapFR2 is set to setup:
2> if an FR2 measurement gap configuration is already setup, release the FR2 measurement gap configuration;

2> setup the FR2 measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 38.133 [14];

2> apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE startsthe
measurement mgta ms before the gap subframe occurrences);

1> elseif gapFR2 is set to release:

2> release the FR2 measurement gap configuration;
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1> if gapUE is set to setup:

2> if aper UE measurement gap configuration is already setup, release the per UE measurement gap
configuration;

2> setup the per UE measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 38.133 [14];

2> apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE starts the
measurement mgta ms before the gap subframe occurrences);

1> elseif gapUE is set to release:
2> release the per UE measurement gap configuration.

NOTE 1: For gapFR2 configuration, for the UE in NE-DC or NR-DC, the SFN and subframe of the serving cell
indicated by the refServCelllndicator in gapFR2 is used in the gap calculation. Otherwise, the SFN and
subframe of a serving cell on FR2 frequency is used in the gap calculation

NOTE 2: For gapFR1 or gapUE configuration, for the UE in NE-DC or NR-DC, the SFN and subframe of the
serving cell indicated by the refServCelllndicator in corresponding gapFR1 or gapUE is used in the gap
calculation. Otherwise, the SFN and subframe of the PCell is used in the gap calculation.

5.5.2.10 Reference signal measurement timing configuration

The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the
received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the
smtcl configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell
meeting the following condition:

SFN mod T = (FLOOR (Offset/10));
if the Periodicity islarger than sf5:
subframe = Offset mod 10;
else:
subframe = Offset or (Offset +5);
with T = CEIL(Periodicity/10).

If smtc2 is present, for cellsindicated in the pci-List parameter in smtc2 in the same MeasObjectNR, the UE shall setup
an additional SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicity
parameter in the smtc2 configuration and use the Offset (derived from parameter periodicityAndOffset) and duration
parameter from the smtcl configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of

the NR SpCell meeting the above condition.

On the indicated ssbFrequency, the UE shall not consider SS/PBCH block transmission in subframes outside the SMTC
occasion for RRM measurements based on SS/PBCH blocks and for RRM measurements based on CSI-RS except for
SFTD measurement (see TS 38.133 [14], subclause 9.3.8).

5.5.2.11 Measurement gap sharing configuration
The UE shall:
1> if gapSharingFRL is set to setup:

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 94 ETSI TS 138 331 V15.13.0 (2021-04)

2> if an FR1 measurement gap sharing configuration is already setup:
3> release the FR1 measurement gap sharing configuration;

2> setup the FR1 measurement gap sharing configuration indicated by the measGapSharingConfig in
accordance with the received gapSharingFR1 as defined in TS 38.133 [14];

1> elseif gapSharingFRL is set to release:
2> release the FR1 measurement gap sharing configuration;
1> if gapSharingFR2 is set to setup:
2> if an FR2 measurement gap sharing configuration is already setup:
3> release the FR2 measurement gap sharing configuration;

2> setup the FR2 measurement gap sharing configuration indicated by the measGapSharingConfig in
accordance with the received gapSharingFR2 as defined in TS 38.133 [14];

1> elseif gapSharingFR2 is set to release:
2> release the FR2 measurement gap sharing configuration.
1> if gapSharingUE is set to setup:
2> if aper UE measurement gap sharing configuration is already setup:
3> release the per UE measurement gap sharing configuration;

2> setup the per UE measurement gap sharing configuration indicated by the measGapSharingConfig in
accordance with the received gapSharingUE as defined in TS 38.133 [14];

1> elseif gapSharingUE is set to release:

2> release the per UE measurement gap sharing configuration.
55.3 Performing measurements

5531 General

An RRC_CONNECTED UE shall derive cell measurement results by measuring one or multiple beams associated per
cell as configured by the network, as described in 5.5.3.3. For al cell measurement resultsin RRC_CONNECTED the
UE appliesthe layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting
criteria and measurement reporting. For cell measurements, the network can configure RSRP, RSRQ or SINR astrigger
guantity. Reporting quantities can be any combination of quantities (i.e. only RSRP; only RSRQ; only SINR; RSRP and
RSRQ; RSRP and SINR; RSRQ and SINR; RSRP, RSRQ and SINR), irrespective of the trigger quantity.

The network may also configure the UE to report measurement information per beam (which can either be measurement
results per beam with respective beam identifier(s) or only beam identifier(s)), derived as described in 5.5.3.3a. If beam

measurement information is configured to be included in measurement reports, the UE applies the layer 3 beam filtering
as specified in 5.5.3.2. On the other hand, the exact L1 filtering of beam measurements used to derive cell measurement

resultsis implementation dependent.

The UE shall:

1> whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell for which
servingCelIMO is configured as follows:

2> if the reportConfig associated with at |east one measld included in the measl dList within VarMeasConfig
contains an rsType set to ssh and ssh-ConfigMohility is configured in the measObject indicated by the
servingCelIMO:

3> if the reportConfig associated with at least one measld included in the measldList within VarMeasConfig
contains a reportQuantityRS-1ndexes and maxNrofRS-I ndexesToReport and contains an rsType set to ssb:
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4> derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on SS/PBCH block, as
described in 5.5.3.33;

3> derive serving cell measurement results based on SS/PBCH block, as described in 5.5.3.3;

2> if the reportConfig associated with at least one measld included in the measl dList within VarMeasConfig
contains an rsType set to csi-rs and CS-RS-Resour ceConfigMobility is configured in the measObject
indicated by the servingCelIMO:

3> if the reportConfig associated with at |east one measld included in the measldList within VarMeasConfig
contains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport and contains an rsType set to csi-
rs.

4> derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on CSI-RS, as described
in5.5.3.3g;

3> derive serving cell measurement results based on CSI-RS, as described in 5.5.3.3;

1> for each serving cell for which servingCelIMO is configured, if the reportConfig associated with at least one
measld included in the measldList within VarMeasConfig contains SINR as trigger quantity and/or reporting

quantity:
2> if the reportConfig contains rsType set to ssb and ssh-ConfigMohility is configured in the servingCelIMO:
3> if the reportConfigcontai ns a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

4> derive layer 3 filtered SINR per beam for the serving cell based on SS/PBCH block, as described in
5.5.3.39;

3> derive serving cell SINR based on SS/PBCH block, as described in 5.5.3.3;

2> if the reportConfig contains rsType set to csi-rs and CS-RS-ResourceConfigMobility is configured in the
servingCelIMO:

3> if the reportConfigcontains a reportQuantityRS-Indexes and maxNrof RS-IndexesToReport:
4> derive layer 3filtered SINR per beam for the serving cell based on CSI-RS, as described in 5.5.3.3g;
3> derive serving cell SINR based on CSI-RS, as described in 5.5.3.3;
1> for each measld included in the measldList within VarMeasConfig:
2> if the reportType for the associated reportConfig is set to reportCGIl and timer T321 is running:

3> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using available idle periods;

3> if the cell indicated by reportCGl field for the associated measObject is an NR cell and that indicated cell
is broadcasting SIB1 (see TS 38.213[13], clause 13):

4> try to acquire SB1 in the concerned cell;
3> if the cell indicated by reportCGl field isan E-UTRA cell:
4> try to acquire SystemlnformationBlockTypel in the concerned cell;
2> if the reportType for the associated reportConfig is periodical or eventTriggered:
3> if ameasurement gap configuration is setup, or
3> if the UE does not require measurement gaps to perform the concerned measurements:
4> if ssMeasureConfig is not configured, or

4> if ssMeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer
3filtering, islower than ssb-RSRP, or
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4> if ssMeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3
filtering, islower than csi-RSRP:
5> if the measObject is associated to NR and thersTypeis set to csi-rs.

6> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig
are configured:

7> derive layer 3 filtered beam measurements only based on CSI-RS for each measurement
quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6> derive cell measurement results based on CSI-RS for the trigger quantity and each
measurement quantity indicated in reportQuantityCell using parameters from the associated
measObject, as described in 5.5.3.3;

5> if the measObject is associated to NR and the rsType is set to ssh:

6> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig
are configured:

7> derive layer 3 beam measurements only based on SS/PBCH block for each measurement
quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.33;

6> derive cell measurement results based on SS/PBCH block for the trigger quantity and each
measurement quantity indicated in reportQuantityCell using parameters from the associated
measObject, as described in 5.5.3.3;

5> if the measObject is associated to E-UTRA:

6> perform the corresponding measurements associated to neighbouring cells on the frequencies
indicated in the concerned measObject, as described in 5.5.3.2;

2> if the reportType for the associated reportConfig is set to reportSFTD and the number OfReportsSent as
defined within the VarMeasReportList for this measid is|ess than one:

3> if the reportSFTD-Meas is set to true:
4> if the measObject is associated to E-UTRA:
5> perform SFTD measurements between the PCell and the E-UTRA PSCell;
5> if the reportRSRP is set to true;
6> perform RSRP measurements for the E-UTRA PSCell;
4> elseif the measObject is associated to NR:
5> perform SFTD measurements between the PCell and the NR PSCell;
5> if the reportRSRP is set to true;
6> perform RSRP measurements for the NR PSCell based on SSB;
3> elseif the reportSFTD-NeighMeas is included:
4> if the measObject is associated to NR:
5> if the drx-SFTD-NeighMeas is included:

6> perform SFTD measurements between the PCell and the NR neighbouring cell(s) detected
based on parameters in the associated measObject using available idle periods,

5> else:

6> perform SFTD measurements between the PCell and the NR neighbouring cell(s) detected
based on parameters in the associated measObject;
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5> if the reportRSRP is set to true:

6> perform RSRP measurements based on SSB for the NR neighbouring cell(s) detected based on
parameters in the associated measObject;

2> perform the evaluation of reporting criteria as specified in 5.5.4.

5.5.3.2 Layer 3 filtering
The UE shall:

1> for each cell measurement quantity and for each beam measurement quantity that the UE performs
measurements according to 5.5.3.1:

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by
the following formula:

Fn=(1-8)*Fn1+a*Mn
where
Mn isthe latest received measurement result from the physical layer;

Fn isthe updated filtered measurement result, that is used for evaluation of reporting criteria or for
measurement reporting;

Fn-1isthe old filtered measurement result, where Fo is set to M1 when the first measurement result from
the physical layer isreceived; and for NR, a = /2 where k; is the filter Coefficient for the
corresponding measurement quantity of the i:th QuantityConfigNR in quantityConfigNR-List, and i is
indicated by quantityConfigindex in MeasObjectNR; for E-UTRA, a = /24, wherek isthe
filter Coefficient for the corresponding measurement quantity received by quantityConfigEUTRA in the
quantityConfig;

2> adapt thefilter such that the time characteristics of the filter are preserved at different input rates, observing
that the filter Coefficient k assumes a sample rate equal to X ms; The value of X is equivalent to oneintra-
frequency L1 measurement period as defined in TS 38.133 [14] assuming non-DRX operation, and depends
on frequency range.

NOTE 1: If kissetto 0, no layer 3 filtering is applicable.

NOTE 2: Thefiltering is performed in the same domain as used for evaluation of reporting criteria or for
measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

NOTE 3: Thefilter input rate isimplementation dependent, to fulfil the performance requirements set in TS 38.133
[14]. For further details about the physical layer measurements, see TS 38.133 [14].
5.5.3.3 Derivation of cell measurement results

The network may configure the UE to derive RSRP, RSRQ and SINR measurement results per cell associated to NR
measurement objects based on parameters configured in the measObject (e.g. maximum number of beamsto be
averaged and beam consolidation thresholds) and in the reportConfig (rsType to be measured, SS/PBCH block or CSI-
RS).

The UE shall:
1> for each cell measurement quantity to be derived based on SS/PBCH block:
2> if nrofSS-BlocksToAverage in the associated measObject is not configured; or
2> if absThreshSS-BlocksConsolidation in the associated measObject is not configured; or
2> if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:

3> derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement
quantity value, where each beam measurement quantity is described in TS 38.215[9];
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2> ese

3> derive each cell measurement quantity based on SS/PBCH block as the linear power scale average of the
highest beam measurement quantity val ues above absThreshSS-BlocksConsolidation where the total
number of averaged beams shall not exceed nrofSS-BlocksToAverage;

2> apply layer 3 cell filtering as described in 5.5.3.2;
1> for each cell measurement quantity to be derived based on CSI-RS:

2> consider a CSI-RS resource to be applicable for deriving cell measurements when the concerned CSI-RS
resource isincluded in the csi-rs-CelIMobility including the physCellld of the cell in theCS-RS
ResourceConfigMobility in the associated measObject;

2> if nrofCS-RS-ResourcesToAverage in the associated measObject is not configured; or
2> if absThreshCS-RS-Consolidation in the associated measObject is not configured; or
2> if the highest beam measurement quantity value is below or equal to absThreshCS-RS-Consolidation:

3> derive each cell measurement quantity based on applicable CSI-RS resources for the cell as the highest
beam measurement quantity value, where each beam measurement quantity is described in TS 38.215[9];

2> else

3> derive each cell measurement quantity based on CSI-RS as the linear power scale average of the highest
beam measurement quantity values above absThreshCS -RS-Consolidation where the total number of
averaged beams shall not exceed nrofCS-RS-ResourcesToAverage;

2> apply layer 3 cell filtering as described in 5.5.3.2.

5.5.3.3a Derivation of layer 3 beam filtered measurement
The UE shall:
1> for each layer 3 beam filtered measurement quantity to be derived based on SS/PBCH block;

2> derive each configured beam measurement quantity based on SS/PBCH block as described in TS 38.215[9],
and apply layer 3 beam filtering as described in 5.5.3.2;

1> for each layer 3 beam filtered measurement quantity to be derived based on CSI-RS;
2> derive each configured beam measurement quantity based on CSI-RS as described in TS 38.215 [9], and
apply layer 3 beam filtering as described in 5.5.3.2.
5.5.4 Measurement report triggering

554.1 General
If AS security has been activated successfully, the UE shall:
1> for each measld included in the measl dList within VarMeasConfig:
2> if the corresponding reportConfig includes a reportType set to eventTriggered or periodical:
3> if the corresponding measObject concerns NR:
4> if the eventAl or eventA2 is configured in the corresponding reportConfig:
5> consider only the serving cell to be applicable;

4> if the eventA3 or eventAS is configured in the corresponding reportConfig:
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5> if aserving cell is associated with a measObjectNR and neighbours are associated with another
measObjectNR, consider any serving cell associated with the other measObjectNR to be a
neighbouring cell as well;

4> if corresponding reportConfig includes reportType set to periodical; or
4> for measurement events other than eventAl or eventA2:
5> if useWhiteCellList is set to true:

6> consider any neighbouring cell detected based on parameters in the associated measObjectNR
to be applicable when the concerned cell isincluded in the whiteCellsToAddModL.ist defined
within the VarMeasConfig for this measld;

5> dse

6> consider any neighbouring cell detected based on parameters in the associated measObjectNR
to be applicable when the concerned cell is not included in the blackCellsToAddModList
defined within the VarMeasConfig for this measid;

3> elseif the corresponding measObject concerns E-UTRA:
4> if eventB1 or eventB2 is configured in the corresponding reportConfig:
5> consider aserving cell, if any, on the associated E-UTRA frequency as neighbour cell;
4> else

5> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell is not included in the blackCellsToAddModListEUTRAN defined within the
VarMeasConfig for this measld;

2> elseif the corresponding reportConfig includes a reportType set to reportCGil:

3> consider the cell detected on the associated measObject which has a physical cell identity matching the
value of the cellForWhichToReportCGI included in the corresponding reportConfig within the
VarMeasConfig to be applicable;

2> elseif the corresponding reportConfig includes areportType set to reportSFTD:
3> if the corresponding measObject concerns NR:
4> if the reportS-FTD-Meas s set to true:
5> consider the NR PSCell to be applicable;
4> elseif the reportSFTD-NeighMeas is included:
5> if cellsForWhichToReportSFTD is configured in the corresponding reportConfig:

6> consider any NR neighbouring cell detected on the associated measObjectNR which has a
physical cell identity that isincluded in the cellsForWhichToReportSFTD to be applicable;

5> dse

6> consider up to 3 strongest NR neighbouring cells detected based on parametersin the
associated measObjectNR to be applicable when the concerned cells are not included in the
blackCellsToAddModList defined within the VarMeasConfig for this measld;

3> elseif the corresponding measObject concerns E-UTRA:
4> if the reportSFTD-Measiis set to true:
5> consider the E-UTRA PSCell to be applicable;

2> if thereportTypeis set to eventTriggered and if the entry condition applicable for this event, i.e. the event
corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled for one

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 100 ETSI TS 138 331 V15.13.0 (2021-04)

2>

2>

2>

2>

2>

or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for
this event within the VarMeasConfig, while the VarMeasReportList does not include a measurement
reporting entry for this measld (afirst cell triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measid;
3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measl d;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

elseif the reportTypeis set to eventTriggered and if the entry condition applicable for this event, i.e. the
event corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled
for one or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3
filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell
triggers the event):

3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

elseif the reportTypeis set to eventTriggered and if the leaving condition applicable for this event is fulfilled
for one or more of the cellsincluded in the cellsTriggeredList defined within the VarMeasReportList for this
measld for all measurements after layer 3 filtering taken during timeToTrigger defined within the
VarMeasConfig for this event:

3> remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> if reportOnLeave is set to true for the corresponding reporting configuration:
4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cellsTriggeredList defined within the VarMeasReportList for this measld is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measld;
4> stop the periodical reporting timer for thismeasld, if running;

if reportTypeis set to periodical and if a (first) measurement result is available:

3> include a measurement reporting entry within the VarMeasReportList for this measld;

3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> if the reportAmount exceeds 1:

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the NR SpCell;

3> else(i.e. the reportAmount is equal to 1):

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the NR SpCell and for the strongest cell among the applicable céells;

upon expiry of the periodical reporting timer for this measld:
3> initiate the measurement reporting procedure, as specified in 5.5.5.
if the corresponding reportConfig includes areportTypeis set to reportS-TD:

3> if the corresponding measObject concerns NR:
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4> if the drx-SFTD-NeighMeas is included:
5> if the quantity to be reported becomes available for each requested pair of PCell and NR cell:
6> stop timer T322;
6> initiate the measurement reporting procedure, as specified in 5.5.5;
4> else

5> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity
to be reported becomes available for each requested pair of PCell and NR cell or the maximal
measurement reporting delay as specified in TS 38.133 [14];

3> elseif the corresponding measObject concerns E-UTRA:

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the pair of PCell and E-UTRA PSCell or the maximal measurement
reporting delay as specified in TS 38.133 [14];

2> if reportTypeis set to reportCGl:
3> if the UE acquired the SIB1 or Systeml nformationBlockTypel for the requested cell; or
3> if the UE detects that the requested NR cell is not transmitting SIB1 (see TS 38.213 [13], clause 13):
4> stop timer T321;
4> include a measurement reporting entry within the VarMeasReportList for this measld;
4> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;
4> initiate the measurement reporting procedure, as specified in 5.5.5;
2> upon the expiry of T321 for this measld:
3> include a measurement reporting entry within the VarMeasReportList for this measid;
3> set the number OfReportsSent defined within the VarMeasReportList for this measld to O;
3> initiate the measurement reporting procedure, as specified in 5.5.5.
2> upon the expiry of T322 for this measld:

3> initiate the measurement reporting procedure, as specified in 5.5.5;

5.54.2 Event Al (Serving becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, isfulfilled;

1> for this measurement, consider the NR serving cell corresponding to the associated measObjectNR associated
with this event.

Inequality A1-1 (Entering condition)

Ms—Hys> Thresh

Inequality A1-2 (Leaving condition)

Ms + Hys < Thresh

The variablesin the formula are defined as follows:

Msisthe measurement result of the serving cell, not taking into account any offsets.
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Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh isthe threshold parameter for this event (i.e. al-Threshold as defined within reportConfigNR for this event).
Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ and RS-SINR.

Hysisexpressed in dB.

Thresh is expressed in the same unit as Ms.

5543 Event A2 (Serving becomes worse than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition A2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled;
1> for this measurement, consider the serving cell indicated by the measObjectNR associated to this event.
Inequality A2-1 (Entering condition)
Ms + Hys < Thresh
Inequality A2-2 (Leaving condition)
Ms—Hys > Thresh
The variablesin the formula are defined as follows:
Msisthe measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigNR for this event).
Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hysis expressed in dB.
Thresh is expressed in the same unit as Ms.

5.54.4 Event A3 (Neighbour becomes offset better than SpCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, isfulfilled;
1> use the SpCell for Mp, Ofp and Ocp.

NOTE  Thecdll(s) that triggers the event has reference signals indicated in the measObjectNR associated to this
event which may be different from the NR SpCell measObjectNR.

Inequality A3-1 (Entering condition)

Mn + Ofn + Ocn —Hys > Mp + Ofp + Ocp + Off
Inequality A3-2 (Leaving condition)

Mn + Ofn + Ocn + Hys< Mp + Ofp + Ocp + Off
The variables in the formula are defined as follows:

Mn is the measurement result of the neighbouring cell, not taking into account any offsets.
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Ofn isthe measurement object specific offset of the reference signal of the neighbour cell (i.e. offsetMO as defined
within measObjectNR corresponding to the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectNR
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Mp is the measurement result of the SpCell, not taking into account any offsets.

Ofp is the measurement object specific offset of the SpCell (i.e. offsetMO as defined within measObjectNR
corresponding to the SpCell).

Ocp isthe cell specific offset of the SpCell (i.e. celllndividual Offset as defined within measObjectNR corresponding
to the SpCell), and is set to zero if not configured for the SpCell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off isthe offset parameter for this event (i.e. a3-Offset as defined within reportConfigNR for this event).

Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.

Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in dB.

5545 Event A4 (Neighbour becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled.
Inequality A4-1 (Entering condition)
Mn + Ofn + Ocn —Hys> Thresh
Inequality A4-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh
The variablesin the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the neighbour cell (i.e. offsetMO as defined within measObjectNR
corresponding to the neighbour cell).

Ocn isthe measurement object specific offset of the neighbour cell (i.e. celllndividual Offset as defined within
measObjectNR corresponding to the neighbour cell), and set to zero if not configured for the neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh isthe threshold parameter for this event (i.e. ad-Threshold as defined within reportConfigNR for this event).
Mn isexpressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.

5.5.4.6 Event A5 (SpCell becomes worse than threshold1 and neighbour becomes

better than threshold?2)
The UE shall:

1> consider the entering condition for this event to be satisfied when both condition A5-1 and condition A5-2, as
specified below, are fulfilled;
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1> consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at least
one of the two, as specified below, is fulfilled;
1> use the SpCell for Mp.

NOTE: The parameters of the reference signal(s) of the cell(s) that triggers the event are indicated in the
measObjectNR associated to the event which may be different from the measObjectNR of the NR SpCell.

Inequality A5-1 (Entering condition 1)

Mp + Hys< Threshl

Inequality A5-2 (Entering condition 2)

Mn + Ofn + Ocn —Hys> Thresh2

Inequality A5-3 (Leaving condition 1)

Mp — Hys > Threshl

Inequality A5-4 (Leaving condition 2)

Mn + Ofn + Ocn + Hys < Thresh2

The variablesin the formula are defined as follows:
Mp is the measurement result of the NR SpCell, not taking into account any offsets.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the neighbour cell (i.e. offsetMO as defined within measObjectNR
corresponding to the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectNR
corresponding to the neighbour cell), and set to zero if not configured for the neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).

Threshl isthe threshold parameter for this event (i.e. a5-Thresholdl as defined within reportConfigNR for this
event).

Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within reportConfigNR for this
event).

Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.

Threshlis expressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Mn.

5.5.4.7 Event A6 (Neighbour becomes offset better than SCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled;

1> for this measurement, consider the (secondary) cell corresponding to the measObjectNR associated to this event
to be the serving cell.

NOTE: Thereference signal(s) of the neighbour(s) and the reference signal(s) of the SCell are both indicated in
the associated measObjectNR.

Inequality A6-1 (Entering condition)
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Mn + Ocn —Hys> Ms+ Ocs + Off
Inequality A6-2 (Leaving condition)
Mn + Ocn + Hys< Ms+ Ocs + Off
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within the associated
measObjectNR), and set to zero if not configured for the neighbour cell.

Msis the measurement result of the serving cell, not taking into account any offsets.

Ocsisthe cell specific offset of the serving cell (i.e. celllndividual Offset as defined within the associated
measObjectNR), and is set to zero if not configured for the serving cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off isthe offset parameter for this event (i.e. a6-Offset as defined within reportConfigNR for this event).

Mn, Msare expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.

Ocn, Ocs, Hys, Off are expressed in dB.

5.5.4.8 Event B1 (Inter RAT neighbour becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition B1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition B1-2, as specified below, is fulfilled.
Inequality B1-1 (Entering condition)
Mn + Ofn + Ocn —Hys> Thresh
Inequality B1-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh
The variables in the formula are defined as follows:
Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the frequency of the inter-RAT neighbour cell (i.e. eutra-Q-
OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the neighbour inter-
RAT cell).

Ocn isthe cell specific offset of the inter-RAT neighbour cell (i.e. celllndividual Offset as defined within the
measObjectEUTRA corresponding to the neighbour inter-RAT cell), and set to zero if not configured for the
neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Thresh isthe threshold parameter for this event (i.e. b1-ThresholdEUTRA as defined within reportConfiglnter RAT
for this event).

Mn isexpressed in dBm or in dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.
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5.5.4.9 Event B2 (PCell becomes worse than thresholdl and inter RAT neighbour
becomes better than threshold2)

The UE shall:

1> consider the entering condition for this event to be satisfied when both condition B2-1 and condition B2-2, as
specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition B2-3 or condition B2-4, i.e. at |east
one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)

Mp + Hys < Threshl

Inequality B2-2 (Entering condition 2)

Mn + Ofn + Ocn — Hys > Thresh2

Inequality B2-3 (Leaving condition 1)

Mp — Hys> Threshl

Inequality B2-4 (Leaving condition 2)

Mn + Ofn + Ocn + Hys < Thresh2

The variables in the formula are defined as follows:
Mp is the measurement result of the PCell, not taking into account any offsets.
Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the frequency of the inter-RAT neighbour cell (i.e. eutra-Q-
OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the inter-RAT
neighbour cell).

Ocn isthe cell specific offset of the inter-RAT neighbour cell (i.e. celllndividual Offset as defined within the
measObjectEUTRA corresponding to the neighbour inter-RAT cell), and set to zero if not configured for the
neighbour cell.

Hys isthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiglnter RAT for this event).

Threshl isthe threshold parameter for this event (i.e. b2-Thresholdl as defined within reportConfiglnter RAT for
this event).

Thresh2 isthe threshold parameter for this event (i.e. b2-Threshold2EUTRA as defined within
reportConfiglnterRAT for this event).

Mp isexpressed in dBmin case of RSRP, or in dB in case of RSRQ and SINR.

Mn is expressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Ocn, Hys are expressed in dB.

Threshlis expressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Mn.
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5.5.5 Measurement reporting

5551 General

Ue

MeasurementReport

Figure 5.5.5.1-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this
procedure only after successful AS security activation.

For the measld for which the measurement reporting procedure was triggered, the UE shall set the measResults within
the MeasurementReport message as follows:

1> set the measld to the measurement identity that triggered the measurement reporting;
1> for each serving cell configured with servingCelIMO:
2> if the reportConfig associated with the measld that triggered the measurement reporting includes rsType:

3> if the serving cell measurements based on the rsType included in the reportConfig that triggered the
measurement report are available:

4> set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the
available SINR of the serving cell, derived based on the rsType included in the reportConfig that
triggered the measurement report;

2> else
3> if SSB based serving cell measurements are available:

4> set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the
available SINR of the serving cell, derived based on SSB;

3> elseif CSI-RS based serving cell measurements are available:

4> set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the
available SINR of the serving cell, derived based on CSI-RS;

1> set the servCellld within measResultServingMOList to include each NR serving cell that is configured with
servingCelIMO, if any;

1> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportQuantityRS-1ndexes and maxNrof RS- IndexesToReport:

2> for each serving cell configured with servingCelIMO, include beam measurement information according to
the associated reportConfig as described in 5.5.5.2;

1> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

2> for each measObjectld referenced in the measldList which is also referenced with servingCelIMO, other than
the measObjectld corresponding with the measld that triggered the measurement reporting:

3> if the measObjectNR indicated by the servingCellIMO includes the RS resource configuration
corresponding to the rsType indicated in the reportConfig:

4> set the measResultBestNeighCell within measResultServingMOList to include the physCellld and the
available measurement quantities based on the reportQuantityCell and rsType indicated in
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reportConfig of the non-serving cell corresponding to the concerned measObjectNR with the highest
measured RSRP if RSRP measurement results are available for cells corresponding to this
measObjectNR, otherwise with the highest measured RSRQ if RSRQ measurement results are
available for cells corresponding to this measObjectNR, otherwise with the highest measured SINR;

4> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportQuantityRS-1ndexes and maxNrofRS-1ndexesToReport:

5> for each best non-serving cell included in the measurement report:

6> include beam measurement information according to the associated reportConfig as described
in5.5.5.2;

1> if the reportConfig associated with the measld that triggered the measurement reporting is set to eventTriggered
and eventID is set to eventA3, or eventAd4, or eventAS5, or eventB1, or eventB2:

2> if the UE isin NE-DC and the measurement configuration that triggered this measurement report is
associated with the MCG:

3> set the measResultServFregLiStEUTRA-SCG to include an entry for each E-UTRA SCG serving
frequency with the following:

4> include carrierFreq of the E-UTRA serving frequency;

4> set the measResultServingCell to include the avail able measurement quantities that the UE is
configured to measure by the measurement configuration associated with the SCG;

4> if reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

5> set the measResultServFregLiStEUTRA-SCG to include within measResultBestNeighCell the
quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1> if reportConfig associated with the measld that triggered the measurement reporting is set to eventTriggered and
eventlD is set to eventA3, or eventA4, or eventAS:

2> if the UE isin NR-DC and the measurement configuration that triggered this measurement report is
associated with the MCG:

3> set the measResultServFregListNR-SCG to include for each NR SCG serving cell that is configured with
servingCelIMO, if any, the following:

4> if the reportConfig associated with the measld that triggered the measurement reporting includes
rsType:

5> if the serving cell measurements based on the rsType included in the reportConfig that triggered
the measurement report are available according to the measurement configuration associated with
the SCG:

6> set the measResultServingCell within measResultServiFregListNR-SCG to include RSRP,
RSRQ and the available SINR of the serving cell, derived based on the rsType included in the
reportConfig that triggered the measurement report;

4> else:

5> if SSB based serving cell measurements are available according to the measurement configuration
associated with the SCG:

6> set the measResultServingCell within measResultServFregListNR-SCG to include RSRP,
RSRQ and the available SINR of the serving cell, derived based on SSB;

5> elseif CSI-RS based serving cell measurements are available according to the measurement
configuration associated with the SCG:

6> set the measResultServingCell within measResultServiFregListNR-SCG to include RSRP,
RSRQ and the available SINR of the serving cell, derived based on CSI-RS;
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4> if results for the serving cell derived based on SSB are included:

5> include the ssbFrequency to the value indicated by ssbFrequency as included in the MeasObjectNR
of the serving cell;

4> if results for the serving cell derived based on CSI-RS are included:

5> include the refFreqCS-RSto the value indicated by refFreqCS-RS asincluded in the
MeasObjectNR of the serving cell;

4> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportQuantityRS-1ndexes and maxNrofRS-1ndexesToReport:

5> for each serving cell configured with servingCelIMO, include beam measurement information
according to the associated reportConfig as described in 5.5.5.2, where availahility is considered
according to the measurement configuration associated with the SCG;

4> if reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

5> if the measObjectNR indicated by the servingCelIMO includes the RS resource configuration
corresponding to the rsType indicated in the reportConfig:

6> set the measResultBestNeighCellListNR within measResultServFreqListNR-SCG to include one
entry with the physCellld and the available measurement quantities based on the
reportQuantityCell and rsType indicated in reportConfig of the non-serving cell corresponding
to the concerned measObjectNR with the highest measured RSRP if RSRP measurement
results are available for cells corresponding to this measObjectNR, otherwise with the highest
measured RSRQ if RSRQ measurement results are available for cells corresponding to this
measObjectNR, otherwise with the highest measured SINR, where availability is considered
according to the measurement configuration associated with the SCG;

7> if the reportConfig associated with the measld that triggered the measurement reporting
includes reportQuantityRS-1ndexes and maxNrofRS-IndexesToReport:

8> for each best non-serving cell included in the measurement report:

9> include beam measurement information according to the associated reportConfig as
described in 5.5.5.2, where availability is considered according to the measurement
configuration associated with the SCG;

1> if thereis at |east one applicable neighbouring cell to report:
2> if thereportTypeis set to eventTriggered or periodical:

3> set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance
with the following:

4> if the reportTypeis set to eventTriggered:

5> include the cellsincluded in the cellsTriggeredList as defined within the VarMeasReportList for
this measld;

4> else:

5> include the applicable cells for which the new measurement results became available since the last
periodical reporting or since the measurement was initiated or reset;

4> for each cell that isincluded in the measResultNeighCells, include the physCellld;
4> if the reportTypeis set to eventTriggered or periodical:

5> for each included cell, include the layer 3 filtered measured results in accordance with the
reportConfig for this measld, ordered as follows:

6> if the measObject associated with this measld concerns NR:
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7> if rsType in the associated reportConfig is set to ssh:

8> set resultsSSB-Cell within the measResult to include the SS/PBCH block based
quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in
decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best
cell isincluded first;

8> if reportQuantityRS-1ndexes and maxNrofRS-IndexesToReport are configured, include
beam measurement information as described in 5.5.5.2;

7> elseif rsTypein the associated reportConfig is set to csi-rs:

8> set resultsCI-RS-Cell within the measResult to include the CSI-RS based quantity(ies)
indicated in the reportQuantityCell within the concerned reportConfig, in decreasing
order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best cell is
included first;

8> if reportQuantityRS-1ndexes and maxNrofRS-IndexesToReport are configured, include
beam measurement information as described in 5.5.5.2;

6> if the measObject associated with this measld concerns E-UTRA:

7> set the measResult to include the quantity(ies) indicated in the reportQuantity within the
concerned reportConfiglnterRAT in decreasing order of the sorting quantity, determined as
specified in 5.5.5.3, i.e. the best cell isincluded first;

2> else
3> if the cell indicated by cellForWhichToReportCGl isan NR cell:
4> if plmn-IdentitylnfoList of the cgi-Info for the concerned cell has been obtained:

5> include the plmn-1dentityl nfoList including plmn-IdentityList, trackingAreaCode (if available),
ranac (if available), cellldentity and cellReservedFor OperatorUse for each entry of the plmn-
I dentitylnfoList;

5> include frequencyBandList if available;
4> elseif MIB indicatesthe SB1 is not broadcast:

5> include the noS B1 including the ssb-SubcarrierOffset and pdcch-ConfigS B1 obtained from MIB
of the concerned cell;

3> if the cell indicated by cellForWhichToReportCGl isan E-UTRA cell:
4> if al mandatory fields of the cgi-Info-EPC for the concerned cell have been obtained:

5> include in the cgi-Info-EPC the fields broadcasted in E-UTRA Systeml nformationBlockTypel
associated to EPC;

4> if the UE isE-UTRA/5GC capable and all mandatory fields of the cgi-1nfo-5GC for the concerned cell
have been obtained:

5> include in the cgi-Info-5GC the fields broadcasted in E-UTRA Systeml nformationBlockTypel
associated to 5GC;

4> if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGlI
in the associated measObject have been obtained:

5> include the fregBandindicator;
5> if the cell broadcasts the multiBandInfoList, include the multiBandlnfoList;
5> if the cell broadcasts the fregBandindicatorPriority, include the freqBandindicator Priority;

1> if the corresponding measObject concerns NR:
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2> if the reportSFTD-Meas is set to true within the corresponding reportConfigNR for this measl d:
3> set the measResultSFTD-NR in accordance with the following:

4> st sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower
layers,

4> if the reportRSRP is set to true;
5> set rsrp-Result to the RSRP of the NR PSCell derived based on SSB;
2> elseif the reportSFTD-NeighMeas is included within the corresponding reportConfigNR for this measld:

3> for each applicable cell which measurement results are available, include an entry in the
measResultCellListSFTD-NR and set the contents as follows:

4> set physCellld to the physical cell identity of the concered NR neighbour cell.

4> st sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower
layers,;

4> if the reportRSRP is set to true;
5> set rsrp-Result to the RSRP of the concerned cell derived based on SSB;
1> elseif the corresponding measObject concerns E-UTRA:
2> if the reportSFTD-Measis set to true within the corresponding reportConfiginter RAT for this measld:
3> set the measResultSFTD-EUTRA in accordance with the following:

4> set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower
layers;

4> if the reportRSRP is set to true;
5> set rsrpResult-EUTRA to the RSRP of the EUTRA PSCell;
1> increment the number OfReportsSent as defined within the VarMeasReportList for this measid by 1;
1> stop the periodical reporting timer, if running;

1> if the number OfReportsSent as defined within the VarMeasReportList for this measld is less than the
reportAmount as defined within the corresponding reportConfig for this measld:

2> gtart the periodical reporting timer with the value of reportinterval as defined within the corresponding
reportConfig for this measld;

1> else
2> if thereportTypeis set to periodical:
3> remove the entry within the VarMeasReportList for this measld;
3> remove this measld from the measldList within VarMeasConfig;
1> if the UEisin (NG)EN-DC:
2> if SRB3is configured:

3> submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the
procedure ends;

2> else

3> submit the MeasurementReport message via E-UTRA embedded in E-UTRA RRC message
ULInformationTransferMRDC as specified in TS 36.331 [10].
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1> elseif the UEisin NR-DC:
2> if the measurement configuration that triggered this measurement report is associated with the SCG:
3> if SRB3is configured:

4> submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the
procedure ends,

3> dse

4> submit the MeasurementReport message via SRB1 embedded in NR RRC message
ULInformationTransferMRDC as specified in 5.7.2a.3;

2> else

3> submit the MeasurementReport message via SRB1 to lower layers for transmission, upon which the
procedure ends;

1> ese

2> submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends.

5.5.5.2 Reporting of beam measurement information
For beam measurement information to be included in a measurement report the UE shall:
1> if reportTypeis set to eventTriggered:

2> consider the trigger quantity as the sorting quantity if available, otherwise RSRP as sorting quantity if
available, otherwise RSRQ as sorting quantity if available, otherwise SINR as sorting quantity;

1> if reportTypeis set to periodical:
2> if asingle reporting quantity is set to true in reportQuantityRS-Indexes;
3> consider the configured single quantity as the sorting quantity;
2> else:
3> if rerpissettotrue;
4> consider RSRP as the sorting quantity;
3> dse
4> consider RSRQ as the sorting quantity;

1> set rsIndexResults to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes or CSI-RSindexesin
order of decreasing sorting quantity as follows:

2> if the measurement information to be included is based on SS/PBCH block:

3> include within resultsSSB-Indexes the index associated to the best beam for that SS/PBCH block sorting
quantity and if absThreshSS-BlocksConsolidation isincluded in the VarMeasConfig for the measObject
associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is
above absThreshSS-BlocksConsolidation;

3> if includeBeamMeasurements is configured, include the SS/PBCH based measurement results for the
guantities in reportQuantityRS-Indexes set to true for each SS/PBCH block index;

2> elseif the beam measurement information to be included is based on CSI-RS:

3> include within resultsCS -RS-Indexes the index associated to the best beam for that CSI-RS sorting
quantity and, if absThreshCS-RS-Consolidation is included in the VarMeasConfig for the measObject
associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is
above absThreshCS-RS-Consolidation;

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 113 ETSI TS 138 331 V15.13.0 (2021-04)

3> if includeBeamMeasurements is configured, include the CSI-RS based measurement results for the
guantities in reportQuantityRS-Indexes set to true for each CSI-RS index.

5.5.5.3 Sorting of cell measurement results

The UE shall determine the sorting quantity according to parameters of the reportConfig associated with the measld that
triggered the reporting:

1> if thereportTypeis set to eventTriggered:

2> for an NR cell, consider the quantity used in the aN-Threshold (for eventAl, eventA2 and eventA4) or in the
ab-Threshold2 (for eventA5) or in the aN-Offset (for eventA3 and eventA6) as the sorting quantity;

2> for an E-UTRA cell, consider the quantity used in the bN-ThresholdEUTRA as the sorting quantity;
1> if the reportTypeis set to periodical:

2> determine the sorting quantity according to reportQuantityCell for an NR cell, and according to
reportQuantity for an E-UTRA cell, as below:

3> if asingle quantity is set to true:
4> consider this quantity as the sorting quantity;
3> else
4> if rarpissettotrue;
5> consider RSRP as the sorting quantity;
4> dse:

5> consider RSRQ as the sorting quantity.
55.6 Location measurement indication

556.1 General
[ug]

LocationMeasurementindication

Figure 5.5.5.1-1: Location measurement indication

The purpose of this procedureis to indicate to the network that the UE is going to start/stop location related
measurements (eutra-RSTD) which require measurement gaps or start/stop subframe and slot timing detection towards
E-UTRA (eutra-FineTimingDetection) which requires measurement gaps. UE shall initiate this procedure only after
successful AS security activation.

NOTE: Itisanetwork decision to configure the measurement gap.

5.5.6.2 Initiation
The UE shall:
1> if and only if upper layersindicate to start performing location measurements or start subframe and slot timing

detection towards E-UTRA, and the UE requires measurement gaps for these operations while measurement
gaps are either not configured or not sufficient:
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2> initiate the procedure to indicate start;

NOTE 1. The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at
this point in time sufficient gaps are available, the UE does not initiate the procedure. Unlessit receivesa
new indication from upper layers, the UE is only allowed to further repeat the procedure in the same
PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.

1> if and only if upper layersindicate to stop performing location measurements or stop subframe and slot timing
detection towards E-UTRA:

2> initiate the procedure to indicate stop.

NOTE 2: The UE may initiate the procedure to indicate stop even if it did not previoudly initiate the procedure to
indicate start.

5.5.6.3 Actions related to transmission of LocationMeasurementindication message
The UE shall set the contents of LocationMeasurementl ndication message as follows:
1> if the procedure isinitiated to indicate start of location related measurements:
2> if the procedure isinitiated for RSTD measurements towards E-UTRA:

3> set the measurementindication to the eutra-RSTD according to the information received from upper
layers,;

1> elseif the procedureisinitiated to indicate stop of location related measurements:
2> set the measurementindication to the value release;

1> if the procedure isinitiated to indicate start of subframe and slot timing detection towards E-UTRA:
2> set the measurementlndication to the value eutra-FineTimingDetection;

1> elseif the procedure isinitiated to indicate stop of subframe and slot timing detection towards E-UTRA:
2> set the measurementindication to the value release;

1> submit the LocationMeasurementl ndication message to lower layers for transmission, upon which the procedure
ends.

5.6 UE capalbilities

5.6.1 UE capability transfer

56.1.1 General

This clause describes how the UE compiles and transfers its UE capability information upon receiving a
UECapabilityEnquiry from the network.

IE_EI Network

UECapabilityEnquiry

UECapabilityl nformation >

Figure 5.6.1.1-1: UE capability transfer
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5.6.1.2 Initiation

The network initiates the procedure to a UE in RRC_CONNECTED when it needs (additional) UE radio access
capability information. The network should retrieve UE capabilities only after AS security activation. Network does not
forward UE capabilities that were retrieved before AS security activation to the CN.

5.6.1.3 Reception of the UECapabilityEnquiry by the UE
The UE shall set the contents of UECapabilityl nformation message as follows:
1> if the ue-CapabilityRAT-ReguestList contains a UE-CapabilityRAT-Request with rat-Type set to nr:

2> include in the ue-CapabilityRAT-ContainerList a UE-CapabilityRAT-Container of the type UE-NR-
Capability and with the rat-Type set to nr;

2> include the supportedBandCombinationList, featureSets and featureSetCombinations as specified in clause
5.6.1.4;

1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra-nr:
2> if the UE supports (NG)EN-DC or NE-DC:

3> include in the ue-CapabilityRAT-ContainerList a UE-CapabilityRAT-Container of the type UE-MRDC-
Capability and with the rat-Type set to eutra-nr;

3> include the supportedBandCombinationList and featureSetCombinations as specified in clause 5.6.1.4;
1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra:
2> if the UE supports E-UTRA:

3> include in the ue-CapabilityRAT-ContainerList a ue-CapabilityRAT-Container of the type UE-EUTRA-
Capability and with the rat-Type set to eutra as specified in TS 36.331 [10], clause 5.6.3.3, according to
the capabilityRequestFilter, if received;

1> submit the UECapabilityl nformation message to lower layers for transmission, upon which the procedure ends.

5.6.1.4 Setting band combinations, feature set combinations and feature sets
supported by the UE

The UE invokes the procedures in this clause if the NR or E-UTRA network requests UE capabilities for nr, eutra-nr or
eutra. This procedure isinvoked once per requested rat-Type (see clause 5.6.1.3 for capability enquiry by the NR
network; see TS 36.331 [10], clause 5.6.3.3 for capability enquiry by the E-UTRA network). The UE shall ensure that
the feature set |Ds are consistent across feature sets, feature set combinations and band combinationsin all three UE
capability containers that the network queries with the same fields with the same values, i.e. UE-
CapabilityRequestFilter NR, UE-CapabilityRequestFilter Common and fields in UECapabilityEnquiry message (i.e.
requestedrFreqBandsNR-MRDC, requestedCapabilityNR, eutra-nr-only flag, and requestedCapabilityCommon) as
defined in TS 36.331, where applicable.

NOTE 1: Capability enquiry without frequencyBandListFilter is not supported.

NOTE 2: In EN-DC, the gNB needs the capabilities for RAT types nr and eutra-nr and it uses the featureSetsin the
UE-NR-Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine
the NR UE capabilities for the supported MRDC band combinations. Similarly, the eNB needs the
capabilitiesfor RAT types eutra and eutra-nr and it uses the featureSetsEUTRA in the UE-EUTRA-
Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine the E-
UTRA UE capabilities for the supported MRDC band combinations. Hence, the IDs used in the
featureSets must match the IDs referred to in featureSetCombinations across al three containers. The
requirement on consistency implies that there are no undefined feature sets and feature set combinations.

NOTE 3: If the UE cannot include all feature sets and feature set combinations due to message size or list size
congtraints, it is up to UE implementation which feature sets and feature set combinations it prioritizes.

The UE shall:
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1> compile alist of "candidate band combinations' according to the filter criteriain
capabilityRequestFilter Common (if included), only consisting of bands included in frequencyBandListFilter, and
prioritized in the order of frequencyBandListFilter (i.e. first include band combinations containing the first-listed
band, then include remaining band combinations containing the second-listed band, and so on), where for each
band in the band combination, the parameters of the band do not exceed maxBandwidthRequestedDL,
maxBandwi dthRequestedUL, maxCarriersRequestedDL, maxCarriersRequestedUL, ca-BandwidthClassDL-
EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;

1> for each band combination included in the list of "candidate band combinations':
2> if the network (E-UTRA) included the eutra-nr-only field, or
2> if the requested rat-Typeis eutra:
3> remove the NR-only band combination from the list of "candidate band combinations’;

NOTE 4: The (E-UTRA) network may request capabilities for nr but indicate with the eutra-nr-only flag that the
UE shall not include any NR band combinations in the UE-NR-Capability. In this case the procedural text
above removes all NR-only band combinations from the candidate list and thereby also avoids inclusion
of corresponding feature set combinations and feature sets below.

2> if it isregarded as a fallback band combination with the same capabilities of another band combination
included in the list of "candidate band combinations’, and

2> if thisfallback band combination is generated by releasing at least one SCell or uplink configuration of SCell
according to TS 38.306 [26]:

3> remove the band combination from the list of "candidate band combinations";

NOTE 5: Evenif the network reguests (only) capabilities for nr, it may include E-UTRA band numbersin the
frequencyBandListFilter to ensure that the UE includes all necessary feature sets needed for subsequently
requested eutra-nr capabilities. At this point of the procedure the list of "candidate band combinations’
contains all NR- and/or E-UTRA-NR band combinations that match the filter (frequencyBandListFilter)
provided by the NW and that match the eutra-nr-only flag (if RAT-Type nr is requested by E-UTRA). In
the following, this candidate list is used to derive the band combinations, feature set combinations and
feature sets to be reported in the requested capability container.

1> if the requested rat-Typeisnr:

2> include into supportedBandCombinationList as many NR-only band combinations as possible from the list of
"candidate band combinations”, starting from the first entry;

3> if srs-SwitchingTimeRequest is received:
4> if SRS carrier switching is supported;
5> include srs-SwitchingTimesListNR for each band combination;
4> set srs-SwitchingTimeReguested to true;

2> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList according to the previous;

2> compile alist of "candidate feature set combinations' referenced from the list of "candidate band
combinations' excluding entries (rowsin feature set combinations) for fallback band combinations with same
or lower capabilities;

NOTE 6: Thislist of "candidate feature set combinations" contains the feature set combinations used for NR-only
aswell as E-UTRA-NR band combinations. It is used to derive alist of NR feature sets referred to from
the feature set combinations in the UE-NR-Capability and from the feature set combinationsin a UE-
MRDC-Capability container.

2> include into featureSets the feature sets referenced from the " candidate feature set combinations' excluding
entries (feature sets per CC) for fallback band combinations with same or lower capabilities and may exclude
the feature sets with the parameters that exceed any of maxBandwidthRequestedDL,
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maxBandwidthRequestedUL, maxCarriersRequestedDL or maxCarriersRequestedUL, whichever are
received,

1> elsg, if the requested rat-Type is eutra-nr:

2> include into supportedBandCombinationList and/or supportedBandCombinationListNEDC-Only as many E-
UTRA-NR band combinations as possible from the list of "candidate band combinations’, starting from the
first entry;

3> if srs-SwitchingTimeRequest is received:
4> if SRS carrier switching is supported;
5> include srs-SwitchingTimesListNR and srs-SwitchingTimesListEUTRA for each band combination;
4> set srs-SwitchingTimeRequested to true;

2> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList according to the previous,

1> else (if the requested rat-Type is eutra):

2> compile alist of "candidate feature set combinations' referenced from the list of "candidate band
combinations" excluding entries (rowsin feature set combinations) for fallback band combinations with same
or lower capabilities;

NOTE 7: Thislist of "candidate feature set combinations' contains the feature set combinations used for E-UTRA-
NR band combinations. It is used to derive alist of E-UTRA feature setsreferred to from the feature set
combinations in a UE-MRDC-Capability container.

2> include into featureSetsEUTRA (in the UE-EUTRA-Capability) the feature sets referenced from the
"candidate feature set combinations" excluding entries (feature sets per CC) for fallback band combinations
with same or lower capabilities and may exclude the feature sets with the parameters that exceed ca-
BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received,

1> include the received frequencyBandListFilter in the field appliedFreqBandListFilter of the requested UE
capability, except if the requested rat-Typeis nr and the network included the eutra-nr-only field;

1> if the network included ue-CapabilityEnquiryExt:

2> include the received ue-CapabilityEnquiryExt in the field receivedFilters;

5.6.1.5 Void

5.7 Other

57.1 DL information transfer

57.1.1 General
Network

< DLInformationTransfer

Figure 5.7.1.1-1: DL information transfer

The purpose of this procedureisto transfer NAS dedicated information from NG-RAN to aUE in
RRC_CONNECTED.
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57.1.2 Initiation

The network initiates the DL information transfer procedure whenever there is a need to transfer NAS dedicated
information. The network initiates the DL information transfer procedure by sending the DLInformationTransfer

message.

5.7.1.3 Reception of the DLInformationTransfer by the UE
Upon receiving DLInformationTransfer message, the UE shall:
1> if dedicatedNAS-Message isincluded:

2> forward dedicatedNAS-Message to upper layers.
5.7.2 UL information transfer

5721 General
[ue]

ULInformationTransfer

Figure 5.7.2.1-1: UL information transfer

The purpose of this procedureisto transfer NAS dedicated information from the UE to the network.

57.2.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever thereis a need to transfer NAS
dedicated information. The UE initiates the UL information transfer procedure by sending the UL InformationTransfer

message.
5.7.2.3 Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:
1> if the upper layer provides NAS PDU:
2> set the dedicatedNAS-Message to include the information received from upper layers

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends.

5.7.2.4 Failure to deliver ULInformationTransfer message
The UE shall:

1> if AS security is not started and radio link failure occurs before the successful delivery of
ULInformationTransfer messages has been confirmed by lower layers; or

1> if PDCP re-establishment or release/addition (e.g due to key refresh upon PCell or PSCell change, or RRC
connection re-establishment) occurs on an SRB on which ULInformationTransfer messages were submitted for
transmission but successful delivery of these messages was not confirmed by lower layers:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULInformationTransfer messages.
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5.7.2a UL information transfer for MR-DC

5.7.2a.1 General
[ve]

ULInformationTransferMRDC

Figure 5.7.2a.1-1: UL information transfer MR-DC

The purpose of this procedureis to transfer MR-DC dedicated information from the UE to the network e.g. the NR or E-
UTRA RRC MeasurementReport and Failurel nformation message.
5.7.2a.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer for MR-DC procedure whenever there is a need to
transfer MR-DC dedicated information. |.e. the procedure is not used during an RRC connection reconfiguration
involving NR or E-UTRA connection reconfiguration, in which case the MR DC information is piggybacked to the
RRCReconfigurationCompl ete message.
5.7.2a.3 Actions related to transmission of ULInformationTransferMRDC message
The UE shall set the contents of the ULInformationTransferMRDC message as follows:

1> if thereisaneed to transfer MR-DC dedicated information related to NR:

2> set the ul-DCCH-MessageNR to include the NR MR-DC dedicated information to be transferred (e.g., NR
RRC MeasurementReport and Failurel nformation message);

1> elseif thereis aneed to tranfer MR-DC dedicated information related to E-UTRA:

2> set the ul-DCCH-MessageEUTRA to include the E-UTRA MR-DC dedicated information to be transferred
(e.g., E-UTRA RRC MeasurementReport);

1> submit the ULInformationTransferMRDC message to lower layers for transmission, upon which the procedure
ends;

5.7.3 SCG failure information

5731 General

IE_E' Network

RRC reconfiguration

<

SCGFailurel nformation

Figure 5.7.3.1-1: SCG failure information
The purpose of this procedure isto inform E-UTRAN or NR MN about an SCG failure the UE has experienced i.e.

SCG radio link failure, failure of SCG reconfiguration with sync, SCG configuration failure for RRC message on SRB3
and SCG integrity check failure.
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5.7.3.2 Initiation

A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the
following conditionsis met:

1> upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;
1> upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;
1> upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;
1> upon integrity check failure indication from SCG lower layers concerning SRB3.
Upon initiating the procedure, the UE shall:
1> suspend SCG transmission for all SRBs and DRBS;
1> reset SCG MAC,;
1> stop T304 for the SCG, if running;
1> if the UE isin (NG)EN-DC:

2> initiate transmission of the SCGFailurel nformationNR message as specified in TS 36.331 [10], clause
5.6.13a

1> else:

2> initiate transmission of the SCGFailurel nformation message in accordance with 5.7.3.5.

5.7.3.3 Failure type determination for (NG)EN-DC
The UE shall set the SCG failure type as follows:
1> if the UE initiates transmission of the SCGFailurel nformationNR message due to T310 expiry:
2> set the failureType as t310-Expiry;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message to provide reconfiguration with
sync failure information for an SCG:

2> set the failureType as synchReconfigFailure-SCG;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message to provide random access
problem indication from SCG MAC:

2> set the failureType as randomA ccessProblem;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message to provide indication from SCG
RL C that the maximum number of retransmissions has been reached:

2> set the failureType as rlc-MaxNumRetx;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message due to SRB3 integrity check
failure:

2> set the failureType as srb3-IntegrityFailure;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message due to Reconfiguration failure of
NR RRC reconfiguration message:

2> set the failureType as scg-reconfigFailure.

5.7.3.4 Setting the contents of MeasResultSCG-Failure

The UE shall set the contents of the MeasResultSCG-Failure as follows:
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1> for each MeasObjectNR configured on NR SCG for which a measld is configured and measurement results are
available:
2> include an entry in measResultPerMOLi t;
2> if there isameasld configured with the MeasObjectNR and a reportConfig which has rsType set to ssh:
3> set ssbFrequency to the value indicated by ssbFrequency as included in the MeasObjectNR;
2> if there isameasld configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:

3> set refFreqCS-RSto the value indicated by refFreqCS-RS asincluded in the associated measurement
object;

2> if aserving cell is associated with the MeasObjectNR:

3> set measResultServingCell to include the available quantities of the concerned cell and in accordance with
the performance requirementsin TS 38.133 [14];

2> set the measResultNeighCellList to include the best measured cells, ordered such that the best cell islisted
first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as
follows;

3> ordering the cells with sorting as follows:

4> based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based
on CSI-RS;

4> using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ
measurement results are available, otherwise using SINR;

3> for each neighbour cell included:
4> include the optional fields that are available.

NOTE: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

5.7.3.5 Actions related to transmission of SCGFailurelnformation message
The UE shall set the contents of the SCGFailurel nformation message as follows:
1> if the UE initiates transmission of the SCGFailurelnformation message due to T310 expiry:
2> set the failureType as t310-Expiry;

1> elseif the UE initiates transmission of the SCGFailurel nformation message to provide reconfiguration with sync
failure information for an SCG:

2> set the failureType as synchReconfigFailure-SCG;

1> elseif the UE initiates transmission of the SCGFailurel nformation message to provide random access problem
indication from SCG MAC:

2> set the failureType as randomAccessProblem;

1> elseif the UE initiates transmission of the SCGFailurel nformation message to provide indication from SCG
RL C that the maximum number of retransmissions has been reached:

2> set the failureType as rlc-MaxNumRetx;
1> elseif the UE initiates transmission of the SCGFailurel nformation message due to SRB3 IP check failure:

2> set the failureType as srb3-IntegrityFailure;
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1> elseif the UE initiates transmission of the SCGFailurel nformation message due to Reconfiguration failure of NR
RRC reconfiguration message:
2> set the failureType as scg-reconfigFailure.
1> include and set MeasResultSCG-Failure in accordance with 5.7.3.4;

1> for each MeasObjectNR configured by a MeasConfig associated with the MCG, and for which measurement
results are available:

2> include an entry in measResultFregList;
2> if there isameasld configured with the MeasObjectNR and a reportConfig which has rsType set to ssh:

3> set ssbFrequency in measResultFregList to the value indicated by ssbFrequency asincluded in the
MeasObjectNR;

2> if there isameasld configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:

3> set refFreqC-RSin measResultFregList to the value indicated by refFreqCS-RSas included in the
associated measurement object;

2> if aserving cell is associated with the MeasObjectNR:

3> set measResultServingCell in measResultFreqList to include the available quantities of the concerned cell
and in accordance with the performance requirementsin TS 38.133 [14];

2> set the measResultNeighCellList in measResultFregList to include the best measured cells, ordered such that
the best cell islisted first, and based on measurements collected up to the moment the UE detected the
failure, and set its fields as follows;

3> ordering the cells with sorting as follows:

4> based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based
on CSI-RS;

4> using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ
measurement results are available, otherwise using SINR;

3> for each neighbour cell included:
4> include the optional fields that are available.

NOTE 1. The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

NOTE 2: Field measResultSCG-Failure is used to report available results for NR frequencies the UE is configured
to measure by SCG RRC signalling.

The UE shall submit the SCGFailurel nformation message to lower layers for transmission.
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5.7.3a EUTRA SCG failure information

5.7.3a.1 General

IE_E' Network

RRC reconfiguration

<
SCGFailurelnformationEUTRA N

Figure 5.7.3a.1-1: EUTRA SCG failure information

The purpose of this procedure isto inform NR MN about an SCG failure on E-UTRA SN the UE has experienced (e.g.
SCG radio link failure, SCG change failure), as specified in TS 36.331 [10] clause 5.6.13.2.

5.7.3a.2 Initiation

A UE initiates the procedure to report EUTRA SCG failures when EUTRA SCG transmission is not suspended and in
accordance with TS 36.331 [10] clause 5.6.13.2. Actions the UE shall perform upon initiating the procedure, other than
related to the transmission of the SCGFailurel nformationEUTRA message are specified in TS 36.331 [10] clause
5.6.13.2.

5.7.3a.3 Actions related to transmission of SCGFailurelnformationEUTRA message

The UE shall set the contents of the SCGFailurel nformationEUTRA message as follows:

1> include failureType within failureReportSCG-EUTRA and set it to indicate the SCG failure in accordance with
TS36.331[10] clause 5.6.13.4;

1> include and set measResultSCG-FailureMRDC in accordance with TS 36.331 [10] clause 5.6.13.5;

1> for each EUTRA frequency the UE is configured to measure by measConfig for which measurement results are
available:

2> set the measResultFregListMRDC to include the best measured cells, ordered such that the best cell islisted
first using RSRP to order if RSRP measurement results are available for cells on this frequency, otherwise
using RSRQ to order if RSRQ measurement results are available for cells on this frequency, otherwise using
SINR to order, and based on measurements collected up to the moment the UE detected the failure, and for
each cell that isincluded, include the optiona fields that are available;

NOTE: Field measResultSCG-FailureMRDC is used to report available results for E-UTRAN frequencies the UE
is configured to measure by E-UTRA RRC signalling.

The UE shall submit the SCGFailurel nformationEUTRA message to lower layers for transmission.
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574 UE Assistance Information

5.7.4.1 General

IE_E| Network

RRC reconfiguration

<

UEAssi stancel nformation

»

Figure 5.7.4.1-1: UE Assistance Information

The purpose of this procedure is to inform the network of the UE's delay budget report carrying desired
increment/decrement in the connected mode DRX cycle length, or overheating assistance information.

57.4.2 Initiation

A UE capable of providing delay budget report in RRC_CONNECTED may initiate the procedure in several cases,
including upon being configured to provide delay budget report and upon change of delay budget preference.

A UE capable of providing overheating assistance information in RRC_CONNECTED may initiate the procedure if it
was configured to do so, upon detecting internal overheating, or upon detecting that it is no longer experiencing an
overheating condition.

Upon initiating the procedure, the UE shall:
1> if configured to provide delay budget report:

2> if the UE did not transmit a UEAssi stancel nformation message with delayBudgetReport since it was
configured to provide delay budget report; or

2> if the current delay budget is different from the one indicated in the last transmission of the
UEAssi stancel nformation message including delayBudgetReport and timer T342 is not running:

3> start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.7.4.3 to provide a
delay budget report;

1> if configured to provide overheating assi stance information:
2> if the overhesating condition has been detected and T345 is not running; or

2> if the current overheating assistance information is different from the one indicated in the last transmission of
the UEAssi stancel nformation message including over heatingAssistance and timer T345 is not running:

3> start timer T345 with the timer value set to the overheatinglndicationProhibitTimer;

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.7.4.3 to provide
overheating assi stance information;

5.7.4.3 Actions related to transmission of UEAssistancelnformation message
The UE shall set the contents of the UEAssi stancel nformation message as follows:

1> if transmission of the UEAssi stancel nformation message is initiated to provide a delay budget report according
t05.7.4.2 or 5.3.5.3;

2> set delayBudgetReport to typel according to adesired value;
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1> if transmission of the UEAssistancel nformation message isinitiated to provide overheating assistance
information according to 5.7.4.2 or 5.3.5.3;
2> if the UE experiences internal overheating:
3> if the UE prefers to temporarily reduce the number of maximum secondary component carriers:
4> include reducedMaxCCs in the OverheatingAssistance | E;

4> set reducedCCsDL to the number of maximum SCells the UE prefersto be temporarily configured in
downlink;

4> et reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in
uplink;

3> if the UE prefersto temporarily reduce maximum aggregated bandwidth of FR1:
4> include reducedMaxBW-FR1 in the OverheatingAssistance | E;

4> st reducedBW-FR1-DL to the maximum aggregated bandwidth the UE prefersto be temporarily
configured across all downlink carriers of FR1;

4> set reducedBW-FR1-UL to the maximum aggregated bandwidth the UE prefersto be temporarily
configured across all uplink carriers of FR1,;

3> if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2:
4> include reducedMaxBW-FR2 in the OverheatingAssistance IE;

4> set reducedBW-FR2-DL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all downlink carriers of FR2;

4> st reducedBW-FR2-UL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all uplink carriers of FR2;

3> if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell
operating on FR1:

4> include reducedMaxMIMO-LayersFR1 in the OverheatingAssistance | E;

4> st reducedMIMO-LayersFR1-DL to the number of maximum MIMO layers of each serving cell
operating on FR1 the UE prefers to be temporarily configured in downlink;

4> set reducedMIMO-LayersFR1-UL to the number of maximum MIMO layers of each serving cell
operating on FR1 the UE prefers to be temporarily configured in uplink;

3> if the UE prefersto temporarily reduce the number of maximum MIMO layers of each serving cell
operating on FR2:

4> include reducedMaxMIMO-LayersFR2 in the OverheatingAssistance | E;

4> set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell
operating on FR2 the UE prefers to be temporarily configured in downlink;

4> set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell
operating on FR2 the UE prefers to be temporarily configured in uplink;

2> else (if the UE no longer experiences an overheating condition):

3> do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-
LayersFR1 and reducedMaxMIMO-LayersFR2 in OverheatingAssistance | E;

The UE shall submit the UEAssi stancel nformation message to lower layers for transmission.
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575 Failure information

5.75.1 General

Figure 5.7.5.1-1: Failure information

Failurel nformation

The purpose of this procedure is to inform the network about a failure detected by the UE.

5.75.2 Initiation

A UE initiates the procedure when there is a need inform the network about a failure detected by the UE. In particular,
the UE initiates the procedure when the following condition is met:

1> upon detecting failure for an RLC bearer, in accordance with 5.3.10.3;
Upon initiating the procedure, the UE shall:

1> initiate transmission of the Failurel nformation message as specified in 5.7.5.3;

5.7.5.3 Actions related to transmission of Failurelnformation message
The UE shall:
1> if initiated to provide RLC failure information, set FailurelnfoRLC-Bearer asfollows:
2> set logical Channel I dentity to the logical channel identity of the failing RLC bearer;
2> set cellGroupld to the cell group identity of the failing RLC bearer;
2> set the failureType asrlc-failure;
1> if used to inform the network about a failure for an MCG RLC bearer:
2> submit the Failurel nformation message to lower layers for transmission via SRB1;
1> eseif used to inform the network about a failure for an SCG RLC bearer:
2> if SRB3is configured;
3> submit the Failurel nformation message to lower layers for transmission via SRBS3;
2> elsg;
3> if the UE isin (NG)EN-DC:

4> submit the Failurel nfor mation message via E-UTRA embedded in E-UTRA RRC message
ULInformationTransferMRDC as specified in TS 36.331 [10].

3> elseif the UEisin NR-DC:

4> submit the Failurel nformation message via SRB1 embedded in NR RRC message
ULInformationTransferMRDC as specified in clause 5.7.2a.3.
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6 Protocol data units, formats and parameters (ASN.1)

6.1 General

6.1.1 Introduction

The contents of each RRC message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed
information about the fields specified in the message syntax. The syntax of the information elements that are defined as stand-alone abstract typesis further specified in a similar
manner in sub-clause 6.3.

Usage of the text "Network always configures the UE with avalue for thisfield" in the field description indicates that the network has to provide a value for the field in this or
in a previous message based on delta configuration (for an optional field with Need M). It does not imply a mandatory presence of the field.

6.1.2 Need codes and conditions for optional downlink fields

The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as OPTIONAL in the abstract notation (ASN.1), is specified by means
of comment text tags attached to the OPTIONAL statement in the abstract syntax. All comment text tags are available for use in the downlink direction only. The meaning of
each tag is specified in table 6.1.2-1.

If conditions are used, a conditional presence table is provided for the message or information element specifying the need of the field for each condition case. The table also
specifies whether UE maintains or releases the value in case the field is absent. The conditions clarify what the UE may expect regarding the setting of the message by the
network. Violation of conditionsis regarded asinvalid network behaviour, which the UE is not required to cope with. Hence the general error handling defined in 10.4 does not
apply in case afield is absent although it is mandatory according to the CondC or CondM condition.

For guidelines on the use of need codes and conditions, see Annex A.6 and A.7.
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Table 6.1.2-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation Meaning
Cond conditionTag Conditionally present
Presence of the field is specified in a tabular form following the ASN.1 segment.
CondC conditionTag Configuration condition
Presence of the field is conditional to other configuration settings.
CondM conditionTag Message condition
Presence of the field is conditional to other fields included in the message.
Need S Specified

Used for (configuration) fields, whose field description or procedure specifies the UE behavior performed upon receiving a
message with the field absent (and not if field description or procedure specifies the UE behavior when field is not configured).
Need M Maintain

Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE
maintains the current value.

Need N No action (one-shot configuration that is not maintained)

Used for (configuration) fields that are not stored and whose presence causes a one-time action by the UE. Upon receiving
message with the field absent, the UE takes no action.

Need R Release

Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE
releases the current value.

NOTE: Inthisversion of the specification, the condition tags CondC and CondM are not used.

Any field with Need M or Need N in system information shall be interpreted as Need R.

The need code used within a CondX definition only applies for the case (part of the condition) whereit is defined: A condition may have different need codes for different parts
of the condition. In particular, the CondX definition may contain the following "otherwise the field is absent” parts:

"Otherwise, the field is absent": Thefield is hot relevant or should not be configured when this part of the condition applies. In particular, the UE behaviour is not
defined when the field is configured via another part of the condition and is reconfigured to this part of the condition. A need codeis not provided when the transition
from another part of the condition to this part of the condition is not supported, when the field clearly is a one-shot or there is no difference whether UE maintains or
releases the value (e.g., in case the field is mandatory present according to the other part of the condition).

- "Otherwise, thefield is absent, Need R": Thefield isreleased if absent when this part of the condition applies. This handles UE behaviour in case the field is configured
viaanother part of the condition and this part of the condition applies (which means that network can assume UE releases the field if this part of the condition is valid).

- "Otherwise, the field is absent, Need M": The UE retainsthe field if it was already configured when this part of the condition applies. This means the network cannot
release the field , but UE retains the previoudly configured value.

Use of different Need codes in different parts of a condition should be avoided.

For downlink messages, the need codes, conditions and ASN.1 defaults specified for a particular (child) field only apply in case the (parent) field including the particular field is
present. Thus, if the parent is absent the UE shall not release the field unless the absence of the parent field implies that.
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For (parent) fields without need codesin downlink messages, if the parent field is absent, UE shall follow the need codes of the child fields. Thus, if parent field is absent, the
need code of each child field isfollowed (i.e. Need R child fields are released, Need M child fields are not modified and the actions for Need S child fields depend on the
specified conditions of each field). Examples of (parent) fields in downlink messages without need codes where this rule applies are:

- nonCriticalExtension fields at the end of a message using empty SEQUENCE extension mechanism,
- groups of non-critical extensions using double brackets (referred to as extension groups), and
- non-critical extensions at the end of a message or at the end of a structure, contained in aBIT STRING or OCTET STRING (referred to as parent extension fields).

The handling of need codes as specified in the previous isillustrated by means of an example, as shown in the following ASN.1.
- [ exanpl e/ ASNLSTART

RRCMessage- | Es :: = SEQUENCE {

fieldl I nformati onEl enent 1 OPTI ONAL, -- Need
field2 I nf or mati onEl enent 2 OPTI ONAL, - Need
nonCriti cal Ext ensi on RRCMessage- v1570- | Es OPTI ONAL

}

RRCMessage- 1570-1 Es :: = SEQUENCE {
field3 I nf or mat i onEl enent 3 OPTI ONAL, - Need
nonCriti cal Ext ensi on RRCMVessage- v1640- | Es OPTI ONAL

}

RRCMessage-v1640-1Es ::= SEQUENCE {
field4 I nf or mat i onEl enent 4 OPTI ONAL, - Need
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL

}

Informati onEl enentl ::= SEQUENCE {
fieldll I nformati onEl ement 11 OPTIONAL, -- Need M
fieldil2 I nf ormati onEl enent 12 OPTIONAL, -- Need R
[[
fieldl3 I nf or mat i onEl enent 13 OPTIONAL, -- Need R
fieldi4d I nf ormati onEl enent 14 OPTI ONAL -- Need M
11

}

Informati onElenent2 ::= SEQUENCE {
field21 I nfornmati onEl enent 11 OPTIONAL, -- Need M

}

- ASN1STOP

The handling of need codes as specified in the previous implies that:
- if fieldl in RRCMessage-1Es is absent, UE does not modify any child fields configured within field1 (regardless of their need codes);
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- if field2 in RRCMessage-1Es is absent, UE releases the field2 (and aso its child field field21);
- if field1 or field2 in RRCMessage-lEsis present, UE retains or releases their child fields according to the child field presence conditions;
- if fieldl in RRCMessage-1Es is present but the extension group containing field13 and field14 is absent, the UE releases field13 but does not modify field14;

- if nonCritical Extension defined by |E RRCMessage-v1570-1Es is absent, the UE does not modify field3 but releases field4;

6.1.3  General rules
Inthe ASN.1 of this specification, the first bit of a bit string refers to the leftmost bit, unless stated otherwise.

Upon reception of alist not using ToAddModList and ToReleaselist structure, the UE shall delete al entries of the list currently in the UE configuration before applying the
received list and shall consider each entry as newly created. This applies also to lists whose size is extended (i.e. with a second list structure in the ASN.1 comprising additional
entries). Thisimpliesthat Need M should not be used for fieldsin the entries of these lists; if used, UE will handle such fields equivalent to a Need R.

6.2 RRC messages

6.2.1 General message structure

- NR-RRC-Definitions
This ASN.1 segment is the start of the NR RRC PDU definitions.

- ASNLISTART
- TAG NR- RRC- DEFI NI TI ONS- START

NR- RRC- Def i ni ti ons DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

- TAG NR- RRC- DEFI NI TI ONS- STOP
- ASN1STOP

- BCCH-BCH-Message
The BCCH-BCH-Message classis the set of RRC messages that may be sent from the network to the UE viaBCH on the BCCH logical channel.

- ASNLSTART
- TAG BCCH BCH MESSAGE- START
BCCH BCH Message :: = SEQUENCE {
message BCCH BCH MessageType
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}

BCCH BCH MessageType :: = CHO CE {
m b M B,
messageCl assExt ensi on SEQUENCE {}

}

- - TAG BCCH- BCH- MESSAGE- STOP
-- ASNLISTOP

- BCCH-DL-SCH-Message

The BCCH-DL-SCH-Message classis the set of RRC messages that may be sent from the network to the UE via DL-SCH on the BCCH logical channel.

-- ASNLISTART
-- TAG BCCH- DL- SCH MESSAGE- START
BCCH- DL- SCH Message :: = SEQUENCE {
message BCCH- DL- SCH- MessageType
}
BCCH- DL- SCH MessageType :: = CHO CE {
cl CHO CE {
syst em nf ormati on System nf ormati on,
syst em nf ormati onBl ockTypel S| B1
b
messageCl assExt ensi on SEQUENCE {}

}

-- TAG BCCH- DL- SCH MESSAGE- STOP
-- ASNLISTOP

- DL-CCCH-Message

The DL-CCCH-Message class is the set of RRC messages that may be sent from the Network to the UE on the downlink CCCH logical channel.

-- ASNLISTART
-- TAG DL- CCCH MESSAGE- START
DL- CCCH Message :: = SEQUENCE {
message DL- CCCH MessageType
}
DL- CCCH MessageType :: = CHO CE {
cl CHO CE {
rrcRej ect RRCRej ect,
rrcSetup RRCSet up,
spare2 NULL,
sparel NULL
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b

messageCl assExt ensi on SEQUENCE {}

}

-- TAG DL- CCCH MESSAGE- STOP
-- ASNLISTOP

- DL-DCCH-Message

The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.

-- ASNLISTART
-- TAG DL- DCCH MESSAGE- START

DL- DCCH Message :: = SEQUENCE {

nmessage DL- DCCH MessageType
}
DL- DCCH MessageType :: = CHO CE {

cl CHO CE {

rrcReconfiguration
rrcResune

rrcRel ease

rrcReest abl i shrent
securit yModeComand
dl I nf or mati onTr ansfer
ueCapabi | i t yEnquiry
count er Check

mobi | i t yFr omNRCommand

RRCReconf i gur at i on,
RRCResune,

RRCRel ease,

RRCReest abl i shnent ,
Securit yModeComrand,
DLI nf or mat i onTr ansfer,
UECapabi | i t yEnqui ry,
Count er Check,

Mobi I'i t yFr onNRConmand,

spare7 NULL,
spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL

}s
messageCl assExt ensi on SEQUENCE {}
}

-- TAG DL- DCCH MESSAGE- STOP
-- ASNLISTOP

- PCCH-Message

The PCCH-Message classis the set of RRC messages that may be sent from the Network to the UE on the PCCH logical channel.

-- ASNLISTART
-- TAG PCCH PCH MESSAGE- START

PCCH Message :: =
nessage
}

SEQUENCE {
PCCH MessageType
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PCCH MessageType ::= CHO CE {
cl CHO CE {
pagi ng Pagi ng,
sparel NULL
b
messageC assExt ensi on SEQUENCE {}
}

-- TAG PCCH PCH MESSAGE- STOP
-- ASNLISTOP

- UL-CCCH-Message
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The UL-CCCH-Message class is the set of 48-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH logical channel.

-- ASNLSTART
-- TAG UL- CCCH MESSAGE- START

UL- CCCH Message :: = SEQUENCE {
message UL- CCCH MessageType
}
UL- CCCH MessageType :: = CHO CE {
cl CHO CE {
rrcSet upRequest RRCSet upRequest ,
rr cResuneRequest RRCResuneRequest ,
rr cReest abl i shment Request RRCReest abl i shnent Request ,
rrcSyst em nf oRequest RRCSyst eml nf oRequest
H
messageC assExt ensi on SEQUENCE {}

}

-- TAG UL- CCCH MESSAGE- STOP
-- ASNISTOP

- UL-CCCH1-Message

The UL-CCCH1-Message classis the set of 64-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.

-- ASNLSTART
-- TAG UL- CCCHL1- MESSAGE- START

UL- CCCHL- Message :: = SEQUENCE {
message UL- CCCHL- MessageType
}
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UL- CCCH1- MessageType ::= CHO CE {
cl CHO
rrcResuneRequest 1
spare3 NULL,
spare2 NULL,
sparel NULL
b

messageC assExt ensi on SEQUENCE {}
}

-- TAG UL- CCCH1- MESSAGE- STOP
-- ASNLISTCP

- UL-DCCH-Message

The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.

-- ASNLISTART
-- TAG UL- DCCH MESSAGE- START

UL- DCCH Message :: =

nmessage
}

UL- DCCH MessageType :: =
cl

CHO CE {
CHOl
measur ement Repor t
rrcReconfigurati onConpl ete
rrcSet upConpl et e
rr cReest abl i shment Conpl et e
rrcResumeConpl et e
securityModeConpl et e
securityModeFail ure
ul I nformati onTr ansf er
| ocati onMeasur enment | ndi cati on
ueCapabi litylnfornmation
count er CheckResponse
ueAssi st ancel nformati on
failurelnformation
ul I nf or mati onTr ansf er MRDC
scgFai | urel nformati on
scgFai | ur el nf or mati onEUTRA

b

messageC assExt ensi on

}

-- TAG UL- DCCH MESSAGE- STOP
-- ASNLSTCP

CE {
RRCResumeRequest 1,

SEQUENCE {
UL- DCCH MessageType

CE {

Measur ement Report,
RRCReconf i gur at i onConpl et e,
RRCSet upConpl et e,

RRCReest abl i shnent Conpl et e,
RRCResuneConpl et e,
SecurityModeConpl et e,
SecurityModeFai |l ure,

ULI nf or mati onTr ansfer,

Locat i onMeasur enent | ndi cati on,
UECapabi | i tyl nfornati on,
Count er CheckResponse,

UEAssi st ancel nf ornati on,

Fai | urel nformati on,

ULI nf or mat i onTr ansf er MRDC,
SCGFai | urel nfornation,
SCGFai | ur el nf or mat i onEUTRA

SEQUENCE {}
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6.2.2 Message definitions

- CounterCheck

The Counter Check message is used by the network to indicate the current COUNT M SB values associated to each DRB and to request the UE to compare these to its COUNT
MSB values and to report the comparison results to the network.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: Network to UE

CounterCheck message

-- ASNLISTART
- - TAG COUNTERCHECK- START

Count er Check :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
count er Check Count er Check- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
Count er Check-1Es :: = SEQUENCE {
dr b- Count MSB- | nf oLi st DRB- Count MSB- | nf oLi st ,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
DRB- Count MSB- I nfoLi st ::= SEQUENCE (S| ZE (1..maxDRB)) OF DRB- Count MSB- | nf o
DRB- Count MSB-1nfo ::= SEQUENCE {
drb-ldentity DRB- I dentity,
count MSB- Upl i nk | NTEGER( 0. . 33554431) ,
count MSB- Downl i nk | NTEGER( 0. . 33554431)
}

- - TAG COUNTERCHECK- STOP
-- ASNLISTCP
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CounterCheck-IEs field descriptions

drb-CountMSB-InfoList
Indicates the MSBs of the COUNT values of the DRBs.

DRB-CountMSB-Info field descriptions

countMSB-Downlink

Indicates the value of 25 MSBs from RX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.
countMSB-Uplink

Indicates the value of 25 MSBs from TX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

— CounterCheckResponse

The Counter CheckResponse message is used by the UE to respond to a Counter Check message.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

CounterCheckResponse message

-- ASNLISTART
- - TAG COUNTERCHECKRESPONSE- START
Count er CheckResponse :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
count er CheckResponse Count er CheckResponse- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
Count er CheckResponse-| Es :: = SEQUENCE {
dr b- Count | nf oLi st DRB- Count I nf oLi st ,
| ateNonCriti cal Ext ensi on OCTET STRI NG OPTIl ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
DRB- Count | nfoLi st ::= SEQUENCE (Sl ZE (0..maxDRB)) OF DRB- Count| nfo
DRB- Count I nfo :: = SEQUENCE {
drb-ldentity DRB- I dentity,
count - Upl i nk I NTEGER( 0. . 4294967295) ,
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count - Downl i nk | NTEGER( 0. . 4294967295)
}

- - TAG COUNTERCHECKRESPONSE- STOP
-- ASNLISTCP
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CounterCheckResponse-IEs field descriptions

drb-CountinfoList
Indicates the COUNT values of the DRBs.

DRB-Countinfo field descriptions

count-Downlink
Indicates the value of RX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

count-Uplink
Indicates the value of TX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

- DLInformationTransfer

The DLInformationTransfer message is used for the downlink transfer of NAS dedicated information.

Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, the network does not send this message until SRB2 is resumed.)

RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

DLInformationTransfer message

-- ASN1START
-- TAG DLI NFORVATI ONTRANSFER- START
DLI nformati onTransfer ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
dl I nformati onTr ansf er DLI nf or mat i onTr ansfer -1 Es,
critical Extensi onsFuture SEQUENCE {}
}
}
DLI nformationTransfer-1Es ::=  SEQUENCE {
dedi cat edNAS- Message Dedi cat edNAS- Message OPTI ONAL, -- Need N
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
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-- TAG DLI NFORMATI ONTRANSFER- STOP
-- ASNLISTOP

- Failurelnformation

The Failurel nformation message is used to inform the network about a failure detected by the UE.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH

Direction:; UE to network

Failurelnformation message

-- ASNLISTART
-- TAG FAI LUREI NFORVATI ON- START
Failurelnformation ::= SEQUENCE {
critical Extensions CHO CE {
failurelnformation Fai | urel nfornmati on-1 Es,
critical Extensi onsFuture SEQUENCE {}
}
}
Failurelnformation-1Es ::= SEQUENCE {
failurel nf oRLC- Bearer Fai | ur el nf oRLC- Bear er OPTIl ONAL,
| ateNonCriti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
Fai | urel nfoRLC- Bearer ::= SEQUENCE {
cel |l Goupld Cel | Groupl d,
| ogi cal Channel | dentity Logi cal Channel I dentity,
failureType ENUMERATED {rlc-failure, spare3, spare2, sparel}
}

- - TAG FAI LURElI NFORMATI ON- STCP
-- ASNLISTOP

- LocationMeasurementindication

ETSI TS 138 331 V15.13.0 (2021-04)

The LocationMeasurementIndication message is used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps.
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Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

LocationMeasurementindication message

-- ASNLISTART
-- TAG LOCATI ONMEASUREMENTI NDI CATI ON- START
Locat i onMeasurenent I ndication ::=  SEQUENCE {
critical Extensions CHO CE {
| ocati onMeasur enment | ndi cati on Locat i onMeasur enent | ndi cati on- | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
Locat i onMeasur enent I ndi cation-1Es ::= SEQUENCE {
measur enent | ndi cati on Set upRel ease {Locati onMeasur enent | nf o},
| ateNonCri ti cal Ext ension OCTET STRI NG
nonCriti cal Ext ensi on SEQUENCH{ }
}

-- TAG LOCATI ONMEASUREMENTI NDI CATI ON- STOP
-- ASNLISTOP

- MeasurementReport

The MeasurementReport message is used for the indication of measurement results.
Signalling radio bearer: SRB1, SRB3
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

MeasurementReport message

-- ASNLISTART

- - TAG MEASUREMENTREPORT- START

Measur enent Report ::= SEQUENCE {
critical Extensions CHO CE {
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measur ement Repor t

critical Extensi onsFuture

}

Measur ement Report-1Es ::=
nmeasResul ts

| ateNonCri ti cal Ext ensi on

nonCritical Ext ensi on

}

- - TAG MEASUREMENTREPORT- STOP

-- ASNLISTOP

— MIB

SEQUENCE {

The MIB includes the system information transmitted on BCH.

Signalling radio bearer: N/A
RLC-SAP. TM
Logical channel: BCCH

Direction: Network to UE

-- ASNLSTART
-- TAG M B- START

MB ::=
syst enfr anmeNunber
subCarri er Spaci ngConmon
ssh-Subcarrier O f set
dnr s- TypeA- Posi ti on
pdcch- Confi gSlI B1
cel | Barred
i ntraFreqgResel ection
spare

}

-- TAG M B- STOP
-- ASNLISTOP

140
Measur ement Report - | Es,
SEQUENCE {}
MeasResul ts,
OCTET STRI NG
SEQUENCE( }
MIB

SEQUENCE {

BIT STRING (SI ZE (6)),

ENUMERATED {scs15o0r 60, scs30or 120},
I NTEGER (0. .15),

ENUVERATED {pos2, pos3},

PDCCH- Conf i gSI B1,

ENUMERATED { barred, not Barred},
ENUMERATED { al | owed, not Al | owed},
BIT STRING (SI ZE (1))
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MIB field descriptions

cellBarred

Value barred means that the cell is barred, as defined in TS 38.304 [20].

dmrs-TypeA-Position

Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.2) and uplink (see TS 38.211 [16], clause 6.4.1.1.3).

intraFregReselection

Controls cell selection/reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304 [20].
pdcch-ConfigSIB1

Determines a common ControlResourceSet (CORESET), a common search space and necessary PDCCH parameters. If the field ssb-SubcarrierOffset indicates that SIB1 is
absent, the field pdcch-ConfigSIB1 indicates the frequency positions where the UE may find SS/PBCH block with SIB1 or the frequency range where the network does not
provide SS/PBCH block with SIB1 (see TS 38.213 [13], clause 13).

ssb-SubcarrierOffset

Corresponds to ksss (see TS 38.213 [13]), which is the frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See TS 38.211
[16], clause 7.4.3.1).

The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in TS 38.213 [13].

This field may indicate that this cell does not provide SIB1 and that there is hence no CORESET#0 configured in MIB (see TS 38.213 [13], clause 13). In this case, the field
pdcch-ConfigSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see TS 38.213 [13],
clause 13).

subCarrierSpacingCommon

Subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. If the UE acquires this MIB on an FR1 carrier frequency, the value scs150r60
corresponds to 15 kHz and the value scs300r120 corresponds to 30 kHz. If the UE acquires this MIB on an FR2 carrier frequency, the value scs150r60 corresponds to 60 kHz
and the value scs300r120 corresponds to 120 kHz.

systemFrameNumber

The 6 most significant bits (MSB) of the 10-bit System Frame Number (SFN). The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e.
outside the MIB encoding), as defined in clause 7.1 in TS 38.212 [17].

- MobilityFromNRCommand

The MobilityFromNRCommand message is used to command handover from NR to E-UTRA/EPC or E-UTRA/5GC.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

MobilityFromNRCommand message

-- ASNLISTART

-- TAG MOBI LI TYFROWRCOWWAND- START

Mobi I'i t yFr omNRCommand : : = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
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mobi | i t yFr omNRCommand
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Mobi I'i t yFr omNRConmand- | Es,

critical Extensi onsFuture SEQUENCE {}
}
}
Mobi I'i t yFronNRConmand-1Es ::=  SEQUENCE {
t ar get RAT- Type ENUVERATED { eutra, spare3, spare2, sparel, ...},
t ar get RAT- MessageCont ai ner OCTET STRI NG,
nas- Securi t yPar anfr om\R OCTET STRI NG OPTIl ONAL, -- Cond HO ToEPC
| ateNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCri ti cal Ext ensi on SEQUENCE {} OPTI ONAL

}

-- TAG MOBI LI TYFROVNRCOMMAND- STOP
-- ASNLISTOP

MobilityFromNRCommand-IEs field descriptions

nas-SecurityParamFromNR

[11].

This field is used to deliver the key synchronisation and Key freshness for the NR to LTE/EPC handovers and a part of the downlink NAS COUNT as specified in TS 33.501

targetRAT-MessageContainer

The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters
relevant for the target radio access technology. A complete message is included, as specified in the other standard. See NOTE 1

targetRAT-Type
Indicates the target RAT type.

NOTE 1. The correspondence between the value of the targetRAT-Type, the standard to apply, and the message contained within the targetRAT-MessageContainer is

shown in the table below:

targetRAT-Type Standard to apply

targetRAT-MessageContainer

eutra TS 36.331 [10] (clause 5.4.2) DL-DCCH-Message including the RRCConnectionReconfiguration
Conditional Presence Explanation
HO-ToEPC This field is mandatory present in case of inter system handover. Otherwise it is absent.

- Paging

The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: PCCH
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Direction: Network to UE

Paging message

-- ASNLISTART
-- TAG PAGQ NG START
Paging ::= SEQUENCE {
pagi ngRecor dLi st Pagi ngRecor dLi st OPTI ONAL, -- Need N
| ateNonCriti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL
}
Pagi ngRecordLi st ::= SEQUENCE ('Sl ZE(1.. maxNr of PageRec)) OF Pagi ngRecord
Pagi ngRecord :: = SEQUENCE {
ue-ldentity Pagi ngUE- | denti ty,
accessType ENUMERATED { non3GPP} OPTI ONAL, -- Need N
}
Pagi ngUE- I dentity ::= CHO CE {
ng-5G S- TvsI NG 5G S- TVSI

full'l-RNTI | - RNTI - Val ue,

}

-- TAG PAG NG STOP
-- ASNLISTOP

PagingRecord field descriptions

accessType
Indicates whether the Paging message is originated due to the PDU sessions from the non-3GPP access.

- RRCReestablishment

The RRCReestablishment message is used to re-establish SRB1.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE
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-- ASNLISTART
-- TAG RRCREESTABLI SHVENT- START

RRCReest abl i shnent :: =
rrc-Transactionldentifier
critical Extensions

rrcReest abl i shrment
critical Extensi onsFuture

}

RRCReest abl i shment-1Es ::=
next HopChai ni ngCount
| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

-- TAG RRCREESTABLI SHVENT- STOP
-- ASNLISTOP

RRCReestablishment message

SEQUENCE {
RRC- Transacti onl denti fier,
CHO CE {
RRCReest abl i shnent - | Es,
SEQUENCE {}

SEQUENCE {
Next HopChai ni ngCount ,
CCTET STRI NG
SEQUENCE {}

OPTI ONAL,
OPTI ONAL

- RRCReestablishmentComplete

The RRCReestablishmentComplete message is used to confirm the successful completion of an RRC connection re-establishment.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASNLISTART

RRCReestablishmentComplete message

-- TAG RRCREESTABL| SHVENTCOVPLETE- START

RRCReest abl i shnent Conpl ete :: =
rrc-Transactionldentifier
critical Extensions

rrcReest abl i shment Conpl et e

critical ExtensionsFuture

}

RRCReest abl i shnent Conpl ete-1Es ::

| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

SEQUENCE {
RRC- Tr ansact i onl denti fi er,
CHQO CE {
RRCReest abl i shnent Conpl et e- | Es,
SEQUENCE {}

SEQUENCE {

OCTET STRING
SEQUENCE {}

OPTI ONAL,
OPTI ONAL
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}

-- TAG RRCREESTABLI| SHVENTCOVPLETE- STOP
-- ASNLISTOP

- RRCReestablishmentRequest

The RRCReestablishmentRequest message is used to request the reestablishment of an RRC connection.

Signalling radio bearer: SRBO
RLC-SAP: TM
Logica channel: CCCH

Direction: UE to Network

-- ASNLISTART

RRCReestablishmentRequest message

-- TAG RRCREESTABL| SHVENTREQUEST- START

RRCReest abl i shnent Request :: =
rr cReest abl i shment Request
}

RRCReest abl i shnent Request -1 Es ::

ue-ldentity
reest abl i shnent Cause

spare

}

Reest abUE- I dentity ::=
c- RNTI
physCel | | d
short MAC |

}

Reest abl i shnent Cause :: =

SEQUENCE {
RRCReest abl i shnent Request - | Es

SEQUENCE {
Reest abUE- | dentity,
Reest abl i shnment Cause,
BIT STRING (SIZE (1))

SEQUENCE {
RNTI - Val ue,
PhysCel I 1 d,
Shor t MAC- |

ENUMERATED {reconfi gurationFail ure, handoverFailure, otherFailure,

- - TAG RRCREESTABLI SHVENTREQUEST- STOP

-- ASNLISTCP

sparel}

ETSI TS 138 331 V15.13.0 (2021-04)

ReestabUE-Identity field descriptions

physCellld

The Physical Cell Identity of the PCell the UE was connected to prior to the failure.
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RRCReestablishmentRequest-IEs field descriptions

reestablishmentCause

used by the UE.

Indicates the failure cause that triggered the re-establishment procedure. gNB is not expected to reject a RRCReestablishmentRequest due to unknown cause value being

ue-ldentity
UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.

- RRCReconfiguration

The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource

configuration (including RBs, MAC main configuration and physical channel configuration) and AS security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

RRCReconfiguration message

-- ASNLISTART
- - TAG RRCRECONFI GURATI ON- START
RRCReconfiguration ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
rrcReconfiguration RRCReconf i gur ati on- 1 Es,
critical ExtensionsFuture SEQUENCE {}
}
}
RRCReconfiguration-1Es ::= SEQUENCE {

radi oBear er Config
secondar yCel | G oup
measConfi g

| at eNonCri ti cal Ext ensi on
nonCri ti cal Ext ensi on

Radi oBear er Confi g

OCTET STRI NG ( CONTAI NI NG Cel | GroupConfi g)
MeasConfi g

OCTET STRI NG

RRCReconf i gur ati on-v1530- 1 Es

}

RRCReconfi guration-v1530-1Es ::=
mast er Cel | G oup
full Config
dedi cat edNAS- Messageli st
mast er KeyUpdat e
Mast er KeyChange
dedi cat edSI B1- Del i very

dedi cat edSyst enl nf or mati onDel i very

SEQUENCE {

OCTET STRI NG ( CONTAI NI NG Cel | Gr oupConfi g)
ENUVERATED {t r ue}

SEQUENCE (Sl ZE(1..naxDRB)) OF Dedi cat edNAS- Message
Mast er KeyUpdat e

OCTET STRI NG ( CONTAI NI NG SI B1)
OCTET STRI NG ( CONTAI NI NG Syst enl nf or mati on)
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ot her Confi g O her Config OPTI ONAL, -- Need M
nonCritical Ext ensi on RRCReconf i gur at i on-v1540-1 Es OPTI ONAL
}
RRCReconfi guration-v1540-1Es ::= SEQUENCE {
ot her Confi g- v1540 G her Confi g-v1540 OPTI ONAL, -- Need M
nonCritical Ext ension RRCReconf i gur ati on-v1560- | Es OPTI ONAL
}
RRCReconf i guration-v1560-1Es ::= SEQUENCE {
nr dc- Secondar yCel | G oupConfi g Set upRel ease { MRDC- SecondaryCel | GroupConfig } OPTI ONAL, -- Need M
radi oBear er Confi g2 OCTET STRI NG ( CONTAI NI NG Radi oBear er Confi g) OPTI ONAL, -- Need M
sk- Count er SK- Count er OPTI ONAL, -- Need N
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
MRDC- Secondar yCel | GroupConfig :: = SEQUENCE {
nr dc- Rel easeAndAdd ENUMERATED {t r ue} OPTIl ONAL, -- Need N
nr dc- Secondar yCel | G oup CHO CE {
nr - SCG OCTET STRING ( CONTAI NI NG RRCReconfi guration),
eut r a- SCG OCTET STRI NG
}
}
Mast er KeyUpdate :: = SEQUENCE {
keySet Changel ndi cat or BOOLEAN,
next HopChai ni ngCount Next HopChai ni ngCount ,
nas- Cont ai ner OCTET STRI NG OPTI ONAL, -- Cond securityNASC
}

- - TAG RRCRECONFI GURATI ON- STCP
-- ASNISTOP

ETSI
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RRCReconfiguration-IEs field descriptions

dedicatedNAS-MessageList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.
dedicatedSIB1-Delivery

This field is used to transfer SIB1 to the UE. The field has the same values as the corresponding configuration in servingCellConfigCommon.
dedicatedSysteminformationDelivery

This field is used to transfer SIB6, SIB7, SIB8 to the UE.

fullConfig

Indicates that the full configuration option is applicable for the RRCReconfiguration message for intra-system intra-RAT HO. For inter-RAT HO from E-UTRA to NR, fullConfig
indicates whether or not delta signalling of SDAP/PDCP from source RAT is applicable. This field is absent when the RRCReconfiguration message is transmitted on SRB3,
and in an RRCReconfiguration message contained in another RRCReconfiguration message (or RRCConnectionReconfiguration message, see TS 36.331 [10]) transmitted on
SRBL.

keySetChangelndicator

Indicates whether UE shall derive a new Kgne. If reconfigurationWithSync is included, value true indicates that a Kgne key is derived from a Kawr key taken into use through the
latest successful NAS SMC procedure, or N2 handover procedure with Kamr change, as described in TS 33.501 [11] for Kgns re-keying. Value false indicates that the new Kgns
key is obtained from the current Kgns key or from the NH as described in TS 33.501 [11].

masterCellGroup

Configuration of master cell group.

mrdc-ReleaseAndAdd

This field indicates that the current SCG configuration is released and a new SCG is added at the same time.

mrdc-SecondaryCellGroup

Includes an RRC message for SCG configuration in NR-DC or NE-DC.

For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC
message can only include fields secondaryCellGroup and measConfig.

For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the
specification, the E-UTRA RRC message can only include the field scg-Configuration.

nas-Container

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS
security after inter-system handover to NR. The content is defined in TS 24.501 [23].

nextHopChainingCount

Parameter NCC: See TS 33.501 [11]

otherConfig

Contains configuration related to other configurations.

radioBearerConfig

Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.
radioBearerConfig2

Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. This field can only be used if the UE supports NR-DC or NE-DC.

secondaryCellGroup

Configuration of secondary cell group ((NG)EN-DC or NR-DC). This field can only be present in an RRCReconfiguration message is transmitted on SRB3, and in an
RRCReconfiguration message contained in another RRCReconfiguration message (or RRCConnectionReconfiguration message, see TS 36.331 [10]) transmitted on SRB1.
sk-Counter

A counter used upon initial configuration of S-Kgne or S-Keng, as well as upon refresh of S-Kgne or S-Kene. This field is always included either upon initial configuration of an NR
SCG or upon configuration of the first RB with keyToUse set to secondary, whichever happens first. This field is absent if there is neither any NR SCG nor any RB with
keyToUse set to secondary.
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Conditional Presence Explanation

nonHO The field is absent in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.

securityNASC This field is mandatory present in case of inter system handover. Otherwise the field is optionally present, need N.

MasterKeyChange This field is mandatory present in case masterCellGroup includes ReconfigurationWithSync and RadioBearerConfig includes
SecurityConfig with SecurityAlgorithmConfig, indicating a change of the AS security algorithms associated to the master key.
If ReconfigurationWithSync is included for other cases, this field is optionally present, need N. Otherwise the field is absent.

FullConfig The field is mandatory present in case of inter-system handover from E-UTRA/EPC to NR. It is optionally present, Need N,
during reconfiguration with sync and also in first reconfiguration after reestablishment; or for intra-system handover from E-
UTRA/5GC to NR. It is absent otherwise.

- RRCReconfigurationComplete

The RRCReconfigurationCompl ete message is used to confirm the successful completion of an RRC connection reconfiguration.

Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASNLSTART
- - TAG RRCRECONFI GURATI ONCOVPLETE- START

RRCReconf i gurati onConpl ete ::=
rrc-Transactionldentifier
critical Extensions

rrcReconfigurati onConpl ete
critical Extensi onsFuture

}

RRCReconf i gurati onConpl ete-1Es ::=
| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

RRCReconf i gur at i onConpl et e-v1530-1Es ::
upl i nkTxDi rect Current Li st
nonCritical Extension

}

RRCReconf i gur at i onConpl et e-v1560-1Es ::
scg- Response
nr - SCG Response

RRCReconfigurationComplete message

SEQUENCE {
RRC- Tr ansacti onl denti fier,
CHO CE {
RRCReconf i gur at i onConpl et e- | Es,
SEQUENCE {}
SEQUENCE {
OCTET STRI NG OPTI ONAL,
RRCReconf i gur at i onConpl et e- v1530- | Es OPTI ONAL
SEQUENCE {
Upl i nkTxDi rect Current Li st OPTI ONAL,
RRCReconfi gur ati onConpl et e- v1560- | Es OPTI ONAL
SEQUENCE {
CHOI CE {

OCTET STRI NG ( CONTAI NI NG RRCReconfi gurati onConpl ete),
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eut r a- SCG Response
}

nonCritical Ext ensi on

OCTET STRI NG

SEQUENCE {}

- - TAG RRCRECONFI GURATI ONCOVPLETE- STOP

-- ASNLISTOP

ETSI TS 138 331 V15.13.0 (2021-04)

OPTI ONAL,
OPTI ONAL

RRCReconfigurationComplete-IEs field descriptions

scg-Response

In case of NR-DC (nr-SCG-Response), this field includes the RRCReconfigurationComplete message. In case of NE-DC (eutra-SCG-Response), this field includes the E-
UTRA RRCConnectionReconfigurationComplete message as specified in TS 36.331 [10].

uplinkTxDirectCurrentList

The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).

- RRCReject

The RRCReject message is used to reject an RRC connection establishment or an RRC connection resumption.

Signalling radio bearer: SRBO
RLC-SAP. TM
Logical channel: CCCH

Direction: Network to UE

-- ASNLSTART
-- TAG RRCREJECT- START

RRCRej ect ::=
critical Extensions
rrcRej ect
critical Extensi onsFuture

}

RRCRej ect-1Es :: =
wai t Ti ne
| ateNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

-- TAG RRCREJECT- STOP
-- ASNLISTOP

RRCReject message

SEQUENCE {
CHO CE {
RRCRej ect - | Es,
SEQUENCE {}

SEQUENCE {
Rej ect Wai t Ti ne
COCTET STRI NG
SEQUENCE({ }

ETSI
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RRCReject-IEs field descriptions

waitTime
Wait time value in seconds. The field is always included.

- RRCRelease

The RRCRelease message is used to command the rel ease of an RRC connection or the suspension of the RRC connection.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

RRCRelease message

-- ASNLISTART
- - TAG RRCRELEASE- START
RRCRel ease ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
rrcRel ease RRCRel ease- | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
RRCRel ease-1Es ::= SEQUENCE {
redirectedCarrierlnfo Redi rectedCarrierlnfo OPTI ONAL, -- Need N
cel | Resel ectionPriorities Cel | Resel ectionPriorities OPTI ONAL, -- Need R
suspendConfig SuspendConfi g OPTI ONAL, -- Need R
deprioritisati onReq SEQUENCE {
deprioritisationType ENUMERATED {frequency, nr},
deprioritisationTi mer ENUMERATED {ni n5, ninl0, ninl5, nin30}
} OPTI ONAL, -- Need N
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on RRCRel ease-v1540-1 Es OPTI ONAL
}
RRCRel ease-v1540-1Es :: = SEQUENCE {
wai t Ti me Rej ect Wai t Ti ne OPTI ONAL, -- Need N
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
RedirectedCarrierinfo ::= CHO CE {
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nr
eutra

}

Redi rectedCarri erl nfo- EUTRA :: =
eut r aFr equency
cnType

CarrierlnfoNR ::=
carrierFreq
ssbSubcarri er Spaci ng
smtc

}

SuspendConfig :: =
full'l-RNTI
short |- RNTI
ran- Pagi ngCycl e
ran-Noti ficati onAreal nfo
t 380
next HopChai ni ngCount

Peri odi cRNAU- Ti ner Val ue :: =

Cel | Resel ectionPriorities ::=
fregPriorityLi st EUTRA
fregPriorityLi stNR
t 320

}

Pagi ngCycle ::=

FreqgPriorityLi stEUTRA :: =

FregPriorityListNR ::=

FreqgPriorityEUTRA :: =
carrierFreq
cel | Resel ectionPriority
cel | Resel ectionSubPriority

}

FregPriorityNR :: =
carrierFreq
cel | Resel ectionPriority
cel | Resel ectionSubPriority

Carrierl nf oNR,

Redi rect edCarri er | nf o- EUTRA,

SEQUENCE {
ARFCN- Val ueEUTRA,

ENUVERATED { epc, fi veGC}

SEQUENCE {
ARFCN- Val ueNR,
Subcarri er Spaci ng,
SSB- Mrc

SEQUENCE {
I - RNTI - Val ue,
Short | - RNTI - Val ue,
Pagi ngCycl e,
RAN- Not i fi cati onAreal nfo
Per i odi cRNAU- Ti ner Val ue
Next HopChai ni ngCount ,

152

ENUMERATED { nmin5, ninl0, nmin20, nin30, nin60, ninl20, nin360, nin720}

SEQUENCE {
FreqgPriorityLi st EUTRA
FreqPriorityLi stNR

ENUVERATED {mi n5, m nl10, m n20, min30, mn60, mnl20, ninl80,

ENUVERATED {rf32, rf64, rfl128,

rf 256}

SEQUENCE (SI ZE (1..maxFreq)) OF FreqPriorityEUTRA

SEQUENCE (Sl ZE (1..maxFreq)) OF FregPriorityNR

SEQUENCE {
ARFCN- Val ueEUTRA,
Cel | Resel ectionPriority,
Cel | Resel ectionSubPriority

SEQUENCE {
ARFCN- Val ueNR,
Cel | Resel ectionPriority,
Cel | Resel ectionSubPriority

ETSI
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}
RAN- Noti ficationArealnfo ::= CHO CE {
cel | Li st PLM\- RAN- Ar eaCel | Li st
ran- AreaConfi gLi st PLM\- RAN- Ar eaConfi gLi st
}
PLM\- RAN- AreaCel | List ::= SEQUENCE (SI ZE (1.. maxPLMNIdentities)) OF PLM\- RAN- AreaCel |
PLM\- RAN- AreaCel | :: = SEQUENCE {
pl m-ldentity PLM\- I dentity OPTI ONAL, -- Need S
ran- AreaCel | s SEQUENCE (SIZE (1..32)) OF Cellldentity
}
PLM\- RAN- Ar eaConfigLi st ::= SEQUENCE (Sl ZE (1..maxPLMNIdentities)) OF PLM\- RAN- AreaConfig
PLM\- RAN- AreaConfig :: = SEQUENCE {
pl m-1ldentity PLM\- I dentity OPTI ONAL, -- Need S
ran- Area SEQUENCE (SIZE (1..16)) OF RAN AreaConfig
}
RAN- AreaConfig :: = SEQUENCE {
t racki ngAr eaCode Tr acki ngAr eaCode,
ran- Ar eaCodeli st SEQUENCE (SIZE (1..32)) OF RAN AreaCode OPTI ONAL -- Need R
}
- - TAG RRCRELEASE- STOP
-- ASNLSTCOP
RRCRelease-IEs field descriptions
cnType

Indicate that the UE is redirected to EPC or 5GC.

deprioritisationReq

Indicates whether the current frequency or RAT is to be de-prioritised.

deprioritisationTimer

Indicates the period for which either the current carrier frequency or NR is deprioritised. Value minN corresponds to N minutes.

suspendConfig

Indicates configuration for the RRC_INACTIVE state. The network does not configure suspendConfig when the network redirect the UE to an inter-RAT carrier frequency.
redirectedCarrierinfo

Indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an NR or an inter-RAT carrier frequency, by means of cell selection at transition to
RRC_IDLE or RRC_INACTIVE as specified in TS 38.304 [20]. In this release of specification, redirectedCarrierinfo is not included in an RRCRelease message with
suspendConfig if this message is in response to an RRCResumeRequest or an RRCResumeRequestl which is triggered by the NAS layer.

ETSI
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CarrierInfoNR field descriptions

carrierFreq

Indicates the redirected NR frequency.

ssbSubcarrierSpacing

Subcarrier spacing of SSB in the redirected SSB frequency. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

smtc

The SSB periodicity/offset/duration configuration for the redirected SSB frequency. It is based on timing reference of PCell. If the field is absent, the UE uses the SMTC
configured in the measObjectNR having the same SSB frequency and subcarrier spacing.

RAN-NotificationArealnfo field descriptions

cellList

A list of cells configured as RAN area.
ran-AreaConfigList

A list of RAN area codes or RA code(s) as RAN area.

PLMN-RAN-AreaConfig field descriptions

plmn-ldentity

PLMN Identity to which the cells in ran-Area belong. If the field is absent the UE uses the ID of the registered PLMN.

ran-AreaCodeList

The total number of RAN-AreaCodes of all PLMNs does not exceed 32.

ran-Area

Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or both TA code(s) and RAN area code(s) to
configure a UE. The total number of TACs across all PLMNs does not exceed 16.

PLMN-RAN-AreaCell field descriptions

plmn-ldentity

PLMN Identity to which the cells in ran-AreaCells belong. If the field is absent the UE uses the ID of the registered PLMN.
ran-AreaCells

The total number of cells of all PLMNs does not exceed 32.

SuspendConfig field descriptions

ran-NotificationArealnfo

Network ensures that the UE in RRC_INACTIVE always has a valid ran-NotificationArealnfo.

ran-PagingCycle

Refers to the UE specific cycle for RAN-initiated paging. Value rf32 corresponds to 32 radio frames, value rf64 corresponds to 64 radio frames and so on.
t380

Refers to the timer that triggers the periodic RNAU procedure in UE. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on.

- RRCResume

The RRCResume message is used to resume the suspended RRC connection.

ETSI
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Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

-- ASNLISTART
- - TAG RRCRESUME- START

RRCResune :: =
rrc-Transactionldentifier
critical Extensions

rrcResune
critical Extensi onsFuture

}

RRCResunme- 1 Es :: =
radi oBear er Config
mast er Cel | G oup
measConfi g
full Config

| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

RRCResune-v1560-1Es :: =
r adi oBear er Confi g2
sk- Count er
nonCritical Ext ensi on

}

- - TAG RRCRESUME- STOP
-- ASNLISTCP

RRCResume message

SEQUENCE {
RRC- Transacti onl denti fi er,
CHO CE {
RRCResurme- | Es,
SEQUENCE {}

SEQUENCE {
Radi oBear er Confi g

OCTET STRI NG ( CONTAI NI NG Cel | GroupConf i g)

MeasConfi g
ENUMERATED {t r ue}

OCTET STRI NG
RRCResune- v1560- 1 Es

SEQUENCE {

OCTET STRI NG ( CONTAI NI NG Radi oBear er Confi g)

SK- Count er
SEQUENCE({ }
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RRCResume-IEs field descriptions

masterCellGroup

Configuration of the master cell group.

radioBearerConfig

Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP.

radioBearerConfig2

Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. This field can only be used if the UE supports NR-DC or NE-DC.

sk-Counter

secondary.

A counter used to derive S-Kgns or S-Keng based on the newly derived Kgns during RRC Resume. The field is only included when there is one or more RB with keyToUse set to

- RRCResumeComplete

The RRCResumeComplete message is used to confirm the successful completion of an RRC connection resumption.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASNLSTART
- - TAG RRCRESUMECOVPLETE- START

RRCResuneConpl ete ::=
rrc-Transactionldentifier
critical Extensions

rrcResumeConpl ete
critical Extensi onsFuture

}

RRCResuneConpl ete-1Es :: =
dedi cat edNAS- Message
sel ect edPLM\- | dentity
upl i nkTxDi rect Current Li st
| ateNonCriti cal Ext ensi on
nonCritical Ext ension

}

- - TAG RRCRESUMECOVPLETE- STCP
-- ASNISTOP

RRCResumeComplete message

SEQUENCE {
RRC- Tr ansacti onl denti fi er,
CHO CE {
RRCResuneConpl et e- | Es,
SEQUENCE {}

SEQUENCE {
Dedi cat edNAS- Message
I NTEGER (1. . maxPLMN)
Upl i nkTxDi rect Current Li st
OCTET STRI NG
SEQUENCE({ }
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RRCResumeComplete-IEs field descriptions

selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1.

uplinkTxDirectCurrentList

The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).

- RRCResumeRequest

The RRCResumeRequest message is used to request the resumption of a suspended RRC connection or perform an RNA update.
Signalling radio bearer: SRBO
RLC-SAP. TM
Logica channel: CCCH

Direction: UE to Network

RRCResumeRequest message

-- ASN1START
- - TAG RRCRESUMEREQUEST- START
RRCResuneRequest ::= SEQUENCE {
rr cResuneRequest RRCResumnmeRequest - | Es
}
RRCResuneRequest -1 Es :: = SEQUENCE {
resunel dentity Short | - RNTI - Val ue,
resumeMAC- | BI T STRING (SI ZE (16)),
resuneCause ResuneCause,
spare BI T STRING (Sl ZE (1))

}

- - TAG RRCRESUMEREQUEST- STOP
-- ASNLISTOP

RRCResumeRequest-IEs field descriptions

resumeCause

Provides the resume cause for the RRC connection resume request as provided by the upper layers or RRC. The network is not expected to reject an RRCResumeRequest
due to unknown cause value being used by the UE.

resumeldentity

UE identity to facilitate UE context retrieval at gNB.

resumeMAC-I

Authentication token to facilitate UE authentication at gNB. The 16 least significant bits of the MAC-I calculated using the AS security configuration as specified in 5.3.13.3.

ETSI
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- RRCResumeRequestl

The RRCResumeRequest]1 message is used to request the resumption of a suspended RRC connection or perform an RNA update.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH1

Direction: UE to Network

RRCResumeRequestl message

-- ASNLISTART
- - TAG RRCRESUVMEREQUEST1- START
RRCResuneRequest 1 ::= SEQUENCE {
rrcResuneRequest 1 RRCResuneRequest 1- | Es
}
RRCResuneRequest 1- 1 Es :: = SEQUENCE {
resunel dentity | - RNTI - Val ue,
resumeMAC- | BI T STRING (SI ZE (16)),
resuneCause ResuneCause,
spare BI T STRING (SI ZE (1))
}
- - TAG RRCRESUMEREQUEST1- STOP
-- ASNLISTOP
RRCResumeRequestl-IEs field descriptions
resumeCause

Provides the resume cause for the RRCResumeRequestl as provided by the upper layers or RRC. A gNB is not expected to reject an RRCResumeRequestl due to unknown
cause value being used by the UE.

resumeldentity

UE identity to facilitate UE context retrieval at gNB.

resumeMAC-|

Authentication token to facilitate UE authentication at gNB. The 16 least significant bits of the MAC-I calculated using the AS security configuration as specified in 5.3.13.3.

- RRCSetup
The RRCSetup message is used to establish SRB1.
Signalling radio bearer: SRBO

ETSI
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RLC-SAP: TM
Logical channel: CCCH

Direction: Network to UE

-- ASNLSTART
-- TAG RRCSETUP- START

RRCSetup :: =
rrc-Transactionldentifier
critical Extensions

rrcSetup
critical Extensi onsFuture

}
RRCSet up-1Es ::=
radi oBear er Confi g
mast er Cel | G oup
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on
}

-- TAG RRCSETUP- STOP
-- ASNISTOP

RRCSetup message

SEQUENCE {
RRC- Tr ansacti onl denti fi er,
CHO CE {
RRCSet up- | Es,
SEQUENCE {}
SEQUENCE {

Radi oBear er Confi g,

OCTET STRI NG ( CONTAI NI NG Cel | GroupConfi g),

OCTET STRI NG
SEQUENCE{ }

ETSI TS 138 331 V15.13.0 (2021-04)

OPTI ONAL,
OPTI ONAL

RRCSetup-IEs field descriptions

masterCellGroup

The network configures only the RLC bearer for the SRB1, mac-CellGroupConfig, physicalCellGroupConfig and spCellConfig.

radioBearerConfig

Only SRB1 can be configured in RRC setup.

- RRCSetupComplete

The RRCSetupComplete message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

ETSI




3GPP TS 38.331 version 15.13.0 Release 15 160

-- ASNLISTART
- - TAG RRCSETUPCOWPLETE- START

RRCSet upConpl ete :: =
rrc-Transactionldentifier
critical Extensions

rrcSet upConpl et e
critical Extensi onsFuture

}

RRCSet upConpl ete-1Es ::=
sel ect edPLM\- | dentity

RRCSetupComplete message

SEQUENCE {
RRC- Transacti onl denti fi er,
CHO CE {
RRCSet upConpl et e- | Es,
SEQUENCE {}

SEQUENCE {
I NTEGER (1..maxPLMN),

ETSI TS 138 331 V15.13.0 (2021-04)

regi st er edAVF Regi st er edAMF OPTI ONAL,
guan - Type ENUMERATED { nati ve, napped} OPTI ONAL,
s- NSSAI - Li st SEQUENCE (Sl ZE (1..maxNrof S-NSSAl')) OF S-NSSAI  OPTI ONAL,
dedi cat edNAS- Message Dedi cat edNAS- Message,
ng- 5G S- TMSI - Val ue CHO CE {
ng-5G S- TVSI NG 5G S- TwvBI
ng-5G S- TMSI - Part 2 BI T STRING (Sl ZE (9))
} OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL
}
Regi st er edAMF :: = SEQUENCE {
pl m-ldentity PLM\- | dentity OPTI ONAL,
anf-ldentifier AMF- | dentifier
}
- - TAG RRCSETUPCOVPLETE- STOP
-- ASNLISTOP
RRCSetupComplete-IEs field descriptions
guami-Type

[23].

This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501

ng-5G-S-TMSI-Part2
The leftmost 9 bits of 5G-S-TMSI.

registeredAMF

This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [21].

selectedPLMN-Identity

Index of the PLMN selected by the UE from the pimn-IdentityList fields included in SIB1.

ETSI
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- RRCSetupRequest

The RRCSetupRequest message is used to request the establishment of an RRC connection.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: UE to Network

RRCSetupRequest message

-- ASNLISTART
- - TAG RRCSETUPREQUEST- START
RRCSet upRequest :: = SEQUENCE {
rrcSet upRequest RRCSet upRequest - | Es
}
RRCSet upRequest -1 Es :: = SEQUENCE {
ue-ldentity Initial UE-1dentity,
est abl i shnent Cause Est abl i shment Cause,
spare BI T STRING (SIZE (1))
}
Initial UE-ldentity ::= CHO CE {
ng-5G S-TMSI - Part 1 BI T STRING (Sl ZE (39)),
randonVval ue BI T STRING (SI ZE (39))
}
Est abl i shment Cause :: = ENUVERATED {

ermer gency, highPriorityAccess, nt-Access, no-Signalling,
no- Data, no-VoiceCall, no-VideoCall, np-SMS, nps-PriorityAccess, nts-PriorityAccess,
spare6, spare5, spared, spare3, spare2, sparel}

- - TAG RRCSETUPREQUEST- STOP
-- ASNLISTOP

RRCSetupRequest-IEs field descriptions

establishmentCause

Provides the establishment cause for the RRCSetupRequest in accordance with the information received from upper layers. gNB is not expected to reject an
RRCSetupRequest due to unknown cause value being used by the UE.

ue-ldentity

UE identity included to facilitate contention resolution by lower layers.

ETSI
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InitialUE-Identity field descriptions

ng-5G-S-TMSI-Partl

The rightmost 39 bits of 5G-S-TMSI.
randomValue

Integer value in the range 0 to 2%° — 1.

- RRCSysteminfoRequest

The RRCSysteml nfoRequest message is used to request SI message(s) required by the UE as specified in clause 5.2.2.3.3.
Signalling radio bearer: SRBO
RLC-SAP. TM
Logica channel: CCCH

Direction: UE to Network

RRCSystemInfoRequest message

-- ASNLISTART
-- TAG RRCSYSTEM NFOREQUEST- START
RRCSyst eml nf oRequest :: = SEQUENCE {
critical Extensions CHO CE {
rrcSyst em nf oRequest RRCSyst eml nf oRequest - | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
RRCSyst eml nf oRequest-1Es ::= SEQUENCE {
request ed- Sl - Li st BI T STRING (Sl ZE (nmaxSl - Message)), --32bits
spare BIT STRING (SI ZE (12))
}

-- TAG RRCSYSTEM NFOREQUEST- STOP
-- ASNLISTOP

RRCSystemInfoRequest-IEs field descriptions

requested-Sl-List
Contains a list of requested S| messages. According to the order of entry in the list of SI messages configured by schedulinginfoList in si-Schedulinginfo in SIB1, first bit
corresponds to first/leftmost listed S| message, second bit corresponds to second listed S| message, and so on.
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- SCGFailurelnformation

The SCGFailurelnformation message is used to provide information regarding NR SCG failures detected by the UE.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASNLSTART
-- TAG SCGFAI LUREI NFORNMATI ON- START

SCGFai lurel nformation ::=
critical Extensions
scgFai | urel nformati on
critical Extensi onsFuture

}

SCGFai lurelnformation-1Es ::=
fail ureReport SCG
nonCritical Ext ensi on

}

SCGFai | urel nformati on-v1590-1Es :: =
| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

Fai | ur eReport SCG : : =
failureType
measResul t FregLi st
measResul t SCG Fai | ure

}

MeasResul t FreqgLi st ::=

-- TAG SCGFAI LUREI NFORMATI ON- STOP
-- ASNLISTOP

SCGFailurelnformation message

SEQUENCE {
CHO CE {
SCGFai | urel nfornation-1 Es,
SEQUENCE {}
SEQUENCE {
Fai | ur eReport SCG OPTI ONAL,

SCGFai | ur el nformati on-v1590- | Es OPTI ONAL

SEQUENCE {
OCTET STRI NG OPTI ONAL,
SEQUENCE {} OPTI ONAL
SEQUENCE {

ENUVERATED {
t 310- Expi ry, randomAccessProbl em
rl c- MaxNunRet x,
synchReconfi gFai | ureSCG scg- Reconfi gFail ure,
srb3-IntegrityFailure, spare2, sparel},
MeasResul t FreqlLi st OPTIl ONAL,
OCTET STRI NG ( CONTAI NI NG MeasResul t SCG- Fai | ure)

SEQUENCE (SI ZE (1..maxFreq)) OF MeasResul t 2NR

ETSI
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SCGFailurelnformation field descriptions

measResultFregList
The field contains available results of measurements on NR frequencies the UE is configured to measure by measConfig.

measResultSCG-Failure
The field contains the MeasResultSCG-Failure IE which includes available results of measurements on NR frequencies the UE is configured to measure by the NR SCG

RRCReconfiguration message.

— SCGFailurelnformationEUTRA

The SCGFailurel nformationEUTRA message is used to provide information regarding E-UTRA SCG failures detected by the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

SCGFailurelnformationEUTRA message

-- ASNLISTART
-- TAG SCGFAI LUREI NFORVATI ONEUTRA- START
SCGrai | urel nformati onEUTRA :: = SEQUENCE {
critical Extensions CHO CE {
scgFai | urel nf or mati onEUTRA SCGFai | ur el nf or mat i onEUTRA- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
SCGFai | urel nformati onEUTRA- | Es :: = SEQUENCE {
fail ureReport SCG EUTRA Fai | ur eRepor t SCG- EUTRA OPTI ONAL,
nonCritical Ext ensi on SCGrai | ur el nf or mat i onEUTRA- v1590- | Es OPTI ONAL
}
SCGrai | ur el nfor mati onEUTRA-v1590-1Es ::= SEQUENCE {
| ateNonCriti cal Ext ension OCTET STRI NG OPTI ONAL,
nonCriti cal Extension SEQUENCE {} OPTI ONAL
}
Fai | ureReport SCG EUTRA : : = SEQUENCE {
failureType ENUVERATED {
t 313- Expiry, randomAccessProbl em
rl c- MaxNunRet x, scg- ChangeFail ure, spare4,
spare3, spare2, sparel},
measResul t FregLi st MRDC MeasResul t FreqLi st Fai | MRDC OPTI ONAL,

neasResul t SCG Fai | ur eMRDC OCTET STRI NG OPTI ONAL,
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}
MeasResul t FreqLi st Fai | MRDC : : = SEQUENCE (Sl ZE (1.. maxFreq)) OF MeasResul t 2EUTRA

-- TAG SCGFAI LUREI NFORMATI ONEUTRA- STOP
-- ASNLISTOP

ETSI TS 138 331 V15.13.0 (2021-04)

SCGFailurelnformationEUTRA field descriptions

measResultFregListMRDC
The field contains available results of measurements on E-UTRA frequencies the UE is configured to measure by measConfig.

measResultSCG-FailureMRDC

configured to measure by the E-UTRA RRCConnectionReconfiguration message.

Includes the E-UTRA MeasResultSCG-FailureMRDC IE as specified in TS 36.331 [10]. The field contains available results of measurements on E-UTRA frequencies the UE is

- SecurityModeCommand

The SecurityModeCommand message is used to command the activation of AS security.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

SecurityModeCommand message

-- ASN1START
-- TAG SECURI TYMODECOMVAND- START
SecurityModeCommand :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
securi t yModeComrand Securi t yModeCommand- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
SecurityMbdeCommand- | Es :: = SEQUENCE {
securityConfi gSMC SecurityConfi gSMC,
| at eNonCri ti cal Ext ensi on OCTET STRI NG
nonCritical Ext ensi on SEQUENCE({ }
}
SecurityConfigSMC :: = SEQUENCE {
securi tyAl gorithnConfig SecurityAl gorithnConfig,

ETSI
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}

-- TAG SECURI TYMODECOMVAND- STOP
-- ASNLISTOP

- SecurityModeComplete

The SecurityModeComplete message is used to confirm the successful completion of a security mode command.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASNLSTART
-- TAG SECURI TYMODECOVPLETE- START

SecurityMdeConplete :: =
rrc-Transactionldentifier
critical Extensions

securi t yModeConpl et e
critical Extensi onsFuture

}

SecurityMdeConpl ete-1Es :: =
| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

-- TAG SECURI TYMODECOVPLETE- STOP
-- ASNLISTOP

SecurityModeComplete message

SEQUENCE {
RRC- Tr ansacti onl denti fi er,
CHO CE {
Securit yModeConpl et e- | Es,
SEQUENCE {}

SEQUENCE {
OCTET STRI NG
SEQUENCE{ }

OPTI ONAL,
OPTI ONAL

- SecurityModeFailure

The SecurityModeFailure message is used to indicate an unsuccessful completion of a security mode command.

Signalling radio bearer: SRB1
RLC-SAP: AM

ETSI
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Logical channel: DCCH

Direction: UE to Network

-- ASNLISTART
-- TAG SECURI TYMODEFAI LURE- START

SecurityMddeFailure :: =
rrc-Transactionldentifier
critical Extensions

securityMdeFail ure
critical Extensi onsFuture

}

SecurityMddeFailure-1Es ::=
| at eNonCri ti cal Ext ensi on
nonCri ti cal Ext ensi on

}

-- TAG SECURI TYMODEFAI LURE- STOP
-- ASNLISTOP

- SIB1

SecurityModeFailure message

SEQUENCE {
RRC- Tr ansacti onl denti fi er,
CHO CE {
SecurityModeFai | ure- | Es,
SEQUENCE {}

SEQUENCE {
OCTET STRI NG
SEQUENCE{ }

ETSI TS 138 331 V15.13.0 (2021-04)

OPTI ONAL,
OPTI ONAL

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource

configuration information that is common for all UEs and barring information applied to the unified access control.

Signalling radio bearer: N/A
RLC-SAP. TM
Logical channels; BCCH

Direction: Network to UE

-- ASNLISTART
-- TAG Sl B1- START

SIBl ::= SEQUENCE {
cel | Sel ectionlnfo
g- RxLevM n
g- RxLevM nOf f set
g- RxLevM nSUL
g- Qual M n

SIB1 message

SEQUENCE {
Q RxLevM n,
I NTEGER (1..8)
Q RxLevM n
Q Qual M n

ETSI
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g- Qual M nOr f set I NTEGER (1..8) OPTI ONAL -- Need S
OPTI ONAL, -- Cond Standal one

cel | AccessRel at edl nfo Cel | AccessRel at edl nf o,
connEst Fai | ureCont r ol ConnEst Fai | ureCont r ol OPTI ONAL, -- Need R
si - Schedul i ngl nfo Sl - Schedul i ngl nfo OPTIl ONAL, -- Need R
servi ngCel | Confi gCommon Ser vi ngCel | Confi gCommonSI B OPTI ONAL, -- Need R
i ms- Emer gencySupport ENUMERATED {t r ue} OPTI ONAL, -- Need R
eCal | Over | M5- Support ENUMERATED {t r ue} OPTI ONAL, -- Cond Absent
ue- Ti mer sAndConst ant s UE- Ti ner sAndConst ant s OPTI ONAL, -- Need R
uac-Barringl nfo SEQUENCE {

uac- Bar ri ngFor Conmon UAC- Bar r i ngPer Cat Li st OPTI ONAL, -- Need S

uac- Barri ngPer PLM\- Li st UAC- Bar ri ngPer PLMN\- Li st OPTI ONAL, -- Need S

uac- Barri ngl nf oSet Li st UAC- Bar ri ngl nf oSet Li st

uac- AccessCat egor yl- Sel ecti onAssi st ancel nfo CHO CE {

pl mConmon UAC- AccessCat egoryl- Sel ecti onAssi st ancel nf o,
i ndi vi dual PLM\Li st SEQUENCE (Sl ZE (2..maxPLMN)) OF UAC- AccessCat egoryl- Sel ecti onAssi st ancel nfo

} OPTI ONAL -- Need S
} OPTI ONAL, -- Need R
useFul | Resunel D ENUMERATED {t r ue} OPTIl ONAL, -- Need R
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCH{ } OPTI ONAL

}
UAC- AccessCat egor y1- Sel ecti onAssi stancelnfo ::= ENUMERATED {a, b, c}

-- TAG SI B1- STCP
-- ASNLISTOP

ETSI
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SIB1 field descriptions

cellSelectioninfo

Parameters for cell selection related to the serving cell.

ims-EmergencySupport

Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell
for UEs in limited service mode.

g-QualMin

Parameter "Qquamin" in TS 38.304 [20], applicable for serving cell. If the field is absent, the UE applies the (default) value of negative infinity for Qquaimin.

g-QualMinOffset

Parameter "Qquaminofiset” In TS 38.304 [20]. Actual value Qquaminofiset = field value [dB]. If the field is absent, the UE applies the (default) value of O dB for Qquaiminofiset. Affects the
minimum required quality level in the cell.

g-RxLevMin

Parameter "Qmevmin” in TS 38.304 [20], applicable for serving cell.

g-RxLevMinOffset

Parameter "Qrevminoftset” in TS 38.304 [20]. Actual value Qrxievminofiset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxievminofiset. Affects the
minimum required Rx level in the cell.

g-RxLevMinSUL

Parameter "Qmevmin” in TS 38.304 [20], applicable for serving cell.

servingCellConfigCommon

Configuration of the serving cell.

uac-AccessCategoryl-SelectionAssistancelnfo

Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25].

uac-BarringForCommon

Common access control parameters for each access category. Common values are used for all PLMNSs, unless overwritten by the PLMN specific configuration provided in uac-
BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringlnfoSetList). UE behaviour upon absence of this field is
specified in clause 5.3.14.2.

ue-TimersAndConstants

Timer and constant values to be used by the UE. The cell operating as PCell always provides this field.

useFullResumelD

Indicates which resume identifier and Resume request message should be used. UE uses fulll-RNTI and RRCResumeRequestl if the field is present, or shortl-RNTI and
RRCResumeRequest if the field is absent.

Conditional Presence Explanation
Absent The field is not used in this version of the specification, if received the UE shall ignore.
Standalone The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.

- Systemlinformation

The Systeml nformation message is used to convey one or more System Information Blocks. All the SIBsincluded are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM

ETSI
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Logical channels; BCCH

Direction: Network to UE

-- ASNLISTART
-- TAG SYSTEM NFORNMATI ON- START

System nformation ::=
critical Extensions
syst em nf ormati on
critical Extensi onsFuture

}

System nformation-1Es ::=
si b- TypeAndI nf o
si b2
si b3
si b4
si b5
si b6
si b7
si b8
si b9
b

| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

-- TAG SYSTEM NFORMATI ON- STCP
-- ASNLISTOP

SystemInformation message

SEQUENCE {
CHO CE {
Syst em nf or mati on- 1 Es,
SEQUENCE {}

SEQUENCE {
SEQUENCE (Sl ZE (1..maxSIB)) OF CHO CE {
SI B2,
Sl B3,
Sl B4,
Sl B5,
Sl B6,
SI B7,
SI B8,
Sl B9,

OCTET STRING OPTI ONAL,
SEQUENCE {} OPTI ONAL

— UEAssistancelnformation

The UEAssi stancel nformation message is used for the indication of UE assistance information to the network.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

ETSI
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-- ASNLISTART

-- TAG UEASSI STANCEI NFORMATI ON- START

UEAssi st ancel nformation ::=
critical Extensions
ueAssi st ancel nf ormati on
critical Extensi onsFuture

}

UEAssi st ancel nformation-1Es ::=
del ayBudget Report
| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}

Del ayBudget Report:: =
typel

}

UEAssi st ancel nf ormati on-v1540- 1 Es :

over heat i ngAssi st ance

171

UEAssistancelnformation message

SEQUENCE {

CHO CE {
UEAssi st ancel nf ormati on- | Es,
SEQUENCE {}

SEQUENCE {

Del ayBudget Report
OCTET STRI NG
UEAssi st ancel nf ormat i on-v1540- | Es

CHOI CE {

ENUMERATED {

OPTI ONAL,
OPTI ONAL,
OPTI ONAL

ETSI TS 138 331 V15.13.0 (2021-04)

msM nus1280, nsM nus640, nsM nus320, nsM nus160, nsM nus80, nsM nus60, nsM nus40,
msM nus20, ns0, ns20, 540, ns60, ns80, nB160, NnNB320, NB640, NB1280},

- = SEQUENCE {

Over heat i ngAssi st ance

nonCritical Ext ensi on SEQUENCE {}
}
Over heati ngAssi stance :: = SEQUENCE {
reducedMaxCCs SEQUENCE {
reducedCCsDL I NTEGER (0..31),
reducedCCsUL I NTEGER (0. . 31)
} OPTI ONAL,
r educedMaxBW FR1 SEQUENCE {
reducedBW FR1- DL ReducedAggr egat edBandwi dt h,
reducedBW FR1- UL ReducedAggr egat edBandwi dt h
} OPTI ONAL,
r educedMaxBW FR2 SEQUENCE {
reducedBW FR2- DL ReducedAggr egat edBandwi dt h,
reducedBW FR2- UL ReducedAggr egat edBandwi dt h
} OPTI ONAL,
reducedMaxM MO Layer sFR1L SEQUENCE {
reducedM MO Layer sFR1- DL M MO- Layer sDL,
reducedM MO Layer sFR1- UL M MO Layer sUL
} OPTI ONAL,
reducedMaxM MO Layer sFR2 SEQUENCE {
reducedM MO Layer sFR2- DL M MO- Layer sDL,
reducedM MO Layer sFR2- UL M MO- Layer sUL
} OPTI ONAL
}
ReducedAggr egat edBandwi dt h :: = ENUMERATED {mhz0, mnmhz10, mhz20,

ETSI
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-- TAG UEASSI STANCEI NFORMATI ON- STOP
-- ASNLISTOP

ETSI
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UEAssistancelnformation field descriptions

delayBudgetReport

Indicates the UE-preferred adjustment to connected mode DRX.

reducedBW-FR1-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carrier(s) of FR1 indicated by the field, to
address overheating. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR1. This maximum aggregated bandwidth includes
downlink carrier(s) of FR1 of both the MCG and the SCG. Value mhz0 is not used. The aggregated bandwidth across all downlink carrier(s) of FR1 is the sum of bandwidth of
active downlink BWP(s) across all activated downlink carrier(s) of FR1.

reducedBW-FR1-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carrier(s) of FR1 indicated by the field, to
address overheating. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR1. This maximum aggregated bandwidth includes
uplink carrier(s) of FR1 of both the MCG and the SCG. Value mhz0 is not used. The aggregated bandwidth across all uplink carrier(s) of FR1 is the sum of bandwidth of active
uplink BWP(s) across all activated uplink carrier(s) of FR1.

reducedBW-FR2-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carrier(s) of FR2 indicated by the field, to
address overheating. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR2. This maximum aggregated bandwidth includes
downlink carrier(s) of FR2 of both the MCG and the NR SCG. The aggregated bandwidth across all downlink carrier(s) of FR2 is the sum of bandwidth of active downlink
BWP(s) across all activated downlink carrier(s) of FR2.

reducedBW-FR2-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carrier(s) of FR2 indicated by the field, to
address overheating. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR2. This maximum aggregated bandwidth includes
uplink carrier(s) of FR2 of both the MCG and the NR SCG. The aggregated bandwidth across all uplink carrier(s) of FR2 is the sum of bandwidth of active uplink BWP(s)
across all activated uplink carrier(s) of FR2.

reducedCCsDL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating. This
maximum number includes both SCells of the MCG and PSCell/SCells of the SCG.

reducedCCsUL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating. This maximum
number includes both SCells of the MCG and PSCell/SCells of the SCG.

reducedMIMO-LayersFR1-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR1 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

reducedMIMO-LayersFR1-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR1 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

reducedMIMO-LayersFR2-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR2 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

reducedMIMO-LayersFR2-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR2 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

typel

Indicates the preferred amount of increment/decrement to the long DRX cycle length with respect to the current configuration. Value in number of milliseconds. Value ms40
corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.
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- UECapabilityEnquiry

The UECapabilityEnquiry message is used to request UE radio access capabilities for NR as well as for other RATS.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

-- ASNLSTART
- - TAG UECAPABI LI TYENQUI RY- START

UECapabilityEnquiry message

UECapabi lityEnquiry ::= SEQUENCE {

rrc-Transactionldentifier

RRC- Tr ansacti onl denti fi er,

critical Extensions CHO CE {
ueCapabi | i t yEnquiry UECapabi | i t yEnqui ry- 1 Es,
critical Extensi onsFuture SEQUENCE {}
}
}
UECapabi lityEnquiry-1Es ::= SEQUENCE {
ue- Capabi | i t yRAT- Request Li st UE- Capabi | i t yRAT- Request Li st
| ateNonCri ti cal Ext ensi on OCTET STRI NG
ue- Capabi | i t yEnqui r yExt OCTET STRI NG ( CONTAI NI NG UECapabi | i t yEnqui ry-v1560- | Es)
}

UECapabi | i t yEnqui ry-v1560-1Es ::=
capabi | i t yRequest Fi | t er Conmon
nonCriti cal Extensi on

}

- - TAG UECAPABI LI TYENQUI RY- STOP
-- ASNISTOP

SEQUENCE {
UE- Capabi | i t yRequest Fi | t er Conmon
SEQUENCE( }

- UECapabilitylInformation

The |E UECapabilityl nformation message is used to transfer UE radio access capabilities requested by the network.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
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Direction: UE to Network

UECapabilityInformation message

-- ASNLISTART
-- TAG UECAPABI LI TYI NFORMATI ON- START
UECapabi lityl nformation ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
ueCapabi lityl nformation UECapabi | i tyl nf or mati on- 1 Es,
critical ExtensionsFuture SEQUENCE {}
}
}
UECapabi litylnformation-1Es ::= SEQUENCE {
ue- Capabi | i t yRAT- Cont ai ner Li st UE- Capabi | i t yRAT- Cont ai ner Li st OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL
}

-- TAG UECAPABI LI TYI NFORMATI ON- STOP
-- ASNLISTOP

- ULInformationTransfer

The ULInformationTransfer message is used for the uplink transfer of NAS or non-3GPP dedicated information.
Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet). If SRB2 is suspended, the UE does not send this message until SRB2 is resumed
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to network

ULInformationTransfer message

-- ASNLISTART
-- TAG ULl NFORNMATI ONTRANSFER- START
ULl nfor mati onTransfer ::= SEQUENCE {
critical Extensions CHO CE {
ul I nformati onTransfer ULl nf or mati onTr ansfer- | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
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ULl nformati onTransfer-1Es ::= SEQUENCE {
dedi cat edNAS- Message Dedi cat edNAS- Message
| ateNonCriti cal Ext ensi on OCTET STRI NG
nonCriti cal Ext ensi on SEQUENCE {}

}

-- TAG ULl NFORMATI ONTRANSFER- STOP
-- ASNLISTOP

— ULInformationTransferMRDC
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The ULInformationTransferMRDC message is used for the uplink transfer of MR-DC dedicated information (e.g. for transferring the NR or E-UTRA RRC MeasurementReport

message or the Failurelnformation message).
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

ULInformationTransferMRDC message

-- ASNLISTART
-- TAG ULl NFORMATI ONTRANSFERNMRDC- START
ULl nf or mati onTransfer MRDC : : = SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {
ul I nf or mat i onTr ansf er VRDC ULI nf or mat i onTr ansf er MRDC- | Es,
spare3 NULL, spare2 NULL, sparel NULL
I
critical Extensi onsFuture SEQUENCE {}
}
}
ULl nf or mati onTr ansf er MRDC- | Es: : = SEQUENCE {
ul - DCCH MessageNR OCTET STRI NG OPTI ONAL,
ul - DCCH MessageEUTRA OCTET STRI NG OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ension SEQUENCE {} OPTI ONAL
}

-- TAG ULI NFORVATI ONTRANSFERVRDC- STOP
-- ASNISTOP
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ULInformationTransferMRDC field descriptions

ul-DCCH-MessageNR

Includes the UL-DCCH-Message. In this version of the specification, the field is only used to transfer the NR RRC MeasurementReport and Failurelnformation messages.
ul-DCCH-MessageEUTRA

Includes the UL-DCCH-Message. In this version of the specification, the field is only used to transfer the E-UTRA RRC MeasurementReport message.

6.3 RRC information elements

6.3.0 Parameterized types

- SetupRelease

SetupRel ease allows the ElementTypeParam to be used as the referenced data type for the setup and release entries. See A.3.8 for guidelines.

-- ASNLSTART
-- TAG SETUPRELEASE- START

Set upRel ease { El enent TypeParam} ::= CHO CE {
rel ease NULL,
setup El enent TypePar am

}

- - TAG SETUPRELEASE- STOP
-- ASNLISTOP

6.3.1  System information blocks

- SIB2

SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-
selection but not necessarily all) as well asintra-frequency cell re-selection information other than neighbouring cell related.

SIB2 information element

-- ASNLSTART
-- TAG SI B2- START
SIB2 ::= SEQUENCE {
cel | Resel ecti onl nf oConmmon SEQUENCE {
nr of SS- Bl ocksToAver age I NTEGER (2. . nmaxNr of SS- Bl ocksToAver age) OPTIl ONAL, -- Need S
absThr eshSS- Bl ocksConsol i dati on Threshol dNR OPTIl ONAL, -- Need S
rangeToBest Cel | RangeToBest Cel | OPTI ONAL, -- Need R
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q- Hyst

speedSt at eResel ecti onPars
nmobi | i tySt at ePar anet er s

g- Hyst SF
sf - Medi um
sf-Hi gh

}

cel | Resel ecti onServi ngFreqgl nfo

b

s- Nonl nt r aSear chP

s- Nonl ntraSear chQ

t hr eshSer vi ngLowP

t hr eshSer vi ngLowQ

cel | Resel ectionPriority
cel | Resel ecti onSubPriority

intraFreqgCel | Resel ectionl nfo

}

RangeToBest Cel |

g- RxLevM n

g- RxLevM nSUL

g- Qual M n

s- I ntraSearchP
s-IntraSearchQ

t - Resel ecti onNR
frequencyBandLi st
frequencyBandLi st SUL

p- Max

smtc

ss- RSSI - Measur enment
ssb- ToMeasur e

deri veSSB- | ndexFr ontCel |
[{
t - Resel ecti onNR- SF
1]

)

1= Q Ofset Range

-- TAG Sl B2- STOP
-- ASNLISTOP
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ENUVERATED {

dBO, dBl1l, dB2, dB3, dB4, dBS5,
dB12, dBl14, dB16, dB18, dB20,

SEQUENCE {
Mobi | i t ySt at ePar anet er s,
SEQUENCE {

ENUVERATED {dB-6, dB-4, dB-2,
ENUVERATED {dB-6, dB-4, dB-2,

SEQUENCE {

Resel ecti onThr eshol d

Resel ecti onThr eshol dQ
Resel ecti onThr eshol d,

Resel ecti onThr eshol dQ

Cel | Resel ectionPriority,
Cel | Resel ecti onSubPriority

SEQUENCE {

Q RxLevM n,

Q RxLevM n

Q QalMn

Resel ecti onThr eshol d,

Resel ecti onThr eshol dQ

T- Resel ecti on,

Mul ti FrequencyBandLi st NR- SI B
Mul ti FrequencyBandLi st NR- SI B
P- Max

SSB- MIC

SS- RSSI - Measur enent

SSB- ToMeasur e

BOOLEAN,

SpeedSt at eScal eFactors

ETSI
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SIB2 field descriptions

absThreshSS-BlocksConsolidation

Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].
cellReselectioninfoCommon

Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection.

cellReselectionServingFreqinfo

Information common for non-intra-frequency cell re-selection i.e. cell re-selection to inter-frequency and inter-RAT cells.

deriveSSB-IndexFromcCell

This field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. If this field is set to true, the UE assumes SFN
and frame boundary alignment across cells on the serving frequency as specified in TS 38.133 [14].

frequencyBandList

Indicates the list of frequency bands for which the NR cell reselection parameters apply. The UE behaviour in case the field is absent is described in subclause 5.2.2.4.3.
intraFreqCellReselectioninfo

Cell re-selection information common for intra-frequency cells.

nrofSS-BlocksToAverage

Number of SS blocks to average for cell measurement derivation. If the field is absent the UE uses the measurement guantity as specified in TS 38.304 [20].

p-Max

Value in dBm applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS
38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum
power according to TS 38.101-2 [39].

g-Hyst

Parameter "Qnyst" in TS 38.304 [20], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

g-HystSF

Parameter "Speed dependent ScalingFactor for Qhyst" in TS 38.304 [20]. The sf-Medium and sf-High concern the additional hysteresis to be applied, in Medium and High
Mobility state respectively, to Qhyst as defined in TS 38.304 [20]. In dB. Value dB-6 corresponds to -6dB, dB-4 corresponds to -4dB and so on.

g-QualMin

Parameter "Qguamin" in TS 38.304 [20], applicable for intra-frequency neighbour cells. If the field is absent, the UE applies the (default) value of negative infinity for Qquaimin.
g-RxLevMin

Parameter "Qmevmin” in TS 38.304 [20], applicable for intra-frequency neighbour cells.

g-RxLevMinSUL

Parameter "Qmevmin” in TS 38.304 [20], applicable for intra-frequency neighbour cells.

rangeToBestCell

Parameter "rangeToBestCell" in TS 38.304 [20]. The network configures only non-negative (in dB) values.

s-IntraSearchP

Parameter "Strasearchp” in TS 38.304 [20].

s-IntraSearchQ

Parameter "Sintrasearcn@” in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of O dB for Sintrasearchq.

s-NonintraSearchP

Parameter "Snonintrasearchp” in TS 38.304 [20]. If this field is absent, the UE applies the (default) value of infinity for Snonintrasearchp.

s-NonlintraSearchQ

Parameter "Snonintrasearchq” in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of 0 dB for SnonintrasearchQ.

smtc

Measurement timing configuration for intra-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms for the intra-frequnecy cells.
ssb-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.
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SIB2 field descriptions

t-ReselectionNR

Parameter "Treselectionnr” in TS 38.304 [20].

t-ReselectionNR-SF

Parameter "Speed dependent ScalingFactor for Treselectionng” in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

threshServingLowP

Parameter "ThreshServing, Lowp" in TS 38.304 [20]

threshServingLowQ

Parameter "Threshsening, Lowg" in TS 38.304 [20].

- SIB3

SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The |E includes cells with specific re-selection parameters as well as

blacklisted cells.

-- ASNLSTART
-- TAG Sl B3- START

SIB3 ::=
i ntraFregNei ghCel | Li st

i ntraFregBl ackCel | Li st
| at eNonCri ti cal Ext ensi on

}
I nt raFr eqNei ghCel | Li st

I ntraFreqNei ghCell Info ::
physCel | | d
g- O fsetCel |
g- RxLevM nOr f set Cel |
g- RxLevM nOF f set Cel | SUL
g- Qual M nOr f set Cel |

}
I ntraFreqBl ackCel I List ::=

-- TAG SI B3- STCP
-- ASNISTOP

SIB3 information element

SEQUENCE {
I nt raFregNei ghCel | Li st OPTI ONAL, --
I ntraFreqBl ackCel | Li st OPTI ONAL, --
OCTET STRI NG OPTI ONAL,

SEQUENCE (Sl ZE (1..maxCelllntra)) OF IntraFregNei ghCelllnfo

SEQUENCE {
PhysCel I 1 d,
Q O f set Range,
I NTEGCER (1..8) OPTI ONAL, --
I NTECER (1..8) OPTI ONAL, --
I NTEGER (1..8) OPTI ONAL,  --

SEQUENCE (Sl ZE (1..maxCel | Bl ack)) OF PCl - Range

ETSI
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SIB3 field descriptions

intraFregBlackCellList
List of blacklisted intra-frequency neighbouring cells.

intraFregNeighCellList
List of intra-frequency neighbouring cells with specific cell re-selection parameters.

g-OffsetCell
Parameter "Qoffsetsn" in TS 38.304 [20].

g-QualMinOffsetCell
Parameter "Qgquaiminoffsetcel’” in TS 38.304 [20]. Actual value Qquaminofisetcell = field value [dB].

g-RxLevMinOffsetCell
Parameter "Qmievminoffsetcell” in TS 38.304 [20]. Actual value Qrxievminofisetcell = field value * 2 [dB].

g-RxLevMinOffsetCellSUL
Parameter "QrxievminoffsetcetisuL” In TS 38.304 [20]. Actual value QrievminofisetcelisuL = field value * 2 [dB].

- SIB4

SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR freguencies and inter-frequency neighbouring cells relevant for cell
re-selection. The |E includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

SIB4 information element

-- ASNLISTART
-- TAG S| B4- START
SIB4 ::= SEQUENCE {
interFreqCarrierFreqgli st I nterFreqCarri er FreqglLi st
| ateNonCri ti cal Ext ensi on OCTET STRI NG
}
InterFreqCarrierFreqgList ::= SEQUENCE (Sl ZE (1..maxFreq)) OF InterFreqCarrierFreglnfo
InterFreqCarrierFreglnfo ::= SEQUENCE {
dl -CarrierFreq ARFCN- Val ueNR,
frequencyBandLi st Mul ti FrequencyBandLi st NR- SI B
frequencyBandLi st SUL Mul ti FrequencyBandLi st NR- SI B
nr of SS- Bl ocksToAver age I NTEGER (2. . nmaxNr of SS- Bl ocksToAver age)
absThr eshSS- Bl ocksConsol i dati on Thr eshol dNR
sntc SSB- Mrc
ssbSubcarri er Spaci ng Subcarri er Spaci ng,
ssb- ToMeasur e SSB- ToMeasur e
deri veSSB- | ndexFrontel | BOOLEAN,
Ss- RSSI - Measur enent SS- RSSI - Measur enent
g- RxLevM n Q RxLevM n,
g- RxLevM nSUL Q RxLevM n
g- Qual M n Q QualMn
p- Max P- Max
t - Resel ecti onNR T- Resel ecti on,
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t - Resel ecti onNR- SF
t hr eshX- H ghP
t hr eshX- LowP
threshX-Q
t hreshX- H ghQ
t hr eshX- LowQ

cel | Resel ectionPriority
cel | Resel ectionSubPriority
g-OfsetFreq

i nt er FregNei ghCel | Li st

i nterFreqgBl ackCel | Li st

}
I nter FreqNei ghCel | Li st ::=

I nter FreqNei ghCel I Info ::=
physCel I I d
g- O fset Cel |
g- RxLevM nO f set Cel |
g- RxLevM nO f set Cel | SUL
g- Qual M nOr f set Cel |

}

InterFregBl ackCel | List ::=

-- TAG SI B4- STOP
-- ASNLISTCP

182

SpeedSt at eScal eFact or s
Resel ecti onThr eshol d,
Resel ecti onThr eshol d,
SEQUENCE {
Resel ecti onThr eshol dQ
Resel ecti onThr eshol dQ

Cel | Resel ectionPriority
Cel | Resel ectionSubPriority
Q O f set Range

I nt er Fr eqNei ghCel | Li st

I nt er FreqBl ackCel | Li st

SEQUENCE {

PhysCel I 1 d,

Q O f set Range,
I NTEGER (1..8)
I NTEGER (1..8)
I NTEGER (1..8)

SEQUENCE (SI ZE (1..maxCel | Bl ack)) OF PCl - Range
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SIB4 field descriptions

absThreshSS-BlocksConsolidation

Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].
deriveSSB-IndexFromCell

This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set
to true, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].

dl-CarrierFreq

This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101-1 [15].

frequencyBandList

Indicates the list of frequency bands for which the NR cell reselection parameters apply.
interFregBlackCellList

List of blacklisted inter-frequency neighbouring cells.

interFreqCarrierFregList

List of neighbouring carrier frequencies and frequency specific cell re-selection information.

interFregNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters.

nrofSS-BlocksToAverage

Number of SS blocks to average for cell measurement derivation. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

p-Max

Value in dBm applicable for the neighbouring NR cells on this carrier frequency. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1
cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the
maximum power according to TS 38.101-2 [39].

g-OffsetCell

Parameter "Qoffsets,n" in TS 38.304 [20].

g-OffsetFreq

Parameter "Qoffsetirequency” in TS 38.304 [20].

g-QualMin
Parameter "Qguamin" in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of negative infinity for Qguaimin.

g-QualMinOffsetCell

Parameter "Qquaminoffsetcell” in TS 38.304 [20]. Actual value Qquaminoftsetcell = field value [dB].
g-RxLevMin

Parameter "Qrxievmin" in TS 38.304 [20]

g-RxLevMinOffsetCell
Parameter "Qrxievminoffsetcell” in TS 38.304 [20]. Actual value Qrxievminofisetcell = field value * 2 [dB].

g-RxLevMinOffsetCellSUL

Parameter "QrxievminoftsetcetisuL” in TS 38.304 [20]. Actual value QrxievminoffsetcelisuL = field value * 2 [dB].
g-RxLevMinSUL

Parameter "Qrxevmin” in TS 38.304 [20].

smtc
Measurement timing configuration for inter-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.

ssh-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.
ssbSubcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

threshX-HighP
Parameter "Threshx, nighe" in TS 38.304 [20].
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SIB4 field descriptions

threshX-HighQ

Parameter "Threshx, vighq" in TS 38.304 [20].

threshX-LowP

Parameter "Threshx, Lowe" in TS 38.304 [20].

threshX-LowQ

Parameter "Threshx, Lowg" in TS 38.304 [20].

t-ReselectionNR

Parameter "Treselectionnr" in TS 38.304 [20].

t-ReselectionNR-SF

Parameter "Speed dependent ScalingFactor for Treselectionng” in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

Conditional Presence

Explanation

Mandatory

The field is mandatory present in SIB4.

RSRQ

The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is absent.

- SIB5

SIB5 contains information relevant only for inter-RAT cell re-selection i.e. information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-

selection. The |E includes cell re-selection parameters common for a frequency.

-- ASNLISTART
-- TAG Sl B5- START

SIB5 ::=
carrierFregli st EUTRA
t - Resel ecti onEUTRA
t - Resel ect i onEUTRA- SF
| at eNonCri ti cal Ext ensi on

}
CarrierFreglLi stEUTRA :: =

CarrierFregEUTRA :: =
carrierFreq
eutra-mul ti Bandl nf oLi st
eutra- FregNei ghCel | Li st
eutra- Bl ackCel | Li st
al | onedMeasBandwi dt h
presenceAnt ennaPort 1
cel | Resel ectionPriority
cel | Resel ecti onSubPriority
t hr eshX- Hi gh
t hreshX- Low

SIB5 information element

SEQUENCE {
Carri er FreglLi st EUTRA
T- Resel ecti on,
SpeedSt at eScal eFact or s
OCTET STRI NG

SEQUENCE (Sl ZE (1..maxEUTRA-Carrier)) OF Carrier FreqEUTRA

SEQUENCE {
ARFCN- Val ueEUTRA,
EUTRA- Mul ti Bandl nf oLi st
EUTRA- Fr eqNei ghCel | Li st
EUTRA- Fr eqBIl ackCel | Li st
EUTRA- Al | onedMeasBandwi dt h,
EUTRA- Pr esenceAnt ennaPort 1,
Cel | Resel ectionPriority
Cel | Resel ecti onSubPriority
Resel ecti onThr eshol d,
Resel ecti onThr eshol d,

ETSI
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OPTI ONAL,
OPTIl ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,

Need

Need

Need
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Need

Need
Need
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g- RxLevM n
g- Qal M n
p- MaxEUTRA
threshX-Q
t hreshX- H ghQ
t hr eshX- LowQ

}
EUTRA- Fr eqBIl ackCel | Li st

EUTRA- Fr eqNei ghCel | Li st

EUTRA- Fr eqNei ghCel I I nfo ::

physCel | | d

dumy

g- RxLevM nOr f set Cel |
g- Qual M nOr f set Cel |

-- TAG SI B5- STOP
-- ASNLISTCP

I NTEGER (- 70. . - 22),
| NTEGER (-34..-3),
I NTEGER (- 30. . 33),
SEQUENCE {

Resel ecti onThr eshol dQ
Resel ecti onThr eshol dQ

SEQUENCE (S| ZE (1..maxEUTRA- Cel | Bl ack)) OF EUTRA- PhysCel | | dRange

SEQUENCE (Sl ZE (1..nmaxCel | EUTRA)) OF EUTRA- FreqNei ghCel | I nfo

SEQUENCE {
EUTRA- PhysCel | 1 d,
EUTRA- @ O f set Range,
I NTEGER (1..8)
I NTEGER (1..8)

185
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OPTI ONAL

OPTI ONAL,
OPTI ONAL

-- Cond RSRQ

-- Need R
-- Need R
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SIB5 field descriptions

carrierFregListEUTRA

List of carrier frequencies of E-UTRA.

dummy

This field is not used in the specification. If received it shall be ignored by the UE.

eutra-BlackCellList

List of blacklisted E-UTRA neighbouring cells.

eutra-multiBandInfoList

Indicates the list of frequency bands in addition to the band represented by carrierFreq for which cell reselection parameters are common, and a list of additionalPmax and
additionalSpectrumEmission values, as defined in TS 36.101 [22], table 6.2.4-1, for the frequency bands in eutra-multiBandInfoList
p-MaxEUTRA

The maximum allowed transmission power in dBm on the (uplink) carrier frequency, see TS 36.304 [27].
g-QualMin

Parameter "Qquamin” in TS 36.304 [27]. Actual value Qquamin = field value [dB].

g-QualMinOffsetCell

Parameter "Qquaminoffsetcetl” in TS 36.304 [27]. Actual value Qquaminoffsetcell = field value [dB].

g-RxLevMin

Parameter "Qmievmin” in TS 36.304 [27]. Actual value Qmievmin = field value * 2 [dBm].
g-RxLevMinOffsetCell

Parameter "Qmevminofisetcel’” in TS 36.304 [27]. Actual value Qrxievminofisetcell = field value * 2 [dB].
t-ReselectionEUTRA

Parameter "Treselectioneutra" in TS 38.304 [20].

threshX-High

Parameter "Threshx, ighe" in TS 38.304 [20].

threshX-HighQ

Parameter "Threshx, Highq" in TS 38.304 [20].

threshX-Low

Parameter "Threshx, Lowe" in TS 38.304 [20].

threshX-LowQ

Parameter "Threshx, Lowg" in TS 38.304 [20].

t-ReselectionEUTRA-SF

Parameter "Speed dependent ScalingFactor for Treselectioneutra” in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

Conditional Presence Explanation
RSRQ The field is mandatory present if the threshServingLowQ is present in SIB2; otherwise it is absent.

- SIB6

SIB6 contains an ETWS primary notification.

SIB6 information element

-- ASNLISTART
-- TAG Sl B6- START

ETSI
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SIB6 ::=
messagel denti fier
seri al Nunber
war ni ngType
| at eNonCri ti cal Ext ensi on

}

-- TAG Sl B6- STOP
-- ASNLISTOP

SEQUENCE {
BI T STRING (Sl ZE (16)),
BI T STRING (Sl ZE (16)),
OCTET STRING (SI ZE (2)),
OCTET STRI NG OPTI ONAL,

ETSI TS 138 331 V15.13.0 (2021-04)

SIB6 field descriptions

messageldentifier

Identifies the source and type of ETWS notification.

serialNumber

Identifies variations of an ETWS notification.

warningType

Identifies the warning type of the ETWS primary notification and provides information on emergency user alert and UE popup.

- SIB7

SB7 contains an ETWS secondary notification.

-- ASNLSTART
-- TAG Sl B7- START

SIB7 ::=
nmessagel dentifier
seri al Nurmber
war ni ngMessageSegment Type

war ni ngMessageSegnent Nunber

war ni ngMessageSegnent
dat aCodi ngSchene
| at eNonCri ti cal Ext ensi on

}

-- TAG Sl B7- STOP
-- ASNLISTOP

SIB7 information element

SEQUENCE {
BI T STRING (Sl ZE (16)),
BI T STRING (Sl ZE (16)),
ENUVERATED { not Last Segnent, | ast Segnent},
I NTEGER (0. . 63),
OCTET STRI NG,
OCTET STRING (SI ZE (1)) OPTI ONAL,
OCTET STRI NG OPTI ONAL,

ETSI

Cond Segnent 1
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SIB7 field descriptions

dataCodingScheme

Identifies the alphabet/coding and the language applied variations of an ETWS notification.
messageldentifier

Identifies the source and type of ETWS notification.

serialNumber

Identifies variations of an ETWS notification.

warningMessageSegment

Carries a segment of the Warning Message Contents IE.
warningMessageSegmentNumber

Segment number of the ETWS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, A segment number of one
corresponds to the second segment, and so on.

warningMessageSegmentType

Indicates whether the included ETWS warning message segment is the last segment or not.

Conditional Presence Explanation
Segmentl The field is mandatory present in the first segment of SIB7, otherwise it is absent.

- SIB8

S B8 contains a CMAS notification.

SIB8 information element

-- ASNLSTART
-- TAG Sl B8- START
SIB8 ::= SEQUENCE {
nmessagel dentifier BI T STRING (SI ZE (16)),
seri al Nunber BI T STRING (SI ZE (16)),
war ni ngMessageSegnent Type ENUMVERATED { not Last Segnent, | ast Segrment},
war ni ngMessageSegnment Nurber I NTEGER (0. .63),
war ni ngMessageSegnent OCTET STRI NG,
dat aCodi ngSchene OCTET STRING (Sl ZE (1)) OPTIl ONAL, -- Cond Segnent1
war ni ngAr eaCoor di nat esSegnent OCTET STRI NG OPTI ONAL, -- Need R
| at eNonCri ti cal Ext ensi on CCTET STRI NG OPTI ONAL,
}

-- TAG Sl B8- STOP
-- ASNLISTOP

ETSI
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SIB8 field descriptions

dataCodingScheme

Identifies the alphabet/coding and the language applied variations of a CMAS notification.

messageldentifier

Identifies the source and type of CMAS notification.

serialNumber

Identifies variations of a CMAS notification.

warningAreaCoordinatesSegment

If present, carries a segment, with one or more octets, of the geographical area where the CMAS warning message is valid as defined in [28]. The first octet of the first
warningAreaCoordinatesSegment is equivalent to the first octet of Warning Area Coordinates IE defined in and encoded according to TS 23.041 [29] and so on.
warningMessageSegment

Carries a segment, with one or more octets, of the Warning Message Contents IE defined in TS 38.413 [42]. The first octet of the Warning Message Contents IE is equivalent
to the first octet of the CB data IE defined in and encoded according to TS 23.041 [29], clause 9.4.2.2.5, and so on.

warningMessageSegmentNumber

Segment number of the CMAS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, one corresponds to the second
segment, and so on. If warning area coordinates are provided for the warning message, then this field applies to both warning message segment and warning area coordinates
segment.

warningMessageSegmentType

Indicates whether the included CMAS warning message segment is the last segment or not. If warning area coordinates are provided for the warning message, then this field
applies to both warning message segment and warning area coordinates segment.

Conditional Presence Explanation
Segmentl The field is mandatory present in the first segment of SIB8, otherwise it is absent.

- SIB9

SIB9 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the
UTC, the GPS and the local time.

NOTE: The UE may use the time information for numerous purposes, possibly involving upper layers e.g. to assist GPS initialisation, to synchronise the UE clock.

SIB9 information element

-- ASNLISTART
-- TAG Sl B9- START
SIB9 ::= SEQUENCE {
timelnfo SEQUENCE {
ti mel nf oUTC I NTEGER (0. .549755813887) ,
dayLi ght Savi ngTi ne BIT STRING (SI ZE (2)) OPTIONAL, -- Need R
| eapSeconds I NTEGER (-127..128) OPTI ONAL, -- Need R
| ocal Ti meOX f set | NTEGER (- 63..64) OPTI ONAL -- Need R
} OPTIONAL, -- Need R
| ateNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
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}

- TAG Sl B9- STOP
- ASN1STOP

SIB9 field descriptions

dayLightSavingTime

Indicates if and how daylight-saving time (DST) is applied to obtain the local time. The semantics are the same as the semantics of the Daylight Saving Time IE in TS 24.501
[23] and TS 24.008 [38]. The first/leftmost bit of the bit string contains the b2 of octet 3 and the second bit of the bit string contains b1 of octet 3 in the value part of the Daylight
Saving Time IE in TS 24.008 [38].

leapSeconds

Number of leap seconds offset between GPS Time and UTC. UTC and GPS time are related i.e. GPS time -leapSeconds = UTC time.

localTimeOffset

Offset between UTC and local time in units of 15 minutes. Actual value = field value * 15 minutes. Local time of the day is calculated as UTC time + localTimeOffset.
timelnfoUTC

Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted. The field counts
the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January
1, 1900). See NOTE 1. This field is excluded when determining changes in system information, i.e. changes of timelnfoUTC should neither result in system information change
notifications nor in a modification of valueTag in SIB1.

NOTE 1: The UE may use this field together with the leapSeconds field to obtain GPS time as follows: GPS Time (in seconds) = timelnfoUTC (in seconds) -
2,524,953,600 (seconds) + leapSeconds, where 2,524,953,600 is the number of seconds between 00:00:00 on Gregorian calendar date 1 January, 1900 and
00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time).

6.3.2 Radio resource control information elements

- AdditionalSpectrumEmission

The | E Additional SpectrumEmission is used to indicate emission requirements to be fulfilled by the UE (see TS 38.101-1 [15], clause 6.2.3, and TS 38.101-2 [39], clause 6.2.3).

AdditionalSpectrumEmission information element

- ASNLISTART
- TAG ADDI TI ONALSPECTRUMEM SSI ON- START

Addi ti onal SpectrunEm ssion ::= I NTEGER (0..7)

-- TAG ADDI TI ONALSPECTRUMEM SSI ON- STOP
- ASNLISTOP
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- Alpha

The |E Alpha defines possible values of athe pathloss compensation coefficient for uplink power control. Value alpha0 corresponds to the value 0, Value alpha04 corresponds
to the value 0.4, Value alpha05 corresponds to the value 0.5 and so on. Value alphal correspondsto value 1. See also clause 7.1 of TS 38.213[13].

- ASNLISTART
- TAG ALPHA- START

Al pha ::= ENUVERATED { al phaO, al pha04, al pha05, al pha06, al pha07, al pha08, al pha09, al phal}

- TAG ALPHA- STOP
- ASNLISTOP

- AMF-ldentifier

The |IE AMF-Identifier (AMFI) comprises of an AMF Region ID, an AMF Set ID and an AMF Pointer as specified in TS 23.003 [21], clause 2.10.1.

AMF-ldentifier information element

- ASNLISTART
- TAG AMF- | DENTI FI ER- START

AMVF-ldentifier ::= BI T STRING (SI ZE (24))

-- TAG AMF- | DENTI FI ER- STOP
- ASNLISTOP

— ARFCN-ValueEUTRA

The |lE ARFCN-ValueEUTRA is used to indicate the ARFCN applicable for adownlink, uplink or bi-directional (TDD) E-UTRA carrier frequency, asdefined in TS 36.101
[22].
ARFCN-ValueEUTRA information element

- ASNLISTART
- TAG ARFCN- VALUEEUTRA- START

ARFCN- Val ueEUTRA : : = I NTEGER (0. . maxEARFCN)

- TAG ARFCN- VALUEEUTRA- STOP
- ASNLISTOP

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 192 ETSI TS 138 331 V15.13.0 (2021-04)

- ARFCN-ValueNR

The |IE ARFCN-ValueNR is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster, as defined in TS 38.101-1 [15]
and TS 38.101-2 [39], clause 5.4.2.

-- ASNLISTART
- - TAG ARFCN- VALUENR- START

ARFCN- Val ueNR : : = I NTEGER (0. . maxNARFCN)

-- TAG ARFCN- VALUENR- STOP
-- ASNLISTOP

- BeamFailureRecoveryConfig

The |E BeamFailureRecoveryConfig is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See
also TS 38.321[3], clause 5.1.1.

BeamFailureRecoveryConfig information element

-- ASNLISTART

- - TAG BEAMFAI LURERECOVERYCONFI G- START

Beanfai | ureRecoveryConfig ::= SEQUENCE {
r oot Sequencel ndex- BFR I NTEGER (0. .137) OPTI ONAL, -- Need M
rach- Confi gBFR RACH- Conf i gGeneric OPTI ONAL, -- Need M
rsrp- Thr eshol dSSB RSRP- Range OPTI ONAL, -- Need M
candi dat eBeanRSLi st SEQUENCE ( Sl ZE( 1. . maxNr of Candi dat eBeans)) OF PRACH Resour ceDedi cat edBFR  OPTIONAL, -- Need M
ssb- per RACH Cccasi on ENUVERATED {oneEi ght h, oneFourth, oneHal f, one, two,

four, eight, sixteen} OPTI ONAL, -- Need M

ra- ssh- Cccasi onMaskl ndex I NTEGER (0. . 15) OPTI ONAL, -- Need M
recover ySear chSpacel d Sear chSpacel d OPTI ONAL, -- Need R
ra-Prioritization RA-Prioritization OPTI ONAL, -- Need R
beantai | ur eRecoveryTi mer ENUMERATED {ns10, ns20, ns40, ns60, ns80, ns100, ns150, ns5200} OPTI ONAL, -- Need M
msgl- Subcarri er Spaci ng Subcarri er Spaci ng OPTIONAL -- Need M
1]

}

PRACH- Resour ceDedi cat edBFR :: = CHO CE {
ssb BFR- SSB- Resour ce,
csi -RS BFR- CSI RS- Resour ce

}

BFR- SSB- Resource :: = SEQUENCE {
ssb SSB- | ndex,
ra- Preanbl el ndex | NTEGER (0. .63),

}
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BFR- CSI RS- Resource ::= SEQUENCE {
csi -RS NZP- CSI - RS- Resour cel d,
ra- Cccasi onLi st SEQUENCE (S| ZE(1.. maxRA- Cccasi onsPer CSI RS)) OF | NTEGER (0. . maxRA- Cccasi ons- 1) OPTI ONAL, -- Need R
r a- Preanbl el ndex I NTEGER (0. .63) OPTI ONAL, -- Need R
}

- - TAG BEAMFAI LURERECOVERYCONFI G- STOP
-- ASNLISTOP

BeamFailureRecoveryConfig field descriptions

beamFailureRecoveryTimer

Timer for beam failure recovery timer. Upon expiration of the timer the UE does not use CFRA for BFR. Value in ms. Value ms10 corresponds to 10 ms, value ms20
corresponds to 20 ms, and so on.

candidateBeamRSList

A list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated RA parameters. The network configures these reference
signals to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided.
msgl-SubcarrierSpacing

Subcarrier spacing for contention free beam failure recovery. Only the values 15 kHz or 30 kHz (FR1), and 60 kHz or 120 kHz (FR2) are applicable. See TS 38.211 [16], clause
5.3.2.

rsrp-ThresholdSSB

L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free random access to recover from beam failure (see TS
38.213 [13], clause 6).

ra-prioritization

Parameters which apply for prioritized random access procedure for BFR (see TS 38.321 [3], clause 5.1.1).

ra-ssb-OccasionMaskIndex

Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources.

rach-ConfigBFR

Configuration of contention free random access occasions for BFR.

recoverySearchSpaceld

Search space to use for BFR RAR. The network configures this search space to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in
which the BeamFailureRecoveryConfig is provided. The CORESET associated with the recovery search space cannot be associated with another search space. Network
always configures the UE with a value for this field when contention free random access resources for BFR are configured.

rootSequencelndex-BFR

PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1) for beam failure recovery.

ssh-perRACH-Occasion

Number of SSBs per RACH occasion for CF-BFR, see TS 38.213 [13], clause 8.1.

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 194 ETSI TS 138 331 V15.13.0 (2021-04)

BFR-CSIRS-Resource field descriptions

csi-RS

The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam for beam failure recovery (BFR).
ra-OccasionList

RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes
provided herein are also configured by prach-Configurationindex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency
resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH
slot and Third, in increasing order of indexes for PRACH slots.

If the field is absent the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS.

ra-Preamblelndex

The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index associated with the SSB that is QCLed
with this CSI-RS.

BFR-SSB-Resource field descriptions

ra-Preamblelndex

The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.
ssb

The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR).

- BetaOffsets

The |E BetaOffsets is used to configure beta-offset values, see TS 38.213 [13], clause 9.3.

BetaOffsets information element

-- ASNLISTART

-- TAG BETAOFFSETS- START

BetaOf fsets ::= SEQUENCE {
bet aOr f set ACK- | ndex1 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet aOr f set ACK- | ndex2 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet aCf f set ACK- | ndex3 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet alf f set CSl - Part 1- | ndex1 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet aOr f set CSl - Part 1- | ndex2 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet aOr f set CSl - Part 2- | ndex1 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet alf f set CSl - Part 2- | ndex2 I NTECER( 0. . 31) OPTIONAL -- Need S

}

-- TAG BETAOFFSETS- STOP
-- ASNLISTOP
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BetaOffsets field descriptions

betaOffsetACK-Index1

Up to 2 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.
betaOffsetACK-Index2

Up to 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.
betaOffsetACK-Index3

Above 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.
betaOffsetCSI-Partl-Index1

Up to 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.
betaOffsetCSI-Partl-Index2

Above 11 bits of CSl part 1 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.
betaOffsetCSI-Part2-Index1

Up to 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.
betaOffsetCSI-Part2-Index2

Above 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

- BSR-Config

The |E BSR-Config is used to configure buffer status reporting.

BSR-Config information element

-- ASNLISTART
-- TAG BSR- CONFI G START
BSR-Config ::= SEQUENCE {
peri odi cBSR- Ti mer ENUVERATED { sf1, sf5, sf10, sf16, sf20, sf32, sf40, sf64,
sf 80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity },
ret xBSR- Ti mer ENUMERATED { sf 10, sf20, sf40, sf80, sf160, sf320, sf640, sf1280, sf2560,
sf 5120, sf10240, spareb5, spared4, spare3, spare2, sparel},
| ogi cal Channel SR- Del ayTi nmer ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, sparel} OPTI ONAL, -- Need R
}

-- TAG BSR- CONFI G- STOP
-- ASNLISTOP

BSR-Config field descriptions

logicalChannelSR-DelayTimer

Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on.
periodicBSR-Timer

Value in number of subframes. Value sfl corresponds to 1 subframe, value sf5 corresponds to 5 subframes and so on.
retxBSR-Timer

Value in number of subframes. Value sf10 corresponds to 10 subframes, value sf20 corresponds to 20 subframes and so on.
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- BWP
The |E BWP is used to configure generic parameters of a bandwidth part as defined in TS 38.211 [16], clause 4.5, and TS 38.213 [13], clause 12.

For each serving cell the network configures at least an initial downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary
uplink (SUL)) initial uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell.

The uplink and downlink bandwidth part configurations are divided into common and dedicated parameters.

BWP information element

- ASNLSTART
- TAG BWP- START
BWP :: = SEQUENCE {
| ocati onAndBandwi dt h | NTEGER (0. .37949),
subcarri er Spaci ng Subcarri er Spaci ng,
cyclicPrefix ENUVERATED { extended } OPTI ONAL -- Need R

- TAG BWP- STOP
- ASN1ISTCOP

BWHP field descriptions

cyclicPrefix

Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all subcarrier spacings
and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see TS 38.211 [16], clause 4.2)

locationAndBandwidth

Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with

size
assumptions as described in TS 38.213 [13], clause 12, i.e. setting NBWF:275- The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier

(configured in SCS-SpecificCarrier contained within FrequencylnfoDL / FrequencylnfoUL / FrequencylnfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon /
ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same
center frequency (see TS 38.213 [13], clause 12)

subcarrierSpacing

Subcarrier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to TS
38.211 [16], table 4.2-1. The value kHz15 corresponds to p=0, value kHz30 corresponds to p=1, and so on. Only the values 15 kHz, 30 kHz, or 60 kHz (FR1), and 60 kHz or
120 kHz (FR2) are applicable. For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell.

- BWP-Downlink

The |IE BWP-Downlink is used to configure an additional downlink bandwidth part (not for the initial BWP).
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BWP-Downlink information element

-- ASNLISTART
-- TAG BWP- DONALI NK- START
BWP- Downl i nk :: = SEQUENCE {
bwp- I d BWP- I d,
bwp- Conmon BWP- Downl i nkConmon OPTI ONAL,
BWP- Downl i nkDedi cat ed OPTI ONAL,

bwp- Dedi cat ed

}

-- TAG BWP- DOMNLI NK- STOP
-- ASNLISTOP

ETSI TS 138 331 V15.13.0 (2021-04)

-- Cond SetupCQt her BWP
-- Cond SetupCQt her BWP

BWP-Downlink field descriptions

bwp-Id

An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part.
The network configures the BWPs with consecutive IDs from 1. The Network does not include the value 0, since value 0 is reserved for the initial BWP.

Conditional Presence Explanation

SetupOtherBWP

The field is mandatory present upon configuration of a new DL BWP. The field is optionally present, Need M, otherwise.

— BWP-DownlinkCommon

The |E BWP-DownlinkCommon is used to configure the common parameters of a downlink BWP. They are "cell specific' and the network ensures the necessary alignment with
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells,

the network provides the common parameters via dedicated signalling.

BWP-DownlinkCommon information element

-- ASNLSTART
-- TAG BWP- DOANLI NKCOMMON- START

BWP- Downl i nkConmon : : = SEQUENCE {
generi cParaneters BWP,

pdcch- Conf i gCommon Set upRel ease { PDCCH Confi gCommon }
pdsch- Conf i gCommon Set upRel ease { PDSCH Confi gCommon }

}

-- TAG BWP- DOWNLI NKCOMMON- STOP
-- ASNLISTOP
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BWP-DownlinkCommon field descriptions

pdcch-ConfigCommon
Cell specific parameters for the PDCCH of this BWP.
pdsch-ConfigCommon
Cell specific parameters for the PDSCH of this BWP.

— BWP-DownlinkDedicated

The |E BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of adownlink BWP.

BWP-DownlinkDedicated information element

-- ASNLISTART

-- TAG BWP- DONNLI NKDEDI CATED- START

BWP- Downl i nkDedi cated ::= SEQUENCE {
pdcch-Config Set upRel ease { PDCCH Config } OPTI ONAL, -- Need M
pdsch- Config Set upRel ease { PDSCH Config } OPTI ONAL, -- Need M
sps- Config Set upRel ease { SPS-Config } OPTI ONAL, -- Need M
radi oLi nkMoni t ori ngConfig Set upRel ease { Radi oLi nkMoni toringConfig } OPTI ONAL, -- Need M

}

-- TAG BWP- DOWNLI NKDEDI CATED- STOP
-- ASNLISTOP

BWP-DownlinkDedicated field descriptions

pdcch-Config

UE specific PDCCH configuration for one BWP.

pdsch-Config

UE specific PDSCH configuration for one BWP.

sps-Config

UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an
active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time.

radioLinkMonitoringConfig

UE specific configuration of radio link monitoring for detecting cell- and beam radio link failure occasions. The maximum number of failure detection resources should be limited
up to 8 for both cell and beam radio link failure detection in Rel-15.

- BWP-Id
The |E BWP-Id is used to refer to Bandwidth Parts (BWP). The initial BWP isreferred to by BWP-I1d 0. The other BWPs are referred to by BWP-1d 1 to maxNrofBWPs.
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BWP-Id information element

- ASNLISTART
- TAG BWP- | D- START

BW-1d ::= I NTEGER (0. . maxNr of BWPs)

- TAG BWP- | D- STOP
- ASNLSTOP
- BWP-Uplink
The |E BWP-Uplink is used to configure an additional uplink bandwidth part (not for the initial BWP).

BWP-Uplink information element

- ASNLISTART
- TAG BWP- UPLI NK- START
BWP- Uplink ::= SEQUENCE {
bwp- 1 d BWP- | d,
bwp- Conmon BWP- Upl i nkCommon OPTI ONAL,

bwp- Dedi cat ed BWP- Upl i nkDedi cat ed OPTI ONAL,

- TAG BWP- UPLI NK- STOP
- ASNLSTOP

ETSI TS 138 331 V15.13.0 (2021-04)

- Cond SetupQ her BWP
- Cond Set upQt her BWP

BWP-Uplink field descriptions

bwp-Id

An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part.
The network configures the BWPs with consecutive IDs from 1. The Network does not include the value 0, since value 0 is reserved for the initial BWP.

Conditional Presence Explanation

SetupOtherBWP The field is mandatory present upon configuration of a new UL BWP. The field is optionally present, Need M, otherwise.

- BWP-UplinkCommon

The |E BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific* and the network ensures the necessary alignment with
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells,

the network provides the common parameters via dedicated signalling.

ETSI
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BWP-UplinkCommon information element

-- ASNLISTART
- - TAG BWP- UPLI NKCOMMON- START
BWP- Upl i nkCommon :: = SEQUENCE {
generi cParaneters BWP,
rach- Conf i gCommon Set upRel ease { RACH Confi gCommon } OPTI ONAL, -- Need M
pusch- Conf i gConmon Set upRel ease { PUSCH Confi gCommon } OPTI ONAL, -- Need M
pucch- Conf i gConmon Set upRel ease { PUCCH Confi gComon } OPTI ONAL, -- Need M
}

- - TAG BWP- UPLI NKCOMMON- STOP
-- ASNLISTOP

BWP-UplinkCommon field descriptions

pucch-ConfigCommon

Cell specific parameters for the PUCCH of this BWP.

pusch-ConfigCommon

Cell specific parameters for the PUSCH of this BWP.

rach-ConfigCommon

Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam
failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-ld as UL-BWP) are
the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP. The network configures rach-ConfigCommon, whenever it configures contention free
random access (for reconfiguration with sync or for beam failure recovery).

- BWP-UplinkDedicated
The |E BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP.

BWP-UplinkDedicated information element

-- ASNLISTART
-- TAG BWP- UPLI NKDEDI CATED- START
BWP- Upl i nkDedi cated ::= SEQUENCE {
pucch- Config Set upRel ease { PUCCH Config } OPTI ONAL, -- Need M
pusch- Config Set upRel ease { PUSCH Config } OPTI ONAL, -- Need M
configuredG ant Confi g Set upRel ease { ConfiguredG antConfig } OPTI ONAL, -- Need M
srs-Config Set upRel ease { SRS-Config } OPTI ONAL, -- Need M
beanfai | ureRecoveryConfig Set upRel ease { Beanfai |l ureRecoveryConfig } OPTI ONAL, -- Cond SpCell Only
}

-- TAG BWP- UPLI NKDEDI CATED- STOP
-- ASNLISTOP
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BWP-UplinkDedicated field descriptions

beamFailureRecoveryConfig

Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

configuredGrantConfig

A Configured-Grant of typel or type2. It may be configured for UL or SUL but in case of typel not for both at a time. Except for reconfiguration with sync, the NW does not
reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at
any time.

pucch-Config

PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the
uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH ScCell. If supported by the UE, the network may
configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH ScCell).

In (NG)EN-DC and NE-DC, the NW configures at most one serving cell per frequency range with PUCCH. In (NG)EN-DC and NE-DC, if two PUCCH groups are configured,
the serving cells of the NR PUCCH group in FR2 use the same numerology. For NR-DC, the maximum number of PUCCH groups in each cell group is one, and only the same
numerology is supported for the cell group with carriers only in FR2.

The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with
reconfigurationWithSync (for SpCell or PUCCH ScCell) or with SCell release and add (for PUCCH ScCell) to move the PUCCH between the UL and SUL carrier of one serving
cell. In other cases, only modifications of a previously configured pucch-Config are allowed.

If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

pusch-Config

PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL
indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.

srs-Config

Uplink sounding reference signal configuration.

Conditional Presence Explanation
SpCellOnly The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise.

NOTE 1: In case of RRCReconfiguration with reconfigurationWithSync, the UE performs a MAC reset, which involves releasing the PUCCH-CSI/SRS/SR configuration in
accordance with clause 5.3.12 and TS 38.321 [ 6], clauses 5.12 and 5.2. Hence, for these parts of the dedicated radio resource configuration, delta signalling is not
supported in the message when reconfigurationWithSync is included.

- CellAccessRelatedInfo

The | E Cell AccessRel atedI nfo indicates cell access related information for this cell.

CellAccessRelatedInfo information element

- ASNLSTART
- TAG CELLACCESSRELATEDI NFO- START
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Cel | AccessRel at edl nfo = SEQUENCE {

pl m-ldentitylList PLM\- I denti tyl nfoLi st

cel | ReservedFor Ot her Use ENUMERATED {true} OPTI ONAL, -- Need R
}

-- TAG CELLACCESSRELATEDI NFO- STOP
-- ASNLISTOP

CellAccessRelatedInfo field descriptions

cellReservedForOtherUse

Indicates whether the cell is reserved, as defined in 38.304 [20]. The field is applicable to all PLMNs.

plmn-ldentityList

The plmn-IdentityList is used to configure a set of PLMN-Identitylnfo elements. Each of those elements contains a list of one or more PLMN Identities and additional
information associated with those PLMNSs. The total number of PLMNs in the PLMN-IdentitylnfoList does not exceed 12. A PLMN-identity can be included only once, and in
only one entry of the PLMN-IdentityInfoList. The PLMN index is defined as b1+b2+...+b(n-1)+i for the PLMN included at the n-th entry of PLMN-IdentityInfoList and the i-th
entry of its corresponding PLMN-Identitylnfo, where b(j) is the humber of PLMN-Identity entries in each PLMN-IdentityInfo, respectively.

- CellAccessRelatedInfo-EUTRA-5GC

The | E Cell AccessRel atedl nfo-EUTRA-5GC indicates cell access related information for an LTE cell connected to 5GC.

CellAccessRelatedInfo-EUTRA-5GC information element

-- ASNLISTART
-- TAG CELLACCESSRELATEDI NFOEUTRA- 5GC- START
Cel | AccessRel at edl nf o- EUTRA-5GC  :: = SEQUENCE {
pl m-ldentityList-eutra-5gc PLM\- I denti tyLi st - EUTRA- 5GC,
t racki ngAr eaCode- eut r a- 5gc Tr acki ngAr eaCode,
ranac- 5gc RAN- Ar eaCode OPTI ONAL,
cellldentity-eutra-5gc Cel | I dentity- EUTRA- 5GC
}
PLM\- I denti tyLi st - EUTRA-5GC: : = SEQUENCE (SI ZE (1..maxPLMN)) OF PLM\-Identity- EUTRA-5GC
PLM\- I denti ty- EUTRA-5CGC :: = CHO CE {
pl m-1dentity- EUTRA-5GC PLM\- I dentity,
pl m-i ndex I NTEGER ('1..nmaxPLMN)
}
Cel |l dentity- EUTRA-5GC :: = CHO CE {
cel lldentity- EUTRA BI T STRING (SI ZE (28)),
cel | 1 d-i ndex I NTEGER ('1..nmaxPLMN)
}

-- TAG CELLACCESSRELATEDI NFCEUTRA- 5GC- STCP
-- ASNLISTOP
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- CellAccessRelatedIinfo-EUTRA-EPC

The | E Cell AccessRel atedl nfo-EUTRA-EPC indicates cell access related information for an LTE cell connected to EPC.

CellAccessRelatedInfo-EUTRA-EPC information element

-- ASNLISTART

-- TAG CELLACCESSRELATEDI NFOEUTRA- EPC- START

Cel | AccessRel at edl nf o- EUTRA-EPC  :: = SEQUENCE {
pl m-ldentityList-eutra-epc PLM\- I denti t yLi st - EUTRA- EPC,
t racki ngAr eaCode- eut r a- epc BI T STRING (SI ZE (16)),
cellldentity-eutra-epc BI T STRING (SI ZE (28))

}

PLM\- | denti tyLi st - EUTRA- EPC:. : = SEQUENCE (SI ZE (1..maxPLMN)) OF PLM\-ldentity

-- TAG CELLACCESSRELATEDI NFOEUTRA- EPC- STOP
-- ASNLISTOP

— CellGroupConfig

The CellGroupConfig |E is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels
with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).

CellGroupConfig information element

-- ASNLISTART
-- TAG CELLGROUPCONFI G- START

-- Configuration of one Cell-G oup:

Cel | GoupConfig :: = SEQUENCE {

cel |l Goupld Cel | Groupl d,

rl c- Bear er ToAddModLi st SEQUENCE (S| ZE(1..maxLC-1D)) OF RLC BearerConfig OPTI ONAL, -- Need N
rl c- Bear er ToRel easeli st SEQUENCE (Sl ZE(1..maxLC-1D)) OF Logical Channel Il dentity OPTI ONAL, -- Need N
mac- Cel | G oupConfig MAC- Cel | G oupConfi g OPTI ONAL, -- Need M
physi cal Cel | G oupConfi g Physi cal Cel | G oupConfi g OPTI ONAL, -- Need M
spCel | Config SpCel | Confi g OPTI ONAL, -- Need M
sCel | ToAddModLi st SEQUENCE (Sl ZE (1..maxNrof SCells)) OF SCell Config OPTI ONAL, -- Need N
sCel | ToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof SCel |l s)) OF SCel | | ndex OPTI ONAL, -- Need N

L]

[l
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report Upl i nkTxDi rect Current ENUMERATED {t r ue} OPTI ONAL -- Cond BWP-Reconfig
11

-- Serving cell specific MAC and PHY paraneters for a SpCell:

SpCel | Config :: = SEQUENCE {
servCel | I ndex ServCel | | ndex OPTI ONAL, -- Cond SCG
reconfigurati onWthSync Reconfi gurati onWthSync OPTI ONAL, -- Cond ReconfWthSync
rlf-Ti mersAndConst ant s Set upRel ease { RLF-Ti mersAndConstants } OPTI ONAL, -- Need M
rl m nSyncQut O SyncThr eshol d ENUMERATED {n1} OPTIl ONAL, -- Need S
spCel | Confi gDedi cat ed ServingCel | Config OPTIl ONAL, -- Need M
}
Reconfigurati onWthSync ::= SEQUENCE {
spCel | Confi gCommon Ser vi ngCel | Confi gConmon OPTI ONAL, -- Need M
newUE- | dentity RNTI - Val ue,
t 304 ENUMERATED {ns50, ns100, ns150, n8200, n8500, n81000, n®82000, n®E10000},
rach- Confi gDedi cat ed CHO CE {
upl i nk RACH- Conf i gDedi cat ed,
suppl ement aryUpl i nk RACH- Conf i gDedi cat ed
} OPTIl ONAL, -- Need N
[
smtc SSB- MIC OPTI ONAL -- Need S
1]
}
SCel | Config ::= SEQUENCE {
sCel | I ndex SCel | | ndex,
sCel | Confi gCommon Ser vi ngCel | Confi gConmobn OPTI ONAL, -- Cond SCel | Add
sCel | Conf i gDedi cat ed ServingCel | Config OPTI ONAL, -- Cond SCel | Addivbd
[
smc SSB- MIC OPTI ONAL -- Need S
11
}

-- TAG CELLGROUPCONFI G- STOP
-- ASNLISTCP
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CellGroupConfig field descriptions

mac-CellGroupConfig

MAC parameters applicable for the entire cell group.

ric-BearerToAddModList

Configuration of the MAC Logical Channel, the corresponding RLC entities and association with radio bearers.

reportUplinkTxDirectCurrent

Enables reporting of uplink and supplementary uplink Direct Current location information upon BWP configuration and reconfiguration. This field is only present when the BWP
configuration is modified or any serving cell is added or removed. This field is absent in the IE CellGroupConfig when provided as part of RRCSetup message. If UE is
configured with SUL carrier, UE reports both UL and SUL Direct Current locations.

riminSyncOutOfSyncThreshold

BLER threshold pair index for IS/OOS indication generation, see TS 38.133 [14], table 8.1.1-1. n1 corresponds to the value 1. When the field is absent, the UE applies the
value 0. Whenever this is reconfigured, UE resets N310 and N311, and stops T310, if running. Network does not include this field.

sCellToAddModList

List of seconary serving cells (SCells) to be added or modified.

sCellToReleaseList

List of secondary serving cells (SCells) to be released.

spCellConfig

Parameters for the SpCell of this cell group (PCell of MCG or PSCell of SCG).

ReconfigurationWithSync field descriptions

rach-ConfigDedicated

Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP
(see UplinkConfig).

smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change, NR PCell change, and NR PSCell addition. The network sets the periodicityAndOffset to
indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of NR PCell change and NR PSCell addition, the smtc is based on the timing
reference of (source) PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC in the
measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.

SCellConfig field descriptions

smtc

The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-
periodicityServingCell in sCellConfigCommon. The smtc is based on the timing of the SpCell of associated cell group. In case of inter-RAT handover to NR, the timing
reference is the NR PCell. In case of intra-NR PCell change (standalone NR) or NR PSCell change (EN-DC), the timing reference is the target SpCell. If the field is absent, the
UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.
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SpCellConfig field descriptions

reconfigurationWithSync

Parameters for the synchronous reconfiguration to the target SpCell.

rif-TimersAndConstants

Timers and constants for detecting and triggering cell-level radio link failure. For the SCG, rlf-TimersAndConstants can only be set to setup and is always included at SCG
addition.

servCelllndex

Serving cell ID of a PSCell. The PCell of the Master Cell Group uses ID = 0.

Conditional Presence Explanation
BWP-Reconfig The field is optionally present, Need N, if the BWPs are reconfigured or if serving cells are added or removed. Otherwise it is
absent.
ReconfWithSync The field is mandatory present in the RRCReconfiguration message:

- in each configured CellGroupConfig for which the SpCell changes,

- in the masterCellGroup at change of AS security key derived from Kgns,

- in the secondaryCellGroup at:
- PSCell addition,
- update of required Sl for PSCell,
- change of AS security key derived from S-Kgng while the UE is configured with at least one radio bearer with

keyToUse set to secondary and that is not released by this RRCReconfiguration message.
Otherwise it is optionally present, need M. The field is absent in RRCResume or RRCSetup messages.

SCellAdd The field is mandatory present upon SCell addition; otherwise it is absent, Need M.
SCellAddMod The field is mandatory present upon SCell addition; otherwise it is optionally present, need M.
SCG The field is mandatory present in an SpCellConfig for the PSCell. It is absent otherwise.

NOTE: Incase of change of AS security key derived from S-Kgne/S-Keng, if reconfigurationWithSync is not included in the master CellGroup, the network releases all
existing MCG RLC bearers associated with aradio bearer with keyToUse set to secondary. In case of change of AS security key derived from Kgne/Keng, if
reconfigurationWithSync is not included in the secondaryCell Group, the network releases all existing SCG RL C bearers associated with aradio bearer with
keyToUse set to primary.

- CellGroupld

The |E CellGroupld is used to identify a cell group. Value 0 identifies the master cell group. Other values identify secondary cell groups. In this version of the specification only
values 0 and 1 are supported.

CellGroupld information element

- ASNLSTART
- TAG CELLGROUPI D- START

Cel | Goupld ::= I NTEGER (0.. naxSecondaryCel | G oups)

- TAG CELLGROUPI D- STOP
- ASN1STOP
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- Cellldentity

The |E Cellldentity is used to unambiguously identify a cell within a PLMN.

Cellldentity information element

- ASNLISTART
- TAG CELLI DENTI TY- START

Cellldentity ::= BI T STRING (SI ZE (36))

- TAG CELLI DENTI TY- STOP
- ASN1STOP

- CellReselectionPriority

The |E CellReselectionPriority concerns the absolute priority of the concerned carrier frequency, as used by the cell reselection procedure. Corresponds to parameter " priority"
in TS 38.304 [20]. Value 0 means lowest priority. The UE behaviour for the case the field is absent, if applicable, is specified in TS 38.304 [20].
CellReselectionPriority information element

- ASNLISTART
- TAG CELLRESELECTI ONPRI ORI TY- START

Cel | Resel ectionPriority ::= I NTEGER (0..7)

- TAG CELLRESELECTI ONPRI ORI TY- STOP
- ASN1STOP

- CellReselectionSubPriority

The |E CellReselectionSubPriority indicates a fractional value to be added to the value of cellReselectionPriority to obtain the absolute priority of the concerned carrier
frequency for E-UTRA and NR. Value oDot2 corresponds to 0.2, value oDot4 corresponds to 0.4 and so on.
CellReselectionSubPriority information element

- ASNLISTART
- TAG CELLRESELECTI ONSUBPRI ORI TY- START

Cel | Resel ectionSubPriority ::= ENUMERATED { oDot 2, oDot 4, oDot6, oDot 8}
-- TAG CELLRESELECTI ONSUBPRI ORI TY- STOP
- ASNLSTCP
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- CGI-InfoEUTRA

The |lE CGI-InfoEUTRA indicates EUTRA cell access related information, which is reported by the UE as part of E-UTRA report CGI procedure.

CGI-InfoEUTRA information element

-- ASNLISTART
-- TAG C4 - | NFOEUTRA- START
CA -1 nfoEUTRA :: = SEQUENCE {
cgi -i nfo- EPC SEQUENCE {
cgi -i nf o- EPC- | egacy Cel | AccessRel at edl nf o- EUTRA- EPC,
cgi -info-EPC i st SEQUENCE (Sl ZE (1..maxPLMN)) OF Cel | AccessRel at edl nf o- EUTRA- EPC OPTI ONAL
} OPTI ONAL,
cgi -info-5GC SEQUENCE (Sl ZE (1..maxPLMN)) OF Cel | AccessRel at edl nf o- EUTRA- 5GC OPTI ONAL,
fregBandl ndi cat or FregBandl ndi cat or EUTRA,
mul ti Bandl nf oLi st Mul ti Bandl nf oLi st EUTRA OPTI ONAL,
fregBandl ndicatorPriority ENUMERATED {t r ue} OPTI ONAL
}

-- TAG CG - | NFOEUTRA- STOP
-- ASNLISTOP

- CGlI-InfoNR

The |E CGI-InfoNR indicates cell access related information, which is reported by the UE as part of report CGI procedure.

CGlI-InfoNR information element

-- ASNLISTART
-- TAG Cd - | NFO- NR- START
CE-InfoNR :: = SEQUENCE {
pl m-1dentityl nfolist PLMN\- I denti tyl nfoli st OPTI ONAL,
frequencyBandLi st Mul ti FrequencyBandLi st NR OPTI ONAL,
noS| B1 SEQUENCE {
ssh-SubcarrierOf set | NTEGER (0. . 15),
pdcch- Confi gSlI B1 PDCCH- Confi gSI B1
} OPTI ONAL,
}

-- TAG CG -1 NFO- NR- STOP
-- ASNLISTOP
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CGlI-InfoNR field descriptions

noSIB1
Contains ssb-SubcarrierOffset and pdcch-ConfigSIB1 fields acquired by the UE from MIB of the cell for which report CGI procedure was requested by the network in case SIB1
was not broadcast by the cell.

- CodebookConfig

The |E CodebookConfig is used to configure codebooks of Type-l1 and Type-1l (see TS 38.214 [19], clause 5.2.2.2)

CodebookConfig information element

-- ASNLISTART
- - TAG CODEBOOKCONFI G- START
CodebookConfig :: = SEQUENCE {
codebookType CHO CE {
typel SEQUENCE {
subType CHO CE {
typel - Si ngl ePanel SEQUENCE {
nr O Ant ennaPort s CHO CE {
t wo SEQUENCE {
t woTX- CodebookSubset Restri cti on BI T STRING (Sl ZE (6))
H
nmor eThanTwo SEQUENCE {
nl-n2 CHO CE {
t wo- one- Typel - Si ngl ePanel - Restriction BI T STRING (SIZE (8)),
t wo- t wo- Typel - Si ngl ePanel - Restriction BI T STRING (SIZE (64)),
four-one-Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (16)),
t hree-t wo- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (96)),
si x- one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (24)),
f our -t wo- Typel - Si ngl ePanel - Restriction BI T STRING (SIZE (128)),
ei ght - one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (32)),
four-three-Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (192)),
si x-two- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (192)),
t wel ve- one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (48)),
four-four-Typel - Si ngl ePanel -Restriction BI T STRI NG (SI ZE (256)),
ei ght -t wo- Typel - Si ngl ePanel - Restriction BI T STRI NG (SI ZE (256)),
si xt een- one- Typel - Si ngl ePanel - Restriction BI T STRING (Sl ZE (64))
H
typel - Si ngl ePanel - codebookSubset Restri ction-i 2 BI T STRING (SI ZE (16)) OPTI ONAL -- Need R
b
typel - Si ngl ePanel -ri-Restriction BI T STRING (SI ZE (8))
},
typel - Mul ti Panel SEQUENCE {
ng- nl-n2 CHO CE {
t wo-t wo- one- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (8)),
t wo- f our - one- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (16)),
f our - t wo- one- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (8)),
t wo-t wo- t wo- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (64)),
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t wo- ei ght - one- Typel - Mul ti Panel - Restriction
four-four-one-Typel - Ml ti Panel - Restriction
t wo- f our-two- Typel - Mul ti Panel - Restriction
four-two-two- Typel - Mul ti Panel - Restriction
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BI T STRING (Sl ZE (32)),
BI T STRING (Sl ZE (16)),
BI T STRING (S| ZE (128)),
BI T STRING (Sl ZE (64))

H
ri-Restriction BI T STRING (Sl ZE (4))
}
b
codebookMde I NTEGER (1..2)
},
type2 SEQUENCE {
subType CHO CE {
typell SEQUENCE {
nl- n2- codebookSubset Restri ction CHO CE {
t wo- one BI T STRING (SI ZE (16)),
t wo- t wo BI T STRING (Sl ZE (43)),
four-one BI T STRING (SI ZE (32)),
t hree-two BI T STRING (Sl ZE (59)),
si x-one BI T STRING (SI ZE (48)),
four-two BI T STRING (SI ZE (75)),
ei ght - one BI T STRING (Sl ZE (64)),
four-three BI T STRING (SI ZE (107)),
si x-two BI T STRING (SI ZE (107)),
t wel ve- one BI T STRING (SI ZE (96)),
four-four BI T STRING (SIZE (139)),
ei ght-two BI T STRING (SI ZE (139)),
si xt een- one BI T STRING (SI ZE (128))
H
typel |l -Rl -Restriction BI T STRING (Sl ZE (2))
typel |l - Port Sel ecti on SEQUENCE {
port Sel ecti onSanpl i ngSi ze ENUMERATED {nl1, n2, n3, n4}
typel | -Port Sel ecti onRI - Restriction BI T STRING (SIZE (2))
}
H
phaseAl phabet Si ze ENUMVERATED {n4, n8},
subbandAnpl i t ude BOOLEAN,
nunber O Beans ENUMERATED {two, three, four}
}

}

- - TAG CODEBOOKCONFI G- STOP
-- ASNLISTOP
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CodebookConfig field descriptions

codebookMode

CodebookMode as specified in TS 38.214 [19], clause 5.2.2.2.2.

codebookType

CodebookType including possibly sub-types and the corresponding parameters for each (see TS 38.214 [19], clause 5.2.2.2).
nl-n2-codebookSubsetRestriction

Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.3).
Number of bits for codebook subset restriction is CEIL(log2(nchoosek(01*02,4)))+8*n1*n2 where nchoosek(a,b) = al/(b!(a-b)}).
nil-n2

Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.1).
ng-nl-n2

Codebook subset restriction for Type | Multi-panel codebook (see TS 38.214 [19], clause 5.2.2.2.2).

numberOfBeams

Number of beams, L, used for linear combination.

phaseAlphabetSize

The size of the PSK alphabet, QPSK or 8-PSK.

portSelectionSamplingSize

The size of the port selection codebook (parameter d).

ri-Restriction

Restriction for RI for Typel-MultiPanel-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.2).

subbandAmplitude

If subband amplitude reporting is activated (true).

twoTX-CodebookSubsetRestriction

Codebook subset restriction for 2TX codebook (see TS 38.214 [19] clause 5.2.2.2.1).
typel-SinglePanel-codebookSubsetRestriction-i2

i2 codebook subset restriction for Type | Single-panel codebook used when reportQuantity is CRI/Ri/i1/CQI (see TS 38.214 [19] clause 5.2.2.2.1).
typel-SinglePanel-ri-Restriction

Restriction for RI for Typel-SinglePanel-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.1).
typell-PortSelectionRI-Restriction

Restriction for RI for Typell-PortSelection-RI-Restriction (see TS 38.214 [19], clause 5.2.2.4).

typell-RI-Restriction

Restriction for RI for Typell-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.3).

- ConfiguredGrantConfig

The |E ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be
configured via RRC (typel) or provided viathe PDCCH (addressed to CS-RNTI) (type2).

ConfiguredGrantConfig information element

-- ASNLSTART
- - TAG CONFI GUREDGRANTCONFI G- START
ConfiguredGantConfig ::= SEQUENCE {
frequencyHoppi ng ENUMERATED {intraSlot, interSlot} OPTI ONAL, -- Need S
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cg- DVRS- Confi gurati on DVRS- Upl i nkConfi g,

ncts- Tabl e ENUMERATED { qanR56, qanb4LowSE} OPTI ONAL, -- Need S
ncts- Tabl eTr ansf or nPr ecoder ENUVERATED {qan?56, gant64LowSE} OPTI ONAL, -- Need S
uci - OnPUSCH Set upRel ease { CG UCI - OnPUSCH } OPTI ONAL, -- Need M
resour ceAl | ocation ENUMERATED { resourceAl | ocati onTypeO, resourceAl |l ocationTypel, dynam cSwitch },

rbg-Si ze ENUMERATED { confi g2} OPTI ONAL, -- Need S
power Cont r ol LoopToUse ENUVERATED {n0, n1},

p0- PUSCH Al pha PO- PUSCH- Al phaSet | d,

transf or nPr ecoder ENUMERATED { enabl ed, di sabl ed} OPTI ONAL, -- Need S
nr of HARQ Pr ocesses | NTEGER( 1. . 16),

repK ENUVERATED {nl1, n2, n4, n8},

repK- RV ENUVERATED {s1-0231, s2-0303, s3-0000} OPTI ONAL, -- Need R
periodicity ENUMERATED {

synR, synv, synilx14, synPx14, symix1l4, synbx14, synBx14, synlOx14, syml6x1l4, synR0x14
synB2x14, symiOx14, synb4x14, synBOx14, synl28x14, syml60x14, synP56x14, synB20x14, synbl2x14
syn640x14, synl024x14, synml280x14, synR560x14, synbl120x14,

syn6, synilx12, synPx12, symidx1l2, synbx12, synBx12, synlOx12, syml6x12, synR0x12, synB82x12
symiOx12, synb4x12, synBOx12, syml28x12, syml60x12, synR56x12, synB20x12, synbl2x12, syn6540x12
syml280x12, synR560x12

b
confi guredG ant Ti mer I NTEGER (1..64) OPTIl ONAL, -- Need R
rrc- ConfiguredUpl i nkG ant SEQUENCE {
ti meDomai nOf f set I NTEGER (0..5119),
ti meDomai nAl | ocati on I NTEGCER (0. .15),
frequencyDomai nAl | ocati on BI T STRI NG (SI ZE(18)),
ant ennaPor t I NTEGER (0. .31),
dnrs-Seqglnitialization I NTEGER (0..1) OPTI ONAL, -- Need R
pr ecodi ngAndNunber Of Layer s I NTECER (0. .63),
srs- Resour cel ndi cat or I NTEGER (0. . 15) OPTI ONAL, -- Need R
ncsAndTBS I NTEGER (0. . 31),
frequencyHoppi ngOf f set I NTEGER (1.. nmaxNrof Physi cal Resour ceBl ocks-1) OPTI ONAL, -- Need R
pat hl ossRef er encel ndex I NTEGCER (0. . nmaxNr of PUSCH Pat hl ossRef er enceRSs- 1),
} OPTIl ONAL, -- Need R
}
CG UCI - OnPUSCH : : = CHO CE {
dynam ¢ SEQUENCE (SIZE (1..4)) OF BetaOfsets,
sem Static Bet aCf f set s
}

- - TAG CONFI GUREDGRANTCONFI G- STOP
-- ASNLISTOP
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ConfiguredGrantConfig field descriptions

antennaPort

Indicates the antenna port(s) to be used for this configuration, and the maximum bitwidth is 5. See TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1.
cg-DMRS-Configuration

DMRS configuration (see TS 38.214 [19], clause 6.1.2.3).

configuredGrantTimer

Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity.

dmrs-Seqlnitialization

The network configures this field if transformPrecoder is disabled. Otherwise the field is absent.

frequencyDomainAllocation

Indicates the frequency domain resource allocation, see TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1).

frequencyHopping

The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables ‘Inter-slot frequency hopping'. If the field is absent, frequency hopping is not
configured.

frequencyHoppingOffset

Freguency hopping offset used when frequency hopping is enabled (see TS 38.214 [19], clause 6.1.2 and clause 6.3).

mcs-Table

Indicates the MCS table the UE shall use for PUSCH without transform precoding. If the field is absent the UE applies the value gam64.
mcs-TableTransformPrecoder

Indicates the MCS table the UE shall use for PUSCH with transform precoding. If the field is absent the UE applies the value gam64.

mcsAndTBS

The modulation order, target code rate and TB size (see TS 38.214 [19], clause 6.1.2). The NW does not configure the values 28~31 in this version of the specification.
nrofHARQ-Processes

The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 [3], clause 5.4.1.

p0-PUSCH-Alpha

Index of the PO-PUSCH-AlphaSet to be used for this configuration.

periodicity

Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).

The following periodicities are supported depending on the configured subcarrier spacing [symbols]:

15 kHz: 2,7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

30 kHz: 2,7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

60 kHz with normal CP 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

60 kHz with ECP: 2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

120 kHz: 2,7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

powerControlLoopToUse

Closed control loop to apply (see TS 38.213 [13], clause 7.1.1).

rbg-Size

Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationTypel.
Otherwise, the UE applies the value configl when the field is absent. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

repK-RV

The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8.
Otherwise, the field is absent.

repkK

Number of repetitions K, see TS 38.214 [19].
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resourceAllocation

Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, resourceAllocation should be
resourceAllocationTypeO or resourceAllocationTypel.

rrc-ConfiguredUplinkGrant

Configuration for "configured grant" transmission with fully RRC-configured UL grant (Typel). If this field is absent the UE uses UL grant configured by DCI addressed to CS-
RNTI (Type2). Type 1 configured grant may be configured for UL or SUL, but not for both simultaneously.

srs-Resourcelndicator

Indicates the SRS resource to be used.

timeDomainAllocation

Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1.

timeDomainOffset

Offset related to SFN=0, see TS 38.321 [3], clause 5.8.2.

transformPrecoder

Enables or disables transform precoding for typel and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-
transformPrecoder in RACH-ConfigCommon, see TS 38.214 [19], clause 6.1.3.

uci-OnPUSCH

Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic.

- ConnEstFailureControl

The |E ConnEstFailureControl is used to configure parameters for connection establishment failure control.

ConnEstFailureControl information element

-- ASNLISTART
- - TAG CONNESTFAI LURECONTROL- START
ConnEst Fai | ureControl ::=  SEQUENCE {
connEst Fai | Count ENUVERATED {nl1, n2, n3, n4},
connEst Fai | OffsetVal idity ENUMERATED {s30, s60, s120, s240, s300, s420, s600, s900},
connEst Fai | O f set I NTEGER (0. . 15) OPTI ONAL -- Need S
}

-- TAG CONNESTFAI LURECONTROL- STOP
-- ASNLISTOP

ConnEstFailureControl field descriptions

connEstFailCount
Number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset.

connEstFailOffset
Parameter "Qoffsetemp” in TS 38.304 [20]. If the field is absent, the value of infinity shall be used for "Qoffsettemp".

connEstFailOffsetValidity
Amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell. Value s30 corresponds to 30 seconds, value s60 corresponds to 60
seconds, and so on.
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- ControlResourceSet

The |E ControlResourceSet is used to configure a time/frequency control resource set (CORESET) in which to search for downlink control information (see TS 38.213 [13],
clause 10.1).

ControlResourceSet information element

-- ASNLSTART
- - TAG CONTROLRESOURCESET- START
Control ResourceSet ::= SEQUENCE {
control Resour ceSet | d Cont r ol Resour ceSet | d,
frequencyDomai nResour ces BI T STRING (SI ZE (45)),
duration I NTEGER (1..naxCoReSet Dur ati on),
cce- REG Mappi ngType CHO CE {
interl eaved SEQUENCE {
reg- Bundl eSi ze ENUMERATED {n2, n3, n6},
interl eaverSize ENUVERATED {n2, n3, né6},
shi ftl ndex I NTEGER( 0. . maxNr of Physi cal Resour ceBl ocks- 1) OPTIONAL -- Need S
I
nonl nter | eaved NULL
H
precoderGranul arity ENUMERATED { saneAsREG- bundl e, al | Conti guousRBs},
t ci - St at esPDCCH ToAddLi st SEQUENCE( SI ZE (1..maxNrof TCl - Stat esPDCCH)) OF TCl-Stateld OPTIONAL, -- Cond Not Sl Bl-initial BWP
tci - St at esPDCCH ToRel easeli st SEQUENCE( SI ZE (1..maxNrof TCl - Stat esPDCCH)) OF TCl-Stateld OPTIONAL, -- Cond Not Sl Bl-initial BWP
tci-Present| nDCl ENUMERATED { enabl ed} OPTI ONAL, -- Need S
pdcch- DVRS- Scranbl i ngl D I NTEGER (0. . 65535) OPTIONAL, -- Need S
}

- - TAG CONTROLRESOURCESET- STCP
-- ASNISTOP
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ControlResourceSet field descriptions

cce-REG-MappingType

Mapping of Control Channel Elements (CCE) to Resource Element Groups (REG) (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

controlResourceSetld

Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon (controlResourceSetZero) and is hence not used here in the
ControlResourceSet IE. Values 1..maxNrofControlResourceSets-1 identify CORESETSs configured by dedicated signalling or in SIB1. The controlResourceSetld is unique
among the BWPs of a serving cell.

duration

Contiguous time duration of the CORESET in number of symbols (see TS 38.211 [16], clause 7.3.2.2).

frequencyDomainResources

Frequency domain resources for the CORESET. Each bit corresponds a group of 6 RBs, with grouping starting from the first RB group (see TS 38.213 [13], clause 10.1) in the
BWP. The first (left-most / most significant) bit corresponds to the first RB group in the BWP, and so on. A bit that is set to 1 indicates that this RB group belongs to the
frequency domain resource of this CORESET. Bits corresponding to a group of RBs not fully contained in the bandwidth part within which the CORESET is configured are set
to zero (see TS 38.211 [16], clause 7.3.2.2).

interleaverSize

Interleaver-size (see TS 38.211 [16], clause 7.3.2.2).

pdcch-DMRS-ScramblingID

PDCCH DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.3.1). When the field is absent the UE applies the value of the physCellld configured for this serving
cell.

precoderGranularity

Precoder granularity in frequency domain (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

reg-BundleSize

Resource Element Groups (REGs) can be bundled to create REG bundles. This parameter defines the size of such bundles (see TS 38.211 [16], clause 7.3.2.2).

shiftindex

When the field is absent the UE applies the value of the physCellldconfigured for this serving cell (see TS 38.211 [16], clause 7.3.2.2).

tci-PresentinDCI

This field indicates if TCI field is present or absent in DL-related DCI. When the field is absent the UE considers the TCI to be absent/disabled. In case of cross carrier
scheduling, the network sets this field to enabled for the ControlResourceSet used for cross carrier scheduling in the scheduling cell (see TS 38.214 [19], clause 5.1.5).
tci-StatesPDCCH-ToAddList

A subset of the TCI states defined in pdsch-Config included in the BWP-DownlinkDedicated corresponding to the serving cell and to the DL BWP to which the
ControlResourceSet belong to. They are used for providing QCL relationships between the DL RS(s) in one RS Set (TCI-State) and the PDCCH DMRS ports (see TS 38.213
[13], clause 6.). The network configures at most maxNrofTCl-StatesPDCCH entries.

Conditional Presence Explanation
NotSIB1-initialBWP The field is absent in SIB1 and in the PDCCH-ConfigCommon of the initial BWP in ServingCellConfigCommon, if SIB1 is
broadcasted. Otherwise, it is optionally present, Need N.

- ControlResourceSetld

The ControlResourceSetld |E concerns a short identity, used to identify a control resource set within aserving cell. The ControlResourceSetld = O identifies the
Control ResourceSet#0 configured via PBCH (MIB) and in control ResourceSetZero (ServingCellConfigCommon). The ID space is used across the BWPs of a Serving Cell.
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ControlResourceSetld information element

-- ASNLISTART
- - TAG CONTROLRESOURCESETI D- START

Control ResourceSetld :: = I NTEGER (0. . nmaxNrof Cont r ol Resour ceSet s- 1)

- - TAG CONTROLRESOURCESETI D- STOP
-- ASNLISTOP

- ControlResourceSetZero
The |E Control ResourceSetZero is used to configure CORESET#O of theinitial BWP (see TS 38.213 [13], clause 13).

ControlResourceSetZero information element

-- ASNLISTART
- - TAG CONTROLRESOURCESETZERO- START

Cont r ol Resour ceSet Zero :: = I NTEGER (0. . 15)

- - TAG CONTROLRESOURCESETZERO- STOP
-- ASNLISTOP

— CrossCarrierSchedulingConfig

The |E CrossCarrier SchedulingConfig is used to specify the configuration when the cross-carrier scheduling isused in a cell.

CrossCarrierSchedulingConfig information element

-- ASNLISTART
-- TAG CrossCarri er Schedul i ngConfi g- START
CrossCarrier Schedul i ngConfig :: = SEQUENCE {
schedul i ngCel | I nfo CHO CE {
own SEQUENCE { -- Cross carrier scheduling: scheduling cell
ci f-Presence BOOLEAN
b
ot her SEQUENCE { -- Cross carrier scheduling: schedul ed cell
schedul i ngCel | I d ServCel | | ndex,
ci f-1nSchedul i ngCel | I NTEGER (1..7)
}
H
}

-- TAG CrossCarri er Schedul i ngConfi g- STOP
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-- ASNLSTOP

CrossCarrierSchedulingConfig field descriptions

cif-Presence

The field is used to indicate whether carrier indicator field is present (value true) or not (value false) in PDCCH DCI formats, see TS 38.213 [13]. If cif-Presence is set to true,
the CIF value indicating a grant or assignment for this cell is 0.

cif-InSchedulingCell

The field indicates the CIF value used in the scheduling cell to indicate a grant or assignment applicable for this cell, see TS 38.213 [13].

other
Parameters for cross-carrier scheduling, i.e., a serving cell is scheduled by a PDCCH on another (scheduling) cell. The network configures this field only for SCells.

own
Parameters for self-scheduling, i.e., a serving cell is scheduled by its own PDCCH.

schedulingCellld
Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case the UE is configured with DC, the scheduling cell is part of
the same cell group (i.e. MCG or SCG) as the scheduled cell.

- CSI-AperiodicTriggerStateList

The CS-AperiodicTrigger StateList |1E is used to configure the UE with alist of aperiodic trigger states. Each codepoint of the DCI field "CSl request” is associated with one
trigger state (see TS 38.321 [3], clause 6.1.3.13). Upon reception of the value associated with atrigger state, the UE will perform measurement of CSI-RS, CSI-IM and/or SSB
(reference signals) and aperiodic reporting on L1 according to all entries in the associatedReportConfiglnfoList for that trigger state.

CSI-AperiodicTriggerStateList information element

-- ASNLISTART
-- TAG CSI - APERI ODI CTRI GGERSTATELI ST- START
CSl - AperiodicTriggerStateList ::=  SEQUENCE (Sl ZE (1..maxNr O CSl - Aperiodi cTriggers)) OF CSl-AperiodicTriggerState
CSl - AperiodicTriggerState :: = SEQUENCE {
associ at edReport Confi gl nf oLi st SEQUENCE (Sl ZE(1.. maxNr of Report Confi gPer Aperi odi cTrigger)) OF CSl-Associ at edReport Confi gl nf o,
}
CSl - Associ at edReport Configlnfo ::= SEQUENCE {
report Configld CSl - Report Confi gl d,
r esour cesFor Channel CHO CE {
nzp- CSl - RS SEQUENCE {
resour ceSet I NTEGER (1. . nmaxNr of NZP- CSI - RS- Resour ceSet sPer Confi g),
gcl -info SEQUENCE ( SI ZE( 1. . maxNr of AP- CSI - RS- Resour cesPer Set)) OF TCl-Stateld
OPTI ONAL -- Cond Aperiodic
},
csi - SSB- Resour ceSet I NTEGER (1. . nmaxNr of CSl - SSB- Resour ceSet sPer Conf i g)
},
csi -1 M Resour cesFor | nterference I NTEGER( 1. . maxNr of CSI - | M Resour ceSet sPer Confi g)
OPTIONAL, -- Cond CSl-IMForlnterference

nzp- CSl - RS- Resour cesFor I nterference | NTEGER (1..nmaxNr of NZP- CSI - RS- Resour ceSet sPer Confi g)
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OPTI ONAL, -- Cond NZP-CSI-RS-Forlnterference

}

-- TAG CSl - APERI ODI CTRI GGERSTATELI ST- STOP
-- ASNLISTOP

CSl-AssociatedReportConfigInfo field descriptions

csi-IM-ResourcesForinterference

CSI-IM-ResourceSet for interference measurement. Entry number in csi-IM-ResourceSetList in the CSI-ResourceConfig indicated by csi-IM-ResourcesForinterference in the
CSI-ReportConfig indicated by reportConfigld above (value 1 corresponds to the first entry, value 2 to the second entry, and so on). The indicated CSI-IM-ResourceSet should
have exactly the same number of resources like the NZP-CSI-RS-ResourceSet indicated in nzp-CSI-RS-ResourcesforChannel.

csi-SSB-ResourceSet

CSI-SSB-ResourceSet for channel measurements. Entry number in csi-SSB-ResourceSetList in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement in
the CSI-ReportConfig indicated by reportConfigld above (value 1 corresponds to the first entry, value 2 to the second entry, and so on).
nzp-CSI-RS-ResourcesForinterference

NZP-CSI-RS-ResourceSet for interference measurement. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by nzp-CSI-RS-
ResourcesForinterference in the CSI-ReportConfig indicated by reportConfigld above (value 1 corresponds to the first entry, value 2 to the second entry, and so on).

gcl-info

List of references to TCI-States for providing the QCL source and QCL type for each NZP-CSI-RS-Resource listed in nzp-CSI-RS-Resources of the NZP-CSI-RS-ResourceSet
indicated by nzp-CSI-RS-ResourcesforChannel. Each TCI-Stateld refers to the TCI-State which has this value for tci-Stateld and is defined in tci-StatesToAddModList in the
PDSCH-Config included in the BWP-Downlink corresponding to the serving cell and to the DL BWP to which the resourcesForChannelMeasurement (in the CSI-ReportConfig
indicated by reportConfigld above) belong to. First entry in gcl-info-forChannel corresponds to first entry in nzp-CSI-RS-Resources of that NZP-CSI-RS-ResourceSet, second
entry in qcl-info-forChannel corresponds to second entry in nzp-CSI-RS-Resources, and so on (see TS 38.214 [19], clause 5.2.1.5.1)

reportConfigld

The reportConfigld of one of the CSI-ReportConfigToAddMod configured in CSI-MeasConfig

resourceSet

NZP-CSI-RS-ResourceSet for channel measurements. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by
resourcesForChannelMeasurement in the CSI-ReportConfig indicated by reportConfigld above (value 1 corresponds to the first entry, value 2 to thesecond entry, and so on).

Conditional Presence Explanation
Aperiodic The field is mandatory present if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType
aperiodic. The field is absent otherwise.
CSI-IM-ForInterference This field is mandatory present if the CSI-ReportConfig identified by reportConfigld is configured with csi-IM-
ResourcesForInterference; otherwise it is absent.
NZP-CSI-RS-Forinterference This field is mandatory present if the CSI-ReportConfig identified by reportConfigld is configured with nzp-CSI-RS-
ResourcesForinterference; otherwise it is absent.

- CSI-FrequencyOccupation

The |E CS-FreguencyOccupation is used to configure the frequency domain occupation of a channel state information measurement resource (e.g. NZP-CS-RS-Resource, CSl-
IM-Resource).
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-- ASNLISTART
-- TAG CSl - FREQUENCYOCCUPATI ON- START

CSl - FrequencyQccupation :: =

starti ngRB
nr of RBs

}

-- TAG CSI - FREQUENCYOCCUPATI ON- STOP
-- ASNLISTOP

220

CSlI-FrequencyOccupation information element

SEQUENCE {

I NTEGER (0. . nmaxNr of Physi cal Resour ceBl ocks-1),
| NTEGER (24. . maxNr of Physi cal Resour ceBl ocksPl us1),

ETSI TS 138 331 V15.13.0 (2021-04)

CSlI-FrequencyOccupation field descriptions

nrofRBs

BWP.

Number of PRBs across which this CSI resource spans. Only multiples of 4 are allowed. The smallest configurable number is the minimum of 24 and the width of the
associated BWP. If the configured value is larger than the width of the corresponding BWP, the UE shall assume that the actual CSI-RS bandwidth is equal to the width of the

startingRB

PRB where this CSI resource starts in relation to common resource block #0 (CRB#0) on the common resource block grid. Only multiples of 4 are allowed (0, 4, ...)

- CSI-IM-Resource

The lE CS-IM-Resourceis used to configure one CSl Interference Management (IM) resource.

-- ASNLSTART
-- TAG CSl - | M RESOURCE- START

CSI -1 M Resource ::=
csi -1 M Resourcel d
csi -1 M Resour ceEl enent Patt ern
pattern0
subcarri erLocati on-p0
synbol Locat i on- p0
o
patternl
subcarri erLocation-pl
synbol Locati on- pl

}

fregBand
periodi cityAndOf f set

CSlI-IM-Resource information element

SEQUENCE {

CSl -1 M Resour cel d,
CHO CE {
SEQUENCE {
ENUVERATED { sO, s2, s4, s6, s8, s10 },
I NTEGER (0. .12)

SEQUENCE {
ENUMERATED { sO, s4, s8 },
I NTEGER (0. . 13)

OPTIl ONAL,
CSl - FrequencyQccupat i on OPTI ONAL,
CSl - Resour cePeri odi ci t yAndOf f set OPTI ONAL,

ETSI
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-- TAG CSl - | M RESOURCE- STOP
-- ASNLISTOP

CSI-IM-Resource field descriptions

csi-IM-ResourceElementPattern

The resource element pattern (Pattern0 (2,2) or Patternl (4,1)) with corresponding parameters (see TS 38.214 [19], clause 5.2.2.4)

freqgBand

Frequency-occupancy of CSI-IM (see TS 38.214 [19], clause 5.2.2.4)

periodicityAndOffset

Periodicity and slot offset for periodic/semi-persistent CSI-IM. Network always configures the UE with a value for this field for periodic and semi-persistent CSI-IM-Resources
(as indicated in CSI-ResourceConfig). A change of configuration between periodic or semi-persistent and aperiodic for a CSI-IM-Resource is not supported without a release
and add.

subcarrierLocation-p0

OFDM subcarrier occupancy of the CSI-IM resource for Pattern0 (see TS 38.214 [19], clause 5.2.2.4)

subcarrierLocation-pl

OFDM subcarrier occupancy of the CSI-IM resource for Patternl (see TS 38.214 [19], clause 5.2.2.4)

symbolLocation-p0

OFDM symbol location of the CSI-IM resource for Pattern0 (see TS 38.214 [19], clause 5.2.2.4)

symbolLocation-pl

OFDM symbol location of the CSI-IM resource for Patternl (see TS 38.214 [19], clause 5.2.2.4)

Conditional Presence Explanation
PeriodicOrSemiPersistent The field is optionally present, Need M, for periodic and semi-persistent CSI-IM-Resources (as indicated in CSI-
ResourceConfig). The field is absent otherwise.

- CSI-IM-Resourceld
The |lE CH-IM-Resourceld is used to identify one CS-1M-Resource.

CSI-IM-Resourceld information element

-- ASNLISTART
-- TAG CSl - | M RESOURCEI D- START

CSl -1 M Resourceld :: = I NTEGER (0. . nmaxNrof CSI - | M Resour ces- 1)

-- TAG CSI - | M RESOURCEI D- STOP
-- ASNLISTOP

- CSI-IM-ResourceSet

The |lE CS-IM-ResourceSet is used to configure a set of one or more CSl Interference Management (IM) resources (their IDs) and set-specific parameters.
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CSI-IM-ResourceSet information element

-- ASN1START
-- TAG CSl - | M RESOURCESET- START
CSl -1 M ResourceSet ::= SEQUENCE {
csi-1 M ResourceSet | d CSl -1 M Resour ceSet 1 d,

csi -1 M Resour ces SEQUENCE (Sl ZE(1.. maxNrof CSI - | M Resour cesPer Set)) OF CSl-| M Resourcel d,

}
-- TAG CSl - | M RESOURCESET- STOP
-- ASNLISTOP

CSI-IM-ResourceSet field descriptions

csi-IM-Resources
CSI-IM-Resources associated with this CSI-IM-ResourceSet (see TS 38.214 [19], clause 5.2).

- CSI-IM-ResourceSetld

The |E CS-IM-ResourceSetld is used to identify CSl-1M-ResourceSets.

CSI-IM-ResourceSetld information element

-- ASNLSTART
-- TAG CSl - | M RESOURCESET! D- START

CSl -1 M ResourceSetld :: = I NTEGER (0. . nmaxNrof CSI - | M Resour ceSet s- 1)

-- TAG CSl - | M RESOURCESETI D- STOP
-- ASNLISTOP

- CSI-MeasConfig
The |E CS-MeasConfig is used to configure CSI-RS (reference signals) belonging to the serving cell in which CS-MeasConfig is included, channel state information reportsto

be transmitted on PUCCH on the serving cell in which CS-MeasConfig is included and channel state information reports on PUSCH triggered by DCI received on the serving
cell in which CSl-MeasConfig isincluded. See also TS 38.214 [19], clause 5.2.

CSI-MeasConfig information element

-- ASNLISTART

-- TAG CSI - MEASCONFI G- START

CSl - MeasConfig :: = SEQUENCE {
nzp- CSl - RS- Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof NZP- CSl - RS- Resources)) OF NZP-CSl - RS- Resour ce OPTI ONAL, -- Need N
nzp- CSl - RS- Resour ceToRel easeli st SEQUENCE (Sl ZE (1.. maxNr of NZP- CSl - RS- Resources)) OF NZP-CSl - RS- Resourceld OPTIONAL, -- Need N
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nzp- CSl - RS- Resour ceSet ToAddModLi st SEQUENCE (S| ZE (1.. maxNr of NZP- CSl - RS- Resour ceSet s)) OF NZP- CSl - RS- Resour ceSet

OPTI ONAL, -- Need N
nzp- CSl - RS- Resour ceSet ToRel easeli st SEQUENCE (S| ZE (1..naxNr of NZP- CSI - RS- Resour ceSets)) OF NZP-CSl - RS- ResourceSet | d

OPTI ONAL, -- Need N
csi -1 M Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CSl -1 M Resources)) OF CSl-| M Resource OPTI ONAL, -- Need N
csi -1 M Resour ceToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CSl -1 M Resources)) OF CSl-| M Resourcel d OPTI ONAL, -- Need N
csi -1 M Resour ceSet ToAddMbdLi st SEQUENCE (SI ZE (1..maxNrof CSI -1 M ResourceSets)) OF CSlI-I M ResourceSet OPTI ONAL, -- Need N
csi -1 M Resour ceSet ToRel easeli st SEQUENCE (SI ZE (1.. maxNrof CSI -1 M ResourceSets)) OF CSI-|1 M ResourceSetld OPTI ONAL, -- Need N
csi - SSB- Resour ceSet ToAddModLi st SEQUENCE ('Sl ZE (1.. maxNrof CSl - SSB- Resour ceSets)) OF CSl - SSB- Resour ceSet OPTI ONAL, -- Need N
csi - SSB- Resour ceSet ToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CSl - SSB- Resour ceSets)) OF CSl - SSB- ResourceSet|d OPTI ONAL, -- Need N
csi - Resour ceConfi gToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CS| - Resour ceConfigurations)) OF CS|-ResourceConfig

OPTI ONAL, -- Need N
csi - Resour ceConfi gToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CSl - Resour ceConfigurations)) OF CS|-ResourceConfigld

OPTI ONAL, -- Need N
csi - Report Confi gToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CSl - Report Configurations)) OF CSl-ReportConfig OPTIONAL, -- Need N
csi - Report Confi gToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CSl - Report Configurations)) OF CSl-ReportConfigld

OPTI ONAL, -- Need N
report TriggerSi ze I NTEGER (0. . 6) OPTI ONAL, -- Need M
aperiodi cTri gger St at eLi st Set upRel ease { CSI-Aperiodi cTriggerStatelList } OPTI ONAL, -- Need M

M

sem Per si st ent OnPUSCH- Tri gger St at elLi st Set upRel ease { CSI - Sem Persi st ent OnPUSCH- Tri gger St at eLi st } OPTI ONAL, -- Need

}

-- TAG CSI - MEASCONFI G- STOP
-- ASNISTOP

CSI-MeasConfig field descriptions

aperiodicTriggerStateList

Contains trigger states for dynamically selecting one or more aperiodic and semi-persistent reporting configurations and/or triggering one or more aperiodic CSI-RS resource
sets for channel and/or interference measurement.

csi-IM-ResourceSetToAddModList

Pool of CSI-IM-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.
csi-IM-ResourceToAddModList

Pool of CSI-IM-Resource which can be referred to from CSI-IM-ResourceSet.
csi-ReportConfigToAddModList

Configured CSI report settings as specified in TS 38.214 [19] clause 5.2.1.1.
csi-ResourceConfigToAddModList

Configured CSI resource settings as specified in TS 38.214 [19] clause 5.2.1.2.
csi-SSB-ResourceSetToAddModList

Pool of CSI-SSB-ResourceSet which can be referred to from CSI-ResourceConfig.
nzp-CSI-RS-ResourceSetToAddModList

Pool of NZP-CSI-RS-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.
nzp-CSI-RS-ResourceToAddModList

Pool of NZP-CSI-RS-Resource which can be referred to from NZP-CSI-RS-ResourceSet.
reportTriggerSize

Size of CSl request field in DCI (bits) (see TS 38.214 [19], clause 5.2.1.5.1).
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- CSI-ReportConfig

The |E CS-ReportConfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CS-ReportConfig isincluded, or to configure a semi-
persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CS-ReportConfig isincluded (in this case, the cell on which the report is sent is
determined by the received DCI). See TS 38.214 [19], clause 5.2.1.

CSI-ReportConfig information element

-- ASNLSTART
-- TAG CSl - REPORTCONFI G- START

CSl -ReportConfig :: =
report Configld

SEQUENCE {
CSl - Report Confi gl d,

carrier ServCel | | ndex OPTI ONAL, -- Need S
r esour cesFor Channel Measur enent CSl - Resour ceConfi gl d,

csi -1 M Resour cesForlnterference CSl - Resour ceConfigld OPTI ONAL, -- Need R
nzp- CSl - RS- Resour cesFor | nterference CSl - Resour ceConfigld OPTI ONAL, -- Need R

report ConfigType
periodic

CHOI CE {
SEQUENCE {

report Sl ot Config
pucch- CSI - Resour celi st

b

sem Per si st ent OnPUCCH
report Sl ot Config
pucch- CSI - Resour celi st

b

sem Per si st ent OnPUSCH
report Sl ot Config
report Sl ot O f set Li st

CSl - Report Peri odi ci t yAndOf f set,
SEQUENCE (Sl ZE (1.. maxNrof BWPs)) OF PUCCH CS| - Resour ce

SEQUENCE {
CSl - Report Peri odi ci t yAndOf f set,
SEQUENCE (Sl ZE (1.. maxNrof BWPs)) OF PUCCH CS| - Resour ce

SEQUENCE {
ENUMERATED {sl| 5, sl 10, sl 20, sl40, sl 80, sl 160, sl 320},
SEQUENCE (SI ZE (1.. maxNrof UL- Al | ocations)) OF | NTEGER(O..32),

pOal pha PO- PUSCH Al phaSet I d
aperi odi ¢ SEQUENCE {
report Sl ot Of f set Li st SEQUENCE (Sl ZE (1.. maxNrof UL- Al l ocations)) OF | NTEGER(O. . 32)
}
I
reportQuantity CHO CE {
none NULL,
cri-RI-PM-CQ NULL,
cri-RI-i1l NULL,
cri-RI-i1-CQ SEQUENCE {
pdsch- Bundl eSi zeFor CSI ENUMERATED {n2, n4} OPTI ONAL Need S
b
cri-R-CQ NULL,
cri - RSRP NULL,
ssb- | ndex- RSRP NULL,
cri-RI-LI-PM-CQ NULL
b
report FregConfiguration SEQUENCE {
cqi - For mat | ndi cat or ENUMERATED { wi debandCQ, subbandCQ } OPTI ONAL, Need R
pm - For mat | ndi cat or ENUMERATED { wi debandPM, subbandPM } OPTI ONAL, Need R

csi - Reporti ngBand
subbands3

CHOI CE {
BI T STRI NG S| ZE(3)),
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subbands4 BI T STRI NG SI ZE(4)),
subbands5 BI T STRI NG SI ZE(5)),
subbands6 BI T STRI NG SI ZE(6)),
subbands?7 BI T STRI NG SI ZE(7)),
subbands8 BI T STRI NG SI ZE(8)),
subbands9 BI T STRI NG SI ZE(9)),
subbands10 BI T STRI N& SI ZE(10)),
subbands11 BI T STRI NG SI ZE(11)),
subbands12 BI T STRI NG SI ZE(12)),
subbands13 BI T STRI NG SI ZE(13)),
subbands14 BI T STRI NG SI ZE(14)),
subbands15 BI T STRI N& Sl ZE(15)),
subbands16 BI T STRI NG SI ZE(16)),
subbands17 BI T STRI NG SI ZE(17)),
subbands18 BI T STRI NG Sl ZE(18)),
subbands19- v1530 BI T STRI NG SI ZE(19))
} OPTI ONAL -- Need S
} OPTI ONAL, -- Need R
ti meRestricti onFor Channel Measur enent s ENUMERATED { confi gur ed, not Confi gured},
timeRestricti onForlnterferenceMeasurenents ENUMERATED { confi gur ed, not Confi gured},
codebookConfi g CodebookConfi g OPTI ONAL, -- Need R
dummy ENUVERATED {nl1, n2} OPTI ONAL, -- Need R
gr oupBasedBeanReporti ng CHO CE {
enabl ed NULL,
di sabl ed SEQUENCE {
nr of Report edRS ENUMVERATED {nl1, n2, n3, n4} OPTI ONAL -- Need S
) }
cqgi - Tabl e ENUVERATED {t abl el, table2, table3, sparel} OPTI ONAL, -- Need R
subbandSi ze ENUMERATED {val uel, val ue2},
non- PM - Port | ndi cati on SEQUENCE ( SI ZE (1.. maxNr of NZP- CS| - RS- Resour cesPer Confi g)) OF Portl ndexFor 8Ranks OPTI ONAL, -- Need R
[l
sem Per si st ent OnPUSCH- v1530 SEQUENCE {
report Sl ot Confi g-v1530 ENUMERATED {sl 4, sl 8, sl 16}
} OPTI ONAL -- Need R
1]
}
CSl - Report Periodici tyAndOf fset ::= CHO CE {
sl ots4 I NTEGER(O. . 3),
sl ots5 I NTEGER(O. . 4) ,
sl ot s8 I NTEGER(O. . 7),
sl ot s10 I NTEGER( 0. . 9),
sl ot s16 | NTEGER( 0. . 15),
sl ot s20 I NTEGER( 0. . 19),
sl ot s40 I NTEGER( 0. . 39),
sl ot s80 I NTEGER( 0. . 79),
sl ot s160 | NTEGER( 0. . 159),
sl ot s320 | NTEGER( 0. . 319)
}
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PUCCH- CSI - Resource ::= SEQUENCE {
upl i nkBandwi dt hPart | d BWP- | d,
pucch- Resour ce PUCCH- Resour cel d
}
Port | ndexFor 8Ranks :: = CHO CE {
portl ndex8 SEQUENCE{
rankl-8 Port | ndex8 OPTI ONAL, -- Need R
rank2- 8 SEQUENCE( SI ZE(2)) OF Portl ndex8 OPTIl ONAL, -- Need R
rank3- 8 SEQUENCE( SI ZE(3)) OF Portl ndex8 OPTI ONAL, -- Need R
rank4- 8 SEQUENCE( Sl ZE(4)) OF Portl ndex8 OPTI ONAL, -- Need R
rank5- 8 SEQUENCE( Sl ZE(5)) OF Port | ndex8 OPTI ONAL, -- Need R
rank6- 8 SEQUENCE( SI ZE(6)) OF Portl ndex8 OPTI ONAL, -- Need R
rank7-8 SEQUENCE( SI ZE(7)) OF Portl ndex8 OPTI ONAL, -- Need R
ranks- 8 SEQUENCE( SI ZE(8)) OF Port | ndex8 OPTI ONAL -- Need R
H
port | ndex4 SEQUENCE{
rank1-4 Port | ndex4 OPTI ONAL, -- Need R
rank2- 4 SEQUENCE( Sl ZE(2)) OF Port | ndex4 OPTIONAL,  -- Need R
rank3- 4 SEQUENCE( SI ZE(3)) OF Port | ndex4 OPTIONAL, -- Need R
rank4- 4 SEQUENCE( SI ZE(4)) OF Portl ndex4 OPTI ONAL -- Need R
H
portl ndex2 SEQUENCE{
rankl-2 Port | ndex2 OPTI ONAL, -- Need R
rank2- 2 SEQUENCE( Sl ZE(2)) OF Port | ndex2 OPTI ONAL -- Need R
H
port | ndexl NULL
}
Port | ndex8:: = I NTEGER (0..7)
Port | ndex4:: = I NTEGER (0. . 3)
Port | ndex2:: = I NTEGER (0..1)

-- TAG CSI - REPORTCONFI G- STOP
-- ASNLISTOP
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CSI-ReportConfig field descriptions

carrier

Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report
configuration.

codebookConfig

Codebook configuration for Type-1 or Type-2 including codebook subset restriction.

cqi-Formatindicator

Indicates whether the UE shall report a single (wideband) or multiple (subband) CQI. (see TS 38.214 [19], clause 5.2.1.4).

cqi-Table

Which CQI table to use for CQI calculation (see TS 38.214 [19], clause 5.2.2.1).

csi-IM-ResourcesForinterference

CSI IM resources for interference measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier"
above. The CSI-ResourceConfig indicated here contains only CSI-IM resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the CSI-
ResourceConfig indicated by resourcesForChannelMeasurement.

csi-ReportingBand

Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband. The
right-most bit in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4
subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise, the number of sub bands
can be from 3 (24 PRBs, sub band size 8) to 18 (72 PRBs, sub band size 4).

dummy

This field is not used in the specification. If received it shall be ignored by the UE.

groupBasedBeamReporting

Turning on/off group beam based reporting (see TS 38.214 [19], clause 5.2.1.4).

non-PMI-Portindication

Port indication for RI/CQI calculation. For each CSI-RS resource in the linked ResourceConfig for channel measurement, a port indication for each rank R, indicating which R
ports to use. Applicable only for non-PMI feedback (see TS 38.214 [19], clause 5.2.1.4.2).

The first entry in non-PMI-Portindication corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet
indicated in the first entry of nzp-CSI-RS-ResourceSetList of the CSI-ResourceConfig whose CSI-ResourceConfigld is indicated in a CSI-Measld together with the above CSI-
ReportConfigld; the second entry in non-PMI-Portindication corresponds to the NZP-CSI-RS-Resource indicated by the second entry in nzp-CSI-RS-Resources in the NZP-
CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig, and so on until the NZP-CSI-RS-Resource indicated by the
last entry in nzp-CSI-RS-Resources in the in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig. Then
the next entry corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the second entry
of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig and so on.

nrofReportedRS

The number (N) of measured RS resources to be reported per report setting in a non-group-based report. N <= N_max, where N_max is either 2 or 4 depending on UE
capability.

(see TS 38.214 [19], clause 5.2.1.4) When the field is absent the UE applies the value 1.

nzp-CSI-RS-ResourcesForinterference

NZP CSI RS resources for interference measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field
"carrier" above. The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the
CSI-ResourceConfig indicated by resourcesForChannelMeasurement.

pOalpha

Index of the pO-alpha set determining the power control for this CSI report transmission (see TS 38.214 [19], clause 6.2.1.2).

pdsch-BundleSizeForCSl

PRB bundling size to assume for CQI calculation when reportQuantity is CRI/RI/i1/CQI. If the field is absent, the UE assumes that no PRB bundling is applied (see TS 38.214
[19], clause 5.2.1.4.2).
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pmi-Formatindicator

Indicates whether the UE shall report a single (wideband) or multiple (subband) PMI. (see TS 38.214 [19], clause 5.2.1.4).

pucch-CSI-ResourcelList

Indicates which PUCCH resource to use for reporting on PUCCH.

reportConfigType

Time domain behavior of reporting configuration.

reportFreqConfiguration

Reporting configuration in the frequency domain. (see TS 38.214 [19], clause 5.2.1.4).

reportQuantity

The CSI related quantities to report. see TS 38.214 [19], clause 5.2.1.

reportSlotConfig

Periodicity and slot offset (see TS 38.214 [19], clause 5.2.1.4). If the field reportSlotConfig-v1530 is present, the UE shall ignore the value provided in reportSlotConfig (without
suffix).

reportSlotOffsetList

Timing offset Y for semi persistent reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-
TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot
offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so
on. The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity.

Timing offset Y for aperiodic reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-
TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot
offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so
on (see TS 38.214 [19], clause 6.1.2.1).

resourcesForChannelMeasurement

Resources for channel measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above.
The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources and/or SSB resources. This CSI-ReportConfig is associated with the DL BWP indicated by bwp-
Id in that CSI-ResourceConfig.

subbandSize

Indicates one out of two possible BWP-dependent values for the subband size as indicated in TS 38.214 [19], table 5.2.1.4-2 . If csi-ReportingBand is absent, the UE shall
ignore this field.

timeRestrictionForChannelMeasurements

Time domain measurement restriction for the channel (signal) measurements (see TS 38.214 [19], clause 5.2.1.1).

timeRestrictionForinterferenceMeasurements

Time domain measurement restriction for interference measurements (see TS 38.214 [19], clause 5.2.1.1).

PortindexFor8Ranks field descriptions

portindex8

Port-Index configuration for up to rank 8. If present, the network configures port indexes for at least one of the ranks.
portindex4

Port-Index configuration for up to rank 4. If present, the network configures port indexes for at least one of the ranks.
portindex2

Port-Index configuration for up to rank 2. If present, the network configures port indexes for at least one of the ranks.
portindex1

Port-Index configuration for rank 1.
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PUCCH-CSI-Resource field descriptions

pucch-Resource
PUCCH resource for the associated uplink BWP. Only PUCCH-Resource of format 2, 3 and 4 is supported. The actual PUCCH-Resource is configured in PUCCH-Config and
referred to by its ID.

- CSI-ReportConfigld
The |E CS-ReportConfigld is used to identify one CS-ReportConfig.

CSI-ReportConfigld information element

-- ASNLISTART
-- TAG CSl - REPORTCONFI G D- START

CSl -ReportConfigld :: = I NTEGER (0. . maxNr of CSI - Report Confi gur ati ons- 1)

-- TAG CSI - REPORTCONFI G D- STOP
-- ASNLISTOP

- CSI-ResourceConfig

The |E CS-ResourceConfig defines a group of one or more NZP-CSl-RS-ResourceSet, CSl-1M-ResourceSet and/or CSl-SSB-Resour ceSet.

CSI-ResourceConfig information element

-- ASNLISTART
-- TAG CSI - RESOURCECONFI G- START
CSl - ResourceConfig :: = SEQUENCE {
csi - Resour ceConfigld CSl - Resour ceConfi gl d,
csi - RS- Resour ceSet Li st CHO CE {
nzp- CSl - RS- SSB SEQUENCE {
nzp- CSl - RS- Resour ceSet Li st SEQUENCE (Sl ZE (1.. maxNr of NZP- CS| - RS- Resour ceSet sPer Confi g)) OF NZP- CSl - RS- Resour ceSet | d
OPTI ONAL, -- Need R
csi - SSB- Resour ceSet Li st SEQUENCE (Sl ZE (1.. maxNrof CSI - SSB- Resour ceSet sPer Confi g)) OF CSI - SSB-ResourceSet|d
OPTIONAL -- Need R
I
csi -1 M Resour ceSet Li st SEQUENCE (Sl ZE (1.. maxNrof CSl -1 M Resour ceSet sPer Config)) OF CSl-|M ResourceSet|d
H
bwp- I d BWP- | d,
resourceType ENUMERATED { aperiodic, sem Persistent, periodic },
}

-- TAG CSI - RESOURCECONFI G- STCP
-- ASNISTOP
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CSI-ResourceConfig field descriptions

bwp-Id

The DL BWP which the CSI-RS associated with this CSI-ResourceConfig are located in (see TS 38.214 [19], clause 5.2.1.2.

csi-IM-ResourceSetList

List of references to CSI-IM resources used for beam measurement and reporting in a CSI-RS resource set. Contains up to maxNrofCSI-IM-ResourceSetsPerConfig resource
sets if resourceType is 'aperiodic' and 1 otherwise (see TS 38.214 [19], clause 5.2.1.2).

csi-ResourceConfigld

Used in CSI-ReportConfig to refer to an instance of CSI-ResourceConfig.

csi-SSB-ResourceSetList

List of references to SSB resources used for beam measurement and reporting in a CSI-RS resource set (see TS 38.214 [19], clause 5.2.1.2).
nzp-CSI-RS-ResourceSetList

List of references to NZP CSI-RS resources used for beam measurement and reporting in a CSI-RS resource set. Contains up to maxNrofNZP-CSI-RS-
ResourceSetsPerConfig resource sets if resourceType is 'aperiodic’ and 1 otherwise (see TS 38.214 [19], clause 5.2.1.2).

resourceType

Time domain behavior of resource configuration (see TS 38.214 [19], clause 5.2.1.2). It does not apply to resources provided in the csi-SSB-ResourceSetList.

- CSI-ResourceConfigld

The |E CS-ResourceConfigld is used to identify a CS-ResourceConfig.

CSI-ResourceConfigld information element

-- ASNLISTART
-- TAG CSl - RESOURCECONFI G D- START

CSl - ResourceConfigld :: = I NTEGER (0. . maxNr of CSI - Resour ceConf i gur ati ons- 1)

-- TAG CSI - RESOURCECONFI G D- STOP
-- ASNLISTCP

- CSI-ResourcePeriodicityAndOffset

The |E CSl-ResourcePeriodicityAndOffset is used to configure a periodicity and a corresponding offset for periodic and semi-persistent CSI resources, and for periodic and
semi-persistent reporting on PUCCH. both, the periodicity and the offset are given in number of slots. The periodicity value slots4 corresponds to 4 slots, value slots5
corresponds to 5 slots, and so on.

CSI-ResourcePeriodicityAndOffset information element

-- ASNLISTART
-- TAG CSI - RESOURCEPERI ODI Cl TYANDOFFSET- START

CSl - Resour cePeriodi cityAndO fset ::= CHO CE {
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sl ots4 I NTEGER (0. . 3),
sl ot s5 I NTEGER (0. .4),
sl ot s8 I NTEGER (0..7),
sl ot s10 I NTEGER (0..9),
sl ot s16 | NTEGER (0. . 15),
sl ot s20 I NTEGER (0. .19),
sl ot $32 I NTEGER (0. .31),
sl ot s40 I NTEGER (0. . 39),
sl ot s64 | NTEGER (0. .63),
sl ot s80 | NTEGER (0..79),
sl ot s160 I NTEGER (0. .159),
sl ot s320 I NTEGER (0. .319),
sl ot s640 | NTEGER (0. . 639)

}

-- TAG CSI - RESOURCEPERI ODI Cl TYANDOFFSET- STOP
-- ASNLISTOP

- CSI-RS-ResourceConfigMobility

The |E CS-RS-Resour ceConfigMobility is used to configure CSI-RS based RRM measurements.

CSI-RS-ResourceConfigMobility information element

-- ASNLISTART
-- TAG CSl - RS- RESOURCECONFI GMOBI LI TY- START
CSl - RS- Resour ceConfighWbility ::=  SEQUENCE {
subcarri er Spaci ng Subcarri er Spaci ng,
csi-RS-Cel |l List-Mbility SEQUENCE (Sl ZE (1..maxNrof CSI-RS-Cel | sRRM)) OF CSl-RS-Cel | Mobility,
[l
ref ServCel | | ndex ServCel | | ndex OPTI ONAL -- Need S
1]
}
CSI-RS-Cel | Mobility ::= SEQUENCE {
cellld PhysCel I 1d,
csi - rs- Measur enent BW SEQUENCE {
nr of PRBs ENUMERATED { size24, size48, size96, sizel92, size264},
start PRB | NTEGER( 0. . 2169)
I
density ENUVERATED {d1, d3} OPTI ONAL, -- Need R
csi-rs-ResourcelList-Mbility SEQUENCE ( SI ZE (1. . maxNrof CSI - RS- ResourcesRRM) ) OF CSl - RS- Resource-Mbility
}
CSl - RS- Resource-Mbility :: = SEQUENCE {
csi - RS- | ndex CSl - RS- | ndex,
sl ot Config CHO CE {
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nms4 I NTEGER (0. .31),
nms5 I NTEGER (0. . 39),
ms10 I NTEGER (0. .79),
ms20 I NTEGER (0. .159),
nms40 | NTEGER (0. .319)
b
associ at edSSB SEQUENCE {
ssb- |1 ndex SSB- | ndex,
i sQuasi Col ocat ed BOOLEAN
} OPTI ONAL, -- Need R
frequencyDomai nAl | ocati on CHO CE {
rowl BIT STRING (Sl ZE (4)),
row2 BI T STRING (Sl ZE (12))
b,
first OFDVBynbol | nTi meDomai n I NTEGER (0. .13),
sequenceCenerati onConfig I NTEGER (0..1023),
}
CSI-RS-1 ndex ::= I NTEGER (0. . nmaxNr of CSI - RS- Resour cesRRM 1)
-- TAG CSl - RS- RESOURCECONFI GMOBI LI TY- STOP
-- ASNLISTOP

CSI-RS-CellMobility field descriptions

csi-rs-ResourceList-Mobility

List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per measObjectNR depends on the configuration of associatedSSB
(see TS 38.214 [19], clause 5.1.6.1.3).

density

Frequency domain density for the 1-port CSI-RS for L3 mobility. See TS 38.211 [16], clause 7.4.1.

nrofPRBs

Allowed size of the measurement BW in PRBs. See TS 38.211 [16], clause 7.4.1.

startPRB

Starting PRB index of the measurement bandwidth. See TS 38.211 [16], clause 7.4.1.

CSI-RS-ResourceConfigMobility field descriptions

csi-RS-CellList-Mobility

List of cells for CSI-RS based RRM measurements.

refServCelllndex

Indicates the serving cell providing the timing reference for CSI-RS resources without associatedSSB. The field may be present only if there is at least one CSI-RS resource
configured without associatedSSB. If this field is absent, the UE shall use the timing of the PCell for measurements on the CSI-RS resources without associatedSSB. The CSI-
RS resources and the serving cell indicated by refServCellindex for timing reference should be located in the same band.

subcarrierSpacing

Subcarrier spacing of CSI-RS. Only the values 15, 30 kHz or 60 kHz (FR1), and 60 or 120 kHz (FR2) are applicable.
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CSI-RS-Resource-Mobility field descriptions

associatedSSB

If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellld in the CSI-RS-
CellMobility. In this case, the UE is not required to monitor that CSI-RS resource if the UE cannot detect the SS/PBCH block indicated by this associatedSSB and cellld. If this
field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the serving cell indicated by refServCellindex. In
this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellld in the CSI-RS-CellMobility are not detected.

CSI-RS resources with and without associatedSSB may be configured in accordance with the rules in TS 38.214 [19], clause 5.1.6.1.3.

csi-RS-Index

CSI-RS resource index associated to the CSI-RS resource to be measured (and used for reporting).

firstOFDMSymbolinTimeDomain

Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS, see TS 38.211 [16], clause 7.4.1.5.3. Value 2
is supported only when dmrs-TypeA-Position equals pos3.

frequencyDomainAllocation

Frequency domain allocation within a physical resource block in accordance with TS 38.211 [16], clause 7.4.1.5.3 including table 7.4.1.5.2-1. The number of bits that may be
set to one depend on the chosen row in that table.

isQuasiColocated

Indicates that the CSI-RS resource is quasi co-located with the associated SS/PBCH block, see TS 38.214 [19], clause 5.1.6.1.3.

sequenceGenerationConfig

Scrambling ID for CSI-RS (see TS 38.211 [16], clause 7.4.1.5.2).

slotConfig

Indicates the CSI-RS periodicity (in milliseconds) and for each periodicity the offset (in number of slots). When subcarrierSpacingCSI-RS is set to kHz15, the maximum offset
values for periodicities ms4/ms5/ms10/ms20/ms40 are 3/4/9/19/39 slots. When subcarrierSpacingCSI-RS is set to kHz30, the maximum offset values for periodicities
ms4/ms5/ms10/ms20/ms40 are 7/9/19/39/79 slots. When subcarrierSpacingCSI-RS is set to kHz60, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are
15/19/39/79/159 slots. When subcarrierSpacingCSI-RS is set kHz120, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 31/39/79/159/319 slots.

- CSI-RS-ResourceMapping

The |E CS-RS-ResourceMapping is used to configure the resource element mapping of a CSI-RS resource in time- and frequency domain.

CSI-RS-ResourceMapping information element

-- ASNLISTART
-- TAG CSl - RS- RESOURCEVAPPI NG START
CSl - RS- Resour ceMapping :: = SEQUENCE {
frequencyDomai nAl | ocati on CHO CE {
rowl BIT STRING (SI ZE (4)),
r ow2 BIT STRING (SI ZE (12)),
rowd BIT STRING (SI ZE (3)),
ot her BIT STRING (SI ZE (6))
H
nrof Ports ENUMERATED { p1, p2, p4, p8, pl2, pl6, p24, p32},
first OFDMSynbol | nTi meDomai n | NTEGER (0. . 13),
first OFDVBynbol | nTi meDomai n2 I NTEGER (2..12) OPTI ONAL, -- Need R
cdm Type ENUVERATED {noCDM fd- CDM2, cdmi- FD2- TD2, cdnB- FD2- TD4},
density CHO CE {
dot 5 ENUMERATED { evenPRBs, oddPRBs},
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one NULL,
three NULL,
spare NULL
H
f reqBand CSl - FrequencyCccupat i on,
}
-- TAG CSI - RS- RESOURCEMAPPI NG- STOP
-- ASNLSTCP
CSI-RS-ResourceMapping field descriptions
cdm-Type
CDM type (see TS 38.214 [19], clause 5.2.2.3.1).
density

Density of CSI-RS resource measured in RE/port/PRB (see TS 38.211 [16], clause 7.4.1.5.3).

Values 0.5 (dot5), 1 (one) and 3 (three) are allowed for X=1, values 0.5 (dot5) and 1 (one) are allowed for X=2, 16, 24 and 32, value 1 (one) is allowed for X=4, 8, 12.

For density = 1/2, includes 1-bit indication for RB level comb offset indicating whether odd or even RBs are occupied by CSI-RS.

firstOFDMSymbolinTimeDomain2

Time domain allocation within a physical resource block. See TS 38.211 [16], clause 7.4.1.5.3.

firstOFDMSymbolIinTimeDomain

Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS. See TS 38.211 [16], clause 7.4.1.5.3. Value 2
is supported only when dmrs-TypeA-Paosition equals pos3.

freqBand

Wideband or partial band CSI-RS, (see TS 38.214 [19], clause 5.2.2.3.1).

frequencyDomainAllocation

Frequency domain allocation within a physical resource block in accordance with TS 38.211 [16], clause 7.4.1.5.3. The applicable row number in table 7.4.1.5.3-1 is
determined by the frequencyDomainAllocation for rows 1, 2 and 4, and for other rows by matching the values in the column Ports, Density and CDMtype in table 7.4.1.5.3-1
with the values of nrofPorts, cdm-Type and density below and, when more than one row has the 3 values matching, by selecting the row where the column (k bar, | bar) in table
7.4.1.5.3-1 has indexes for k ranging from 0 to 2*n-1 where n is the number of bits set to 1 in frequencyDomainAllocation.

nrofPorts

Number of ports (see TS 38.214 [19], clause 5.2.2.3.1).

- CSI-SemiPersistentOnPUSCH-TriggerStateList

The CS-SemiPersistentONPUSCH-Trigger StateList | E is used to configure the UE with list of trigger states for semi-persistent reporting of channel state information on L1.
See also TS 38.214 [19], clause 5.2.
CSI-SemiPersistentOnPUSCH-TriggerStateList information element

-- ASNLSTART
-- TAG CSI - SEM PERSI STENTONPUSCHTRI GGERSTATELI ST- START

CSl - Sem Per si st ent OnPUSCH- Tri gger StatelList ::=
SEQUENCE( SI ZE (1.. maxNr O Semi Per si st ent PUSCH Tri ggers)) OF CSl - Semi Per si st ent OnPUSCH- Tri gger St at e
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CSl - Semi Per si st ent OnPUSCH- Tri gger State :: = SEQUENCE {

associ at edReport Confi gl nfo CSl - Report Confi gl d,

- TAG CSl - SEM PERS| STENTONPUSCHTRI GGERSTATELI ST- STOP
- ASN1STOP

- CSI-SSB-ResourceSet

235

ETSI TS 138 331 V15.13.0 (2021-04)

The |lE CH-SSB-ResourceSet is used to configure one SS/PBCH block resource set which refersto SS/PBCH as indicated in ServingCell ConfigCommon.

CSI-SSB-ResourceSet information element

- ASNISTART
- TAG CSl - SSB- RESOURCESET- START
CSl - SSB- ResourceSet :: = SEQUENCE {
csi - SSB- Resour ceSet I d CSl - SSB- Resour ceSet | d,

csi - SSB- Resour celi st SEQUENCE ('Sl ZE(1.. maxNr of CSl - SSB- Resour cePer Set)) OF SSB- | ndex,

- TAG CSl - SSB- RESOURCESET- STOP
- ASN1ISTOP

- CSI-SSB-ResourceSetld

The |E CH-SSB-ResourceSetld is used to identify one SS/PBCH block resource set.

CSI-SSB-Resourceld information element

- ASNLSTART
- TAG CSl - SSB- RESOURCESET! D- START

CSl - SSB- ResourceSet 1 d :: = I NTEGER (0. . nmaxNrof CSI - SSB- Resour ceSet s- 1)

-- TAG CSl - SSB- RESOURCESETI D- STOP
- ASN1STOP

- DedicatedNAS-Message

The |E DedicatedNAS-Message is used to transfer UE specific NAS layer information between the 5GC CN and the UE. The RRC layer istransparent for this information.
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DedicatedNAS-Message information element

-- ASNLISTART
-- TAG DEDI CATED- NAS- MESSAGE- START

Dedi cat edNAS- Message :: = OCTET STRI NG

-- TAG DEDI CATED- NAS- MESSAGE- STOP
-- ASNLISTOP

- DMRS-DownlinkConfig

The |E DMRS-DownlinkConfig is used to configure downlink demodulation reference signals for PDSCH.

DMRS-DownlinkConfig information element

-- ASNLISTART

- - TAG DWVRS- DOMNLI NKCONFI G- START

DVRS- Downl i nkConfig ::= SEQUENCE {
dnrs- Type ENUVERATED {t ype2} OPTI ONAL, Need S
dnr s- Addi ti onal Position ENUMERATED {pos0O, posl, pos3} OPTI ONAL, Need S
maxLengt h ENUMERATED { | en2} OPTI ONAL, Need S
scranbl i ngl DO | NTEGER (0. .65535) OPTI ONAL, Need S
scranbl i ngl D1 I NTEGER (0. .65535) OPTI ONAL, Need S

Set upRel ease { PTRS-Downl i nkConfig } OPTI ONAL, Need M

}

phaseTr acki ngRS

-- TAG DVRS- DOANLI NKCONFI G- STOP
-- ASNLISTOP
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DMRS-DownlinkConfig field descriptions

dmrs-AdditionalPosition

Position for additional DM-RS in DL, see Tables 7.4.1.1.2-3 and 7.4.1.1.2-4 in TS 38.211 [16]. If the field is absent, the UE applies the value pos2. See also clause 7.4.1.1.2 for
additional constraints on how the network may set this field depending on the setting of other fields.

dmrs-Type

Selection of the DMRS type to be used for DL (see TS 38.211 [16], clause 7.4.1.1.1). If the field is absent, the UE uses DMRS type 1.

maxLength

The maximum number of OFDM symbols for DL front loaded DMRS. lenl corresponds to value 1. len2 corresponds to value 2. If the field is absent, the UE applies value lenl.
If set to len2, the UE determines the actual number of DM-RS symbols by the associated DCI. (see TS 38.211 [16], clause 7.4.1.1.2).

phaseTrackingRS

Configures downlink PTRS. If the field is not configured, the UE assumes that downlink PTRS are absent. See TS 38.214 [19] clause 5.1.6.3.

scramblingIDO

DL DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.1.1). When the field is absent the UE applies the value physCellld configured for this serving cell.
scramblingID1

DL DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.1.1). When the field is absent the UE applies the value physCellld configured for this serving cell.

- DMRS-UplinkConfig

The |IE DMRS-UplinkConfig is used to configure uplink demodulation reference signals for PUSCH.

DMRS-UplinkConfig information element

-- ASNLISTART
-- TAG DWVRS- UPLI NKCONFI G- START
DVRS- Upl i nkConfig :: = SEQUENCE {
dnrs- Type ENUVERATED {t ype2} OPTI ONAL, -- Need S
dnr s- Addi ti onal Position ENUMERATED { pos0O, posl, pos3} OPTI ONAL, -- Need S
phaseTr acki ngRS Set upRel ease { PTRS- Upl i nkConfig } OPTI ONAL, -- Need M
maxLengt h ENUMERATED { | en2} OPTI ONAL, -- Need S
t ransf or mPr ecodi ngDi sabl ed SEQUENCE {
scranbl i ngl DO | NTEGER (0. .65535) OPTI ONAL, -- Need S
scranbl i ngl D1 | NTEGER (0. .65535) OPTI ONAL, -- Need S
} OPTI ONAL, -- Need R
transf or nPr ecodi ngEnabl ed SEQUENCE {
nPUSCH- | dentity | NTEGER( 0. . 1007) OPTI ONAL, -- Need S
sequenceG oupHoppi ng ENUMERATED { di sabl ed} OPTI ONAL, -- Need S
sequenceHoppi ng ENUMERATED { enabl ed} OPTI ONAL, -- Need S
} OPTIONAL, -- Need R

}

-- TAG DWMRS- UPLI NKCONFI G- STOP
-- ASNLISTCP
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DMRS-UplinkConfig field descriptions

dmrs-AdditionalPosition

Position for additional DM-RS in UL (see TS 38.211 [16], clause 6.4.1.1.3). If the field is absent, the UE applies the value pos2. See also clause 6.4.1.1.3 for additional
constraints on how the network may set this field depending on the setting of other fields.

dmrs-Type

Selection of the DMRS type to be used for UL (see TS 38.211 [16], clause 6.4.1.1.3) If the field is absent, the UE uses DMRS type 1.

maxLength

The maximum number of OFDM symbols for UL front loaded DMRS. len1 corresponds to value 1. len2 corresponds to value 2. If the field is absent, the UE applies value lenl.
If set to len2, the UE determines the actual number of DM-RS symbols by the associated DCI. (see TS 38.211 [16], clause 6.4.1.1.3).

nPUSCH-Identity

Parameter: N_IDPUSCH) for DFT-s-OFDM DMRS. If the value is absent or released, the UE uses the value Physical cell ID (physCellld). See TS 38.211 [16].
phaseTrackingRS

Configures uplink PTRS (see TS 38.211 [16]).

scramblingIDO

UL DMRS scrambling initialization for CP-OFDM (see TS 38.211 [16], clause 6.4.1.1.1.1). When the field is absent the UE applies the value Physical cell ID (physCellid).
scramblingID1

UL DMRS scrambling initialization for CP-OFDM. (see TS 38.211 [16], clause 6.4.1.1.1.1). When the field is absent the UE applies the value Physical cell ID (physCellld).
sequenceGroupHopping

For DMRS transmission with transform precoder the NW may configure group hopping by the cell-specific parameter groupHoppingEnabledTransformPrecoding in PUSCH-
ConfigCommon. In this case, the NW may include this UE specific field to disable group hopping for PUSCH transmission except for Msg3, i.e., to override the configuration in
PUSCH-ConfigCommon (see TS 38.211 [16]). If the field is absent, the UE uses the same hopping mode as for Msg3.

sequenceHopping

Determines if sequence hopping is enabled for DMRS transmission with transform precoder for PUSCH transmission other than Msg3 (sequence hopping is always disabled
for Msg3). If the field is absent, the UE uses the same hopping mode as for msg3. The network does not configure simultaneous group hopping and sequence hopping. See
TS 38.211 [16], clause 6.4.1.1.1.2.

transformPrecodingDisabled

DMRS related parameters for Cyclic Prefix OFDM.

transformPrecodingEnabled

DMRS related parameters for DFT-s-OFDM (Transform Precoding).

- DownlinkConfigCommon

The |E DownlinkConfigCommon provides common downlink parameters of a cell.

DownlinkConfigCommon information element

- - ASNLISTART

-- TAG DOMALI NKCONFI GCOMMON- START

Downl i nkConf i gComon :: = SEQUENCE {
frequencyl nf oDL Frequencyl nf oDL OPTI ONAL, -- Cond I nterFreqHOAndSer vCel | Add
initial Downl i nkBWP BWP- Downl i nkConmon OPTI ONAL, -- Cond ServCel | Add

}

-- TAG DOWNLI NKCONFI GCOMMON- STOP
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-- ASNLSTOP

DownlinkConfigCommon field descriptions

frequencyinfoDL
Basic parameters of a downlink carrier and transmission thereon.
initialDownlinkBWP

The initial downlink BWP configuration for a serving cell. The network configures the locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of
this serving cell in the frequency domain.

Conditional Presence Explanation
InterFreqHOANdServCellAdd This field is mandatory present for inter-frequency handover, and upon serving cell (PSCell/SCell) addition. Otherwise, the field is
optionally present, Need M.
ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell) and upon handover from E-UTRA to NR. It is
optionally present, Need M otherwise.

- DownlinkConfigCommonSIB

The |E DownlinkConfigCommonSI B provides common downlink parameters of a cell.

DownlinkConfigCommonSIB information element

-- ASNLISTART
- - TAG DOMNLI NKCONFI GCOVMONSI B- START
Downl i nkConf i gConmmonSI B :: = SEQUENCE {
frequencyl nf oDL Frequencyl nf oDL- SI B,
i ni tial Downl i nkBWP BWP- Downl i nkConmon,
bcch- Config BCCH- Confi g,
pcch- Config PCCH- Confi g,
}
BCCH- Config ::= SEQUENCE {
nmodi fi cati onPeri odCoef f ENUMERATED {n2, n4, n8, nlé6},
}
PCCH Config ::= SEQUENCE {
def aul t Pagi ngCycl e Pagi ngCycl e,
nAndPagi ngFr amef f set CHO CE {
oneT NULL,
hal f T I NTEGER (0..1),
quarterT I NTEGER (0. . 3),
oneEi ght hT I NTEGER (0..7),
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oneSi xt eent hT I NTEGER (0. . 15)

H

ns ENUVERATED {four, two, one},

first PDCCH Moni t ori ngGccasi onOfF PO CHO CE {
sCS15KHZoneT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .139),
sCS30KHZoneT- SCS15KHzZhal f T SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .279),
sCS60KHZoneT- SCS30KHZhal f T- SCS15KHZquart er T SEQUENCE (Sl ZE (1..maxPO- per PF)) OF | NTEGER (0. .559),
sCS120KHZoneT- SCS60KHZhal f T- SCS30KHZquar t er T- SCS15KHZoneEi ght hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF I NTEGER (0..1119),
sCS120KHZhal f T- SCS60KHZquar t er T- SCS30KHZoneEi ght hT- SCS15KHZoneSi xt eent hT

SEQUENCE ( SI ZE (1..maxPO per PF)) OF | NTEGER (0. .2239),

sCS120KHZquar t er T- SCS60KHZoneEi ght hT- SCS30KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF | NTEGER (0. . 4479),
sCS120KHZoneEi ght hT- SCS60KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF I NTEGER (0..8959),
sCS120KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0..17919)

} OPTI ONAL, -~ Need R

}

-- TAG DOANLI NKCONFI GCOMMONSI B- STOP
-- ASNISTOP

DownlinkConfigCommonSIB field descriptions

frequencyInfoDL-SIB

Basic parameters of a downlink carrier and transmission thereon.

initialDownlinkBWP

The initial downlink BWP configuration for a PCell. The network configures the locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#O0 of this
serving cell in the frequency domain. The UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in
relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment.

bcch-Config

The modification period related configuration.

pcch-Config

The paging related configuration.

BCCH-Config field descriptions

modificationPeriodCoeff
Actual modification period, expressed in number of radio frames m = modificationPeriodCoeff * defaultPagingCycle, see clause 5.2.2.2.2. n2 corresponds to value 2, n4
corresponds to value 4, and so on.
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PCCH-Config field descriptions

defaultPagingCycle

Default paging cycle, used to derive 'T' in TS 38.304 [20]. Value rf32 corresponds to 32 radio frames, value rf64 corresponds to 64 radio frames and so on.
firstPDCCH-MonitoringOccasionOfPO

Points out the first PDCCH monitoring occasion for paging of each PO of the PF, see TS 38.304 [20].

nAndPagingFrameOffset

Used to derive the number of total paging frames in T (corresponding to parameter N in TS 38.304 [20]) and paging frame offset (corresponding to parameter PF_offset in TS
38.304 [20]). A value of oneSixteenthT corresponds to T / 16, a value of oneEighthT corresponds to T / 8, and so on.

If pagingSearchSpace is set to zero and if SS/PBCH block and CORESET multiplexing pattern is 2 or 3 (as specified in TS 38.213 [13]):

- for ssh-periodicityServingCell of 5 or 10 ms, N can be set to one of {oneT, halfT, quarterT, oneEighthT, oneSixteenthT}

- for ssh-periodicityServingCell of 20 ms, N can be set to one of {halfT, quarterT, oneEighthT, oneSixteenthT}

- for ssh-periodicityServingCell of 40 ms, N can be set to one of {quarterT, oneEighthT, oneSixteenthT}

- for ssh-periodicityServingCell of 80 ms, N can be set to one of {oneEighthT, oneSixteenthT}

- for ssh-periodicityServingCell of 160 ms, N can be set to oneSixteenthT

If pagingSearchSpace is set to zero and if SS/PBCH block and CORESET multiplexing pattern is 1 (as specified in TS 38.213 [13]), N can be set to one of {halfT, quarterT,
oneEighthT, oneSixteenthT}

If pagingSearchSpace is not set to zero, N can be configured to one of {oneT, halfT, quarterT, oneEighthT, oneSixteenthT}

ns

Number of paging occasions per paging frame.

- DownlinkPreemption

The |E DownlinkPreemption is used to configure the UE to monitor PDCCH for the INT-RNTI (interruption).

DownlinkPreemption information element

-- ASNLISTART
-- TAG DOMALI NKPREEMPTI ON- START
Downl i nkPreenption ::= SEQUENCE {

i nt - RNTI RNTI - Val ue,

ti meFrequencySet ENUVERATED {set0, set1},

dci - Payl oadSi ze | NTEGER (0. . max| NT- DCl - Payl oadSi ze) ,

i nt-ConfigurationPer ServingCel | SEQUENCE (Sl ZE (1.. maxNrof ServingCel ls)) OF | NT-Confi gurationPer ServingCel |,
}
| NT- Conf i gur ati onPer Servi ngCel | ::= SEQUENCE {

servingCel | I d ServCel | | ndex,

posi tionl nDCl I NTEGER (0. . nmax| NT- DCl - Payl oadSi ze- 1)
}

-- TAG DOMNLI NKPREEMPTI ON- STOP
-- ASNLISTOP
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DownlinkPreemption field descriptions

dci-PayloadSize

Total length of the DCI payload scrambled with INT-RNTI (see TS 38.213 [13], clause 11.2).

int-ConfigurationPerServingCell

Indicates (per serving cell) the position of the 14 bit INT values inside the DCI payload (see TS 38.213 [13], clause 11.2).

int-RNTI

RNTI used for indication pre-emption in DL (see TS 38.213 [13], clause 10).

timeFrequencySet

Set selection for DL-preemption indication (see TS 38.213 [13], clause 11.2) The set determines how the UE interprets the DL preemption DCI payload.

INT-ConfigurationPerServingCell field descriptions

positionInDCI
Starting position (in number of bit) of the 14 bit INT value applicable for this serving cell (servingCellld) within the DCI payload (see TS 38.213 [13], clause 11.2). Must be
multiples of 14 (bit).

- DRB-ldentity
The |E DRB-Identity is used to identify a DRB used by a UE.

DRB-ldentity information element

-- ASNLISTART
-- TAG DRB- | DENTI TY- START

DRB-ldentity ::= I NTEGER (1..32)

-- TAG DRB- | DENTI TY- STOP
-- ASNLISTOP

- DRX-Config

The |IE DRX-Config is used to configure DRX related parameters.

DRX-Config information element

-- ASNLISTART

-- TAG DRX- CONFI G START

DRX-Config ::= SEQUENCE {
dr x- onDur at i onTi ner CHO CE {

subM | | i Seconds | NTEGER (1..31),

m | |i Seconds ENUMERATED {
msl, ns2, nse3, ns4, ns5, ns6, ns8, nsl0, ns20, ns30, nB40, nNB50, nNB60,
ms80, ns100, ns200, ns300, ns400, ns500, nms600, ns800, ns1000, nB1200,
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ms1600, spare8, spare7, spare6, spareb5, spare4, spare3, spare2, sparel }

1

drx-lnactivityTi mer ENUMERATED {
ms0, nsl, ns2, ns3, ns4, ns5, ns6, ns8, nsl0, ns20, ns30, ns40, ns50, ns60, ns80,
ms100, ns200, ns300, nms500, ns750, ns1280, n81920, nMB2560, Sspare9, spares,
spare7, spare6, spareb, spared, spare3, spare2, sparel},

dr x- HARQ RTT- Ti mer DL | NTEGER (0. .56),
dr x- HARQ RTT- Ti mer UL | NTEGER (0. . 56),
dr x- Ret ransm ssi onTi mer DL ENUMERATED {

sl 0, sll, sl2, sl4, sl6, slI8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl 128,
sl 160, sl 320, sparelb5, sparel4, sparel3, sparel2, sparell, sparelO, spare9,
spare8, spare7, spare6, spare5, spared4, spare3, spare2, sparel},

dr x- Ret ransmi ssi onTi mer UL ENUMERATED {
sl 0, sll, sl2, sl4, sl6, sI8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl 128,
sl 160, sl 320, sparelb5, sparel4, sparel3, sparel2, sparell, sparelO, spare9,
spare8, spare7, spare6, spareb5, spare4, spare3, spare2, sparel },

dr x- LongCycl eStart O f set CHO CE {
ns10 I NTEGER(O. . 9),
ms 20 I NTEGER( 0. . 19) ,
532 I NTEGER( 0. . 31) ,
ns40 I NTEGER( 0. . 39),
ns60 I NTEGER( 0. . 59),
ms64 I NTEGER( 0. . 63) ,
ms70 I NTEGER( 0. . 69) ,
ms80 I NTEGER( 0. . 79) ,
ns128 I NTEGER( 0. . 127),
ns160 I NTEGER( 0. . 159),
5256 I NTEGER( 0. . 255) ,
ms320 I NTEGER( 0. . 319) ,
ns512 I NTEGER( 0. . 511),
ns640 I NTEGER( 0. . 639),
nms1024 I NTEGER( 0. . 1023) ,
nms1280 I NTECER( 0. . 1279),
52048 I NTEGER( 0. . 2047) ,
2560 I NTEGER( 0. . 2559) ,
ms5120 I NTEGER( 0. . 5119) ,
ns10240 I NTEGER( 0. . 10239)

b

short DRX SEQUENCE {
dr x- Short Cycl e ENUMERATED  {

ms2, ms3, ns4, nms5, ns6, ns7, ns8, nsl0, nmsl4, nmsl6, ns20, ns30, nB32,
ms35, nms40, nse64, ns80, ns128, nB8160, NnMs256, N8320, nNB512, NBE640, Spare9,
spare8, spare7, spare6, spareb, spared, spare3, spare2, sparel },
dr x- Short Cycl eTi mer I NTEGER (1..16)
} OPTIONAL,  -- Need R
dr x- Sl ot Of f set I NTEGER (0. .31)
}

-- TAG DRX- CONFI G- STOP
-- ASNLISTOP
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DRX-Config field descriptions

drx-HARQ-RTT-TimerDL

Value in number of symbols of the BWP where the transport block was received.

drx-HARQ-RTT-TimerUL

Value in number of symbols of the BWP where the transport block was transmitted.

drx-InactivityTimer

Value in multiple integers of 1 ms. ms0 corresponds to 0, msl corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

drx-LongCycleStartOffset

drx-LongCycle in ms and drx-StartOffset in multiples of 1 ms. If drx-ShortCycle is configured, the value of drx-LongCycle shall be a multiple of the drx-ShortCycle value.
drx-onDurationTimer

Value in multiples of 1/32 ms (subMilliSeconds) or in ms (milliSecond). For the latter, value ms1 corresponds to 1 ms, value ms2 corresponds to 2 ms, and so on.
drx-RetransmissionTimerDL

Value in number of slot lengths of the BWP where the transport block was received. value slO corresponds to O slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and
SO on.

drx-RetransmissionTimerUL

Value in number of slot lengths of the BWP where the transport block was transmitted. slO corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so
on.

drx-ShortCycleTimer

Value in multiples of drx-ShortCycle. A value of 1 corresponds to drx-ShortCycle, a value of 2 corresponds to 2 * drx-ShortCycle and so on.

drx-ShortCycle

Value in ms. msl corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

drx-SlotOffset

Value in 1/32 ms. Value 0 corresponds to 0 ms, value 1 corresponds to 1/32 ms, value 2 corresponds to 2/32 ms, and so on.

— FilterCoefficient

The | E Filter Coefficient specifies the measurement filtering coefficient. Value fcO corresponds to k = 0, fc1 corresponds to k = 1, and so on.

FilterCoefficient information element

-- ASNLISTART
-- TAG FI LTERCOEFFI Cl ENT- START

FilterCoefficient ::= ENUMERATED { fcO, fcl, fc2, fc3, fc4, fc5, fc6, fc7, fc8, fc9, fcll, fcl3, fcl5, fcl7, fcl9, sparel, ...}

-- TAG FI LTERCOEFFI Cl ENT- STOP
-- ASNLISTOP

— FregBandindicatorNR

The |E FregBandindicatorNR is used to convey an NR frequency band number as defined in TS 38.101-1 [15] and TS 38.101-2 [39].
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FreqBandIndicatorNR information element

-- ASNLISTART
- - TAG FREQBANDI NDI CATORNR- START

FreqgBandl ndi catorNR :: = I NTEGER (1..1024)

-- TAG FREQBANDI NDI CATORNR- STOP
-- ASNLISTOP

- FrequencyinfoDL

The |E FrequencylnfoDL provides basic parameters of a downlink carrier and transmission thereon.

FrequencylInfoDL information element

-- ASNLISTART
- - TAG FREQUENCYI NFODL- START
Frequencyl nfoDL ::= SEQUENCE {
absol ut eFr equencySSB ARFCN- Val ueNR OPTI ONAL, -- Cond SpCel | Add
frequencyBandLi st Mul ti FrequencyBandLi st NR,
absol ut eFr equencyPoi nt A ARFCN- Val ueNR,
scs-SpecificCarrierlist SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS-SpecificCarrier,
}

- - TAG FREQUENCYI NFODL- STOP
-- ASNLISTOP

FrequencyInfoDL field descriptions

absoluteFrequencyPointA

Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A (see TS 38.211 [16], clause 4.4.4.2). Note that the
lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList.

absoluteFrequencySSB

Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned
otherwise. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value
(see TS 38.101-1 [15]). If the field is absent, the SSB related parameters should be absent, e.g. ssh-PositionsinBurst, ssb-periodicityServingCell and subcarrierSpacing in
ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell. This is only supported in case the SCell is in the same frequency band as
the SpCell.

frequencyBandList

List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology
(SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).
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Conditional Presence Explanation

SpCellAdd The field is mandatory present if this FrequencyInfoDL is for SpCell. Otherwise the field is optionally present, Need S.

— FrequencylinfoDL-SIB

The |E FrequencylnfoDL-SI B provides basic parameters of a downlink carrier and transmission thereon.

FrequencyInfoDL-SIB information element

-- ASNLISTART
- - TAG FREQUENCYI NFODL- S| B- START
Frequencyl nfoDL-SIB :: = SEQUENCE {
frequencyBandLi st Mul ti FrequencyBandLi st NR- S| B,
of f set ToPoi nt A I NTEGER (0. .2199),
scs-SpecificCarrierlist SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS-SpecificCarrier
}

- - TAG FREQUENCYI NFODL- S| B- STOP
-- ASNLISTOP

FrequencyInfoDL-SIB field descriptions

offsetToPointA
Represents the offset to Point A as defined in TS 38.211 [16], clause 4.4.4.2.

frequencyBandList
List of one or multiple frequency bands to which this carrier(s) belongs.

scs-SpecificCarrierList

are used in DL BWPs in this serving cell.

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that

- FrequencylnfoUL

The |E FrequencylnfoUL provides basic parameters of an uplink carrier and transmission thereon.

FrequencylInfoUL information element

-- ASNLISTART
- - TAG FREQUENCYI NFOUL- START
Frequencyl nfoUL :: = SEQUENCE {
frequencyBandLi st Mul ti FrequencyBandLi st NR
absol ut eFr equencyPoi nt A ARFCN- Val ueNR
scs-Speci ficCarri erlList SEQUENCE (SI ZE (1..maxSCSs)) OF SCS-SpecificCarrier,
addi ti onal Spect r unEm ssi on Addi ti onal Spect r unEm ssi on
p- Max P- Max
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frequencyShi ft 7p5khz ENUMERATED {t r ue} OPTI ONAL, -- Cond FDD TDD- Or SUL- Opt i onal

}

- - TAG FREQUENCY!I NFOUL- STOP
-- ASNLISTOP

FrequencyInfoUL field descriptions

absoluteFrequencyPointA

Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined
by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

additionalSpectrumEmission

The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE uses value 0 for the additionalSpectrumEmission (see TS
38.101-1 [15], table 6.2.3.1-1A, and TS 38.101-2 [39], table 6.2.3.1-2).

frequencyBandList

List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

frequencyShift7p5khz

Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

p-Max

Maximum transmit power allowed in this serving cell. The maximum transmit power that the UE may use on this serving cell may be additionally limited by p-NR-FR1
(configured for the cell group) and by p-UE-FR1 (configured total for all serving cells operating on FR1). If absent, the UE applies the maximum power according to TS 38.101-
1[15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore
the field and applies the maximum power according to TS 38.101-2 [39]. Value in dBm.

scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology
(SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).

Conditional Presence Explanation
FDD-OrSUL The field is mandatory present if this FrequencylnfoUL is for the paired UL for a DL (defined in a FrequencylInfoDL) or if this
FrequencylnfoUL is for a supplementary uplink (SUL). It is absent, Need R, otherwise (if this FrequencylnfoUL is for an
unpaired UL (TDD).
FDD-TDD-OrSUL-Optional The field is optionally present, Need R, if this FrequencylnfoUL is for the paired UL for a DL (defined in a FrequencylnfoDL),
or if this FrequencyInfoUL is for an unpaired UL (TDD) in certain bands (as defined in clause 5.4.2.1 of TS 38.101-1 and in
clause 5.4.2.1 of TS 38.104 [12]), or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent, Need R,
otherwise.

— FrequencyInfoUL-SIB

The |E FrequencylnfoUL-S B provides basic parameters of an uplink carrier and transmission thereon.

FrequencyInfoUL-SIB information element

-- ASNLISTART
- - TAG FREQUENCY!I NFOUL- SI B- START
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Frequencyl nfoUL-SIB :: = SEQUENCE {
frequencyBandLi st Mul ti FrequencyBandLi st NR- SI B OPTI ONAL, -- Cond FDD Or SUL
absol ut eFr equencyPoi nt A ARFCN- Val ueNR OPTI ONAL, -- Cond FDD- Or SUL
scs-SpecificCarrierlist SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS-SpecificCarrier,
p- Max P- Max OPTI ONAL, -- Need S
frequencyshi ft 7p5khz ENUMERATED {t r ue} OPTI ONAL, -- Cond FDD- TDD- Or SUL- Opt i onal
}

- - TAG FREQUENCYI NFQOUL- SI B- STOP
-- ASNLISTOP

FrequencyInfoUL-SIB field descriptions

absoluteFrequencyPointA

Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined
by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

frequencyBandList

Provides the frequency band indicator and a list of additionalPmax and additionalSpectrumEmission values as defined in TS 38.101-1 [15], table 6.2.3.1-1, and TS 38.101-2
[39], table 6.2.3.1-2. The UE shall apply the first listed band which it supports in the frequencyBandList field.

frequencyShift7p5khz

Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

p-Max

Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2
cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-
2 [39].

scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that
are used in UL BWPs configured in this serving cell.

Conditional Presence Explanation
FDD-OrSuUL The field is mandatory present if this FrequencylnfoUL-SIB is for the paired UL for a DL (defined in a FrequencylnfoDL-SIB)
or if this FrequencyInfoUL-SIB is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencylnfoUL-SIB is for
an unpaired UL (TDD).
FDD-TDD-OrSUL-Optional The field is optionally present, Need R, if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a
FrequencylInfoDL-SIB), or if this FrequencylnfoUL-SIB is for an unpaired UL (TDD) in certain bands (as defined in clause
5.4.2.1 of TS 38.101-1 and in clause 5.4.2.1 of TS 38.104 [12]), or if this FrequencyInfoUL-SIB is for a supplementary uplink
(SUL). It is absent otherwise.

- Hysteresis

The |E Hysteresis is a parameter used within the entry and leave condition of an event triggered reporting condition. The actual valueisfield value * 0.5 dB.
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Hysteresis information element

-- ASNLISTART
-- TAG HYSTERESI S- START

Hysteresis ::= I NTEGER (0. . 30)

-- TAG HYSTERESI S- STOP
-- ASNLISTOP

- I-RNTI-Value

The |E I-RNTI-Valueis used to identify the suspended UE context of aUE in RRC_INACTIVE.

I-RNTI-Value information element

-- ASNLSTART
-- TAG | - RNTI - VALUE- START

I -RNTI - Val ue ::= BI T STRI NG (Sl ZE( 40))

-- TAG | - RNTI - VALUE- STOP
-- ASNLISTOP

- LocationMeasurementinfo

ETSI TS 138 331 V15.13.0 (2021-04)

The | E LocationMeasurementlnfo defines the information sent by the UE to the network to assist with the configuration of measurement gaps for location related measurements.

LocationMeasurementinfo information element

-- ASNLISTART
-- TAG LOCATI ONMEASUREMENTI NFO- START
Locat i onMeasurenentInfo ::= CHO CE {
eutra- RSTD EUTRA- RSTD- | nf oLi st

eutra- Fi neTi m ngDet ecti on NULL
}

EUTRA- RSTD- | nf oLi st ::= SEQUENCE (Sl ZE (1.. naxl nt er RAT- RSTD- Freq)) OF EUTRA- RSTD-Info
EUTRA- RSTD- I nfo :: = SEQUENCE {
carrierFreq ARFCN- Val ueEUTRA,

measPRS- O f set I NTEGER (0. .39),
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}

-- TAG LOCATI ONMEASUREMENTI NFO- STOP
-- ASNLISTOP

LocationMeasurementinfo field descriptions

carrierFreq
The EARFCN value of the carrier received from upper layers for which the UE needs to perform the inter-RAT RSTD measurements.

measPRS-Offset

Indicates the requested gap offset for performing RSTD measurements towards E-UTRA. It is the smallest subframe offset from the beginning of subframe 0 of SFN=0 of the
serving cell of the requested gap for measuring PRS positioning occasions in the carrier frequency carrierFreq for which the UE needs to perform the inter-RAT RSTD
measurements. The PRS positioning occasion information is received from upper layers. The value of measPRS-Offset is obtained by mapping the starting subframe of the
PRS positioning occasion in the measured cell onto the corresponding subframe in the serving cell and is calculated as the serving cell's number of subframes from SFN=0
mod 40.

The UE shall take into account any additional time required by the UE to start PRS measurements on the other carrier when it does this mapping for determining the
measPRS-Offset.

NOTE: Figure 6.2.2-1 in TS 36.331[10] illustrates the measPRS-Offset field.

- LogicalChannelConfig

The | E Logical Channel Config is used to configure the logical channel parameters.

LogicalChannelConfig information element

-- ASNLISTART
-- TAG LOG CALCHANNELCONFI G- START
Logi cal Channel Config ::= SEQUENCE {
ul - Speci fi cParaneters SEQUENCE {
priority I NTEGER (1..16),
prioritisedBitRate ENUMERATED { kBpsO, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
bucket Si zeDur ati on ENUMERATED {ns5, ns10, ns20, ns50, ns100, ns150, ns300, n8500, n®1000,
spare7, spare6, spareb, spared, spare3,spare2, sparel},
al | onedServi ngCel | s SEQUENCE (Sl ZE (1.. maxNrof ServingCel |l s-1)) OF ServCel || ndex
OPTIl ONAL, -- PDCP- CADupl i cation
al | onedSCs- Li st SEQUENCE (Sl ZE (1..maxSCSs)) OF Subcarri er Spaci ng OPTI ONAL, -- Need R
maxPUSCH- Dur at i on ENUMERATED {ns0p02, ns0p04, ns0p0625, ns0pl25, ns0p25, nsO0p5, spare2, sparel}
OPTI ONAL, -- Need R
confi guredG ant TypelAl | oned ENUMERATED {t r ue} OPTI ONAL, -- Need R
| ogi cal Channel G oup I NTEGER (0. .nmaxLCG- | D) OPTI ONAL, -- Need R
schedul i ngRequest | D Schedul i ngRequest | d OPTI ONAL, -- Need R
| ogi cal Channel SR- Mask BOOLEAN,
| ogi cal Channel SR-Del ayTi ner Appl i ed BOOLEAN,
bi t Rat eQuer yPr ohi bi t Ti mer ENUMERATED { sO, sOdot4, sOdot8, sldot6, s3, s6, s12,s30} OPTI ONAL -- Need R
} OPTI ONAL, -- Cond UL
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}

-- TAG LOG CALCHANNELCONFI G- STOP
-- ASNLISTOP

LogicalChannelConfig field descriptions

allowedSCS-List

If present, UL MAC SDUs from this logical channel can only be mapped to the indicated numerology. Otherwise, UL MAC SDUs from this logical channel can be mapped to
any configured numerology. Only the values 15/30/60 kHz (for FR1) and 60/120 kHz (for FR2) are applicable. Corresponds to 'allowedSCS-List' as specified in TS 38.321 [3].
allowedServingCells

If present, UL MAC SDUs from this logical channel can only be mapped to the serving cells indicated in this list. Otherwise, UL MAC SDUs from this logical channel can be
mapped to any configured serving cell of this cell group. Corresponds to 'allowedServingCells'in TS 38.321 [3].

bitRateQueryProhibitTimer

The timer is used for bit rate recommendation query in TS 38.321 [3], in seconds. Value sO means 0 s, sOdot4 means 0.4 s and so on.

bucketSizeDuration

Value in ms. ms5 corresponds to 5 ms, value ms10 corresponds to 10 ms, and so on.

configuredGrantTypelAllowed

If present, or if the capability Icp-Restriction as specified in TS 38.306 [26] is not supported, UL MAC SDUs from this logical channel can be transmitted on a configured grant
type 1. Otherwise, UL MAC SDUs from this logical channel cannot be transmitted on a configured grant type 1. Corresponds to ‘configuredGrantTypelAllowed' in TS 38.321
[3].

logicalChannelGroup

ID of the logical channel group, as specified in TS 38.321 [3], which the logical channel belongs to.

logicalChannelSR-Mask

Controls SR triggering when a configured uplink grant of typel or type2 is configured. true indicates that SR masking is configured for this logical channel as specified in TS
38.321 [3].

logicalChannelSR-Delay TimerApplied

Indicates whether to apply the delay timer for SR transmission for this logical channel. Set to false if logicalChannelSR-DelayTimer is not included in BSR-Config.
maxPUSCH-Duration

If present, UL MAC SDUs from this logical channel can only be transmitted using uplink grants that result in a PUSCH duration shorter than or equal to the duration indicated
by this field. Otherwise, UL MAC SDUs from this logical channel can be transmitted using an uplink grant resulting in any PUSCH duration. Corresponds to "maxPUSCH-
Duration" in TS 38.321 [3]. The PUSCH duration is calculated based on the same length of all symbols, and the shortest length applies if the symbol lengths are different.
priority

Logical channel priority, as specified in TS 38.321 [3].

prioritisedBitRate

Value in kiloBytes/s. Value kBpsO corresponds to O kiloBytes/s, value kBps8 corresponds to 8 kiloBytes/s, value kBps16 corresponds to 16 kiloBytes/s, and so on. For SRBs,
the value can only be set to infinity.

schedulingRequestld

If present, it indicates the scheduling request configuration applicable for this logical channel, as specified in TS 38.321 [3].
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Conditional Presence Explanation
PDCP-CADuplication The field is mandatory present if the DRB/SRB associated with this logical channel is configured with PDCP CA duplication
in UL (i.e. the PDCP entity is associated with multiple RLC entities belonging to the same cell group). Otherwise the field is
optionally present, need R.
UL The field is mandatory present for a logical channel with uplink if it serves DRB. It is optionally present, Need R, for a logical
channel with uplink if it serves an SRB. Otherwise it is absent.

- LogicalChannelldentity
The |E Logical Channelldentity is used to identify one logical channel (Logical Channel Config) and the corresponding RLC bearer (RLC-BearerConfig).

LogicalChannelldentity information element

-- ASNLSTART
-- TAG LOG CALCHANNELI DENTI TY- START

Logi cal Channel I dentity ::= I NTEGER (1..nmaxLC-1D)

-- TAG LOG CALCHANNELI DENTI TY- STOP
-- ASNLISTOP

- MAC-CellGroupConfig

The |IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including DRX.

MAC-CellGroupConfig information element

-- ASNLSTART

-- TAG MAC- CELLGROUPCONFI G- START

MAC- Cel | GroupConfig ::= SEQUENCE {
drx- Config Set upRel ease { DRX-Config } OPTI ONAL, -- Need M
schedul i ngRequest Confi g Schedul i ngRequest Confi g OPTI ONAL, -- Need M
bsr-Config BSR- Confi g OPTI ONAL, -- Need M
tag- Config TAG Config OPTI ONAL, -- Need M
phr-Config Set upRel ease { PHR-Config } OPTI ONAL, -- Need M
ski pUpl i nkTxDynami ¢ BOOLEAN,
[l
csi - Mask BOOLEAN OPTI ONAL, -- Need M
dat al nacti vi tyTi mer Set upRel ease { Datal nactivityTimer } OPTI ONAL -- Cond MCG Only
11

}

Dat al nactivityTiner ::= ENUMERATED {s1, s2, s3, s5, s7, s10, s15, s20, s40, s50, s60, s80, s100, s120, s150, s180}

-- TAG MAC- CELLCGROUPCONFI G- STOP
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-- ASNLSTOP
MAC-CellGroupConfig field descriptions
csi-Mask

If set to true, the UE limits CSI reports to the on-duration period of the DRX cycle, see TS 38.321 [3].

datalnactivityTimer

and so on.

Releases the RRC connection upon data inactivity as specified in clause 5.3.8.5 and in TS 38.321 [3]. Value sl corresponds to 1 second, value s2 corresponds to 2 seconds,

drx-Config

Used to configure DRX as specified in TS 38.321 [3].

skipUplinkTxDynamic

If set to true, the UE skips UL transmissions as described in TS 38.321 [3].

Conditional Presence

Explanation

MCG-Only

This field is optionally present, Need M, for the MAC-CellGroupConfig of the MCG. It is absent otherwise.

- MeasConfig

The |E MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of

measurement gaps.

-- ASNLISTART
-- TAG MEASCONFI G- START

MeasConfig information element

MeasConfig ::= SEQUENCE {

measObj ect ToRenoveli st
measObj ect ToAddModLi st
report Confi gToRenoveli st
report Confi gToAddModLi st
meas| dToRenoveli st
meas| dToAddModLi st
s- Measur eConfi g

ssh- RSRP

csi - RSRP

quantityConfig
measGapConfi g
measGapShari ngConfi g

}

Meas(bj ect ToRenovelLi st ::=

Measl| dToRenoveli st ::=

Measbj ect ToRenovelLi st
MeasObj ect ToAddMbdLi st
Report Confi gToRenoveli st
Repor t Conf i gToAddMbdLi st
Meas| dToRenoveli st
Meas| dToAddMbdLi st
CHO CE {

RSRP- Range,

RSRP- Range

QuantityConfig
MeasGapConfi g
MeasGapShari ngConfi g

OPTI ONAL, -- Need N
OPTI ONAL, -- Need N
OPTI ONAL, -- Need N
OPTI ONAL, -- Need N
OPTI ONAL, -- Need N
OPTI ONAL, -- Need N
OPTI ONAL, -- Need M
OPTI ONAL, -- Need M
OPTI ONAL, -- Need M
OPTI ONAL, -- Need M

SEQUENCE (SI ZE (1..maxNrof Objectld)) OF MeasObjectld

SEQUENCE (Sl ZE (1..maxNrof Measld)) OF Measld
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Report Confi gToRenpveli st ::= SEQUENCE (Sl ZE (1.. maxReport Configld)) OF ReportConfigld

-- TAG MEASCONFI G- STOP
-- ASNLISTCP

MeasConfig field descriptions

measGapConfig

Used to setup and release measurement gaps in NR.

measldToAddModList

List of measurement identities to add and/or modify.

measldToRemoveList

List of measurement identities to remove.

measObjectToAddModList

List of measurement objects to add and/or modify.

measObjectToRemovelList

List of measurement objects to remove.

reportConfigToAddModList

List of measurement reporting configurations to add and/or modify.

reportConfigToRemoveList

List of measurement reporting configurations to remove.

s-MeasureConfig

Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssh-RSRP corresponds to cell
RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS.
measGapSharingConfig

Specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing.

- MeasGapConfig

The |E MeasGapConfig specifies the measurement gap configuration and controls setup/rel ease of measurement gaps.

MeasGapConfig information element

-- ASN1START

-- TAG MEASGAPCONFI G START

MeasGapConfig ::= SEQUENCE {
gapFR2 Set upRel ease { GapConfig } OPTIl ONAL, -- Need M
Hi _
gapFR1L Set upRel ease { GapConfig } OPTI ONAL, -- Need M
gapUE Set upRel ease { GapConfig } OPTI ONAL -- Need M

11
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GapConfig ::= SEQUENCE {
gapO f set I NTEGER (0. .159),
gl ENUVERATED {nsldot5, ns3, ns3dot5, ns4, ns5dot5, ns6},
ngrp ENUVERATED {ns20, ns40, ns80, ns160},
ngt a ENUMERATED {ns0, ns0dot 25, ns0dot 5},
[
ref ServCel | | ndi cat or ENUMERATED {pCel I, pSCell, ntg-FR2} OPTI ONAL -- Cond NEDCor NRDC
11
}
-- TAG MEASGAPCONFI G STOP
-- ASNLISTOP
MeasGapConfig field descriptions
gapFR1

Indicates measurement gap configuration that applies to FR1 only. In (NG)EN-DC, gapFR1 cannot be set up by NR RRC (i.e. only LTE RRC can configure FR1 measurement
gap). In NE-DC, gapFR1 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR1 gap). In NR-DC, gapFR1 can only be set up in the measConfig associated with
MCG. gapFR1 can not be configured together with gapUE. The applicability of the FR1 measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

gapFR2

Indicates measurement gap configuration applies to FR2 only. In (NG)EN-DC or NE-DC, gapFR2 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR2 gap). In
NR-DC, gapFR2 can only be set up in the measConfig associated with MCG. gapFR2 cannot be configured together with gapUE. The applicability of the FR2 measurement
gap is according to Table 9.1.2-2 and Table 9.1.2-3in TS 38.133 [14].

gapUE

Indicates measurement gap configuration that applies to all frequencies (FR1 and FR2). In (NG)EN-DC, gapUE cannot be set up by NR RRC (i.e. only LTE RRC can configure
per UE measurement gap). In NE-DC, gapUE can only be set up by NR RRC (i.e. LTE RRC cannot configure per UE gap). In NR-DC, gapUE can only be set up in the
measConfig associated with MCG. If gapUE is configured, then neither gapFR1 nor gapFR2 can be configured. The applicability of the per UE measurement gap is according
to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

gapOffset
Value gapOffset is the gap offset of the gap pattern with MGRP indicated in the field mgrp. The value range is from 0 to mgrp-1.

mgl
Value mgl is the measurement gap length in ms of the measurement gap. The measurement gap length is according to in Table 9.1.2-1 in TS 38.133 [14]. Value msldot5
corresponds to 1.5 ms, ms3 corresponds to 3 ms and so on.

magrp
Value mgrp is measurement gap repetition period in (ms) of the measurement gap. The measurement gap repetition period is according to Table 9.1.2-1 in TS 38.133 [14].

mgta
Value mgta is the measurement gap timing advance in ms. The applicability of the measurement gap timing advance is according to clause 9.1.2 of TS 38.133 [14]. Value ms0O
corresponds to 0 ms, ms0dot25 corresponds to 0.25 ms and ms0dot5 corresponds to 0.5 ms. For FR2, the network only configures 0 ms and 0.25 ms.

refServCelllndicator
Indicates the serving cell whose SFN and subframe are used for gap calculation for this gap pattern. Value pCell corresponds to the PCell, pSCell corresponds to the PSCell,
and mcg-FR2 corresponds to a serving cell on FR2 frequency in MCG.
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Conditional Presence Explanation
NEDCorNRDC This field is mandatory present when configuring gap pattern to UE in NE-DC or NR-DC. In case the gap pattern to UE in
NE-DC and NR-DC is already configured, then the field is absent, need M. Otherwise, it is absent.

- MeasGapSharingConfig

The |E MeasGapSharingConfig specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing.

MeasGapSharingConfig information element

-- ASNLISTART

- - TAG MEASGAPSHARI NGCONFI G- START

MeasGapSharingConfig :: = SEQUENCE {
gapShari ngFR2 Set upRel ease { MeasGapShari ngSchene } OPTI ONAL, -- Need M
[l _ _
gapShari ngFRL Set upRel ease { MeasGapShari ngSchene } OPTI ONAL, --Need M
gapShari ngUE Set upRel ease { MeasGapShari ngSchene } OPTI ONAL --Need M
11

}

MeasGapShari ngSchene: : = ENUMERATED {schene00, schene0l1, schenelO, schenell}

- - TAG MEASGAPSHARI NGCONFI G- STOP
-- ASNLISTOP

MeasGapSharingConfig field descriptions

gapSharingFR1

Indicates the measurement gap sharing scheme that applies to the gap set for FR1 only. In (NG)EN-DC, gapSharingFR1 cannot be set up by NR RRC (i.e. only LTE RRC can
configure FR1 gap sharing). In NE-DC, gapSharingFR1 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR1 gap sharing). In NR-DC, gapSharingFR1 can only
be set up in the measConfig associated with MCG. gapSharingFR1 can not be configured together with gapSharingUE. For the applicability of the different gap sharing
schemes, see TS 38.133 [14]. Value scheme00 corresponds to scheme "00", value scheme01 corresponds to scheme "01", and so on.

gapSharingFR2

Indicates the measurement gap sharing scheme that applies to the gap set for FR2 only. In (NG)EN-DC or NE-DC, gapSharingFR2 can only be set up by NR RRC (i.e. LTE
RRC cannot configure FR2 gap sharing). In NR-DC, gapSharingFR2 can only be set up by MCG in the measConfig associated with MCG. gapSharingFR2 cannot be
configured together with gapSharingUE. For applicability of the different gap sharing schemes, see TS 38.133 [14]. Value scheme0O0 corresponds to scheme "00", value
scheme01 corresponds to scheme "01", and so on.

gapSharingUE

Indicates the measurement gap sharing scheme that applies to the gap set per UE. In (NG)EN-DC, gapSharingUE cannot be set up by NR RRC (i.e. only LTE RRC can
configure per UE gap sharing). In NE-DC, gapSharingUE can only be set up by NR RRC (i.e. LTE RRC cannot configure per UE gap sharing). In NR-DC, gapSharingUE can
only be set up in the measConfig associated with MCG. If gapSharingUE is configured, then neither gapSharingFR1 nor gapSharingFR2 can be configured. For the
applicability of the different gap sharing schemes, see TS 38.133 [14]. Value scheme00 corresponds to scheme "00", value scheme01 corresponds to scheme "01", and so on.
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- Measld

The |E Measld is used to identify a measurement configuration, i.e., linking of a measurement object and a reporting configuration.

Measld information element

- ASNLISTART
- TAG MEASI D- START

Measld ::= I NTEGER ('1..nmaxNrof Measl d)

- TAG MEASI D- STOP
- ASNLISTOP

— MeasldToAddModList

The |E MeasldToAddModList concerns alist of measurement identities to add or modify, with for each entry the measld, the associated measObjectld and the associated
reportConfigld.

MeasldToAddModList information element

- ASNLSTART
- TAG MEASI DTQADDMODLI ST- START
Meas| dToAddModLi st :: = SEQUENCE (Sl ZE (1.. maxNrof Measld)) OF Measl dToAddvbd
Meas| dToAddMbd : : = SEQUENCE {
nmeasl| d Measl d,
measbj ect I d MeasOhbj ect | d,
report Configld Report Configld

- TAG MEASI DTOADDMODLI ST- STOP
- ASN1STCOP

- MeasObjectEUTRA

The |E MeasObjectEUTRA specifies information applicable for E-UTRA cells.

MeasObjectEUTRA information element

- ASNLSTART
- TAG MEASOBJECTEUTRA- START
MeasObj ect EUTRA: : = SEQUENCE {
carrierFreq ARFCN- Val ueEUTRA,
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al | onedMeasBandwi dt h

cel | sToRenoveli st EUTRAN

cel | sToAddMvbdLi st EUTRAN

bl ackCel | sToRenoveli st EUTRAN
bl ackCel | sToAddModLi st EUTRAN
eutra- PresenceAnt ennaPort 1
eutra- Q O f set Range

wi debandRSRQ Meas

}
EUTRA- Cel | | ndexLi st ::=

EUTRA-Cel | I ndex :: =

EUTRA-Cel | ::=
cel | I ndexEUTRA
physCel I I d

cel I I ndi vi dual O f set

EUTRA- Bl ackCel | :: =
cel | I ndexEUTRA
physCel | | dRange

- - TAG MEASOBJECTEUTRA- STOP
-- ASNLISTOP

258

EUTRA- Al | owedMeasBandwi dt h,

EUTRA- Cel | | ndexLi st

SEQUENCE (SI ZE (1..maxCel | MeasEUTRA)) OF EUTRA- Cel |
EUTRA- Cel | I ndexLi st

SEQUENCE (Sl ZE (1.. maxCel | MeasEUTRA)) OF EUTRA- Bl ackCel |
EUTRA- Pr esenceAnt ennaPort 1,

EUTRA- @ O f set Range

BOOLEAN,

SEQUENCE (Sl ZE (1..maxCel | MeasEUTRA)) OF EUTRA- Cel | | ndex

I NTEGER (1..nmaxCel | MeasEUTRA)

SEQUENCE {
EUTRA- Cel | | ndex,
EUTRA- PhysCel | 1 d,
EUTRA- @ O f set Range

SEQUENCE {
EUTRA- Cel | | ndex,
EUTRA- PhysCel | | dRange

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,

ETSI TS 138 331 V15.13.0 (2021-04)

-- Need
-- Need
-- Need
-- Need

n zzz2zZ2

-- Need

EUTRAN-BlackCell field descriptions

cellindexEUTRA
Entry index in the cell list.

physicalCellldRange

Physical cell identity or a range of physical cell identities.

EUTRAN-Cell field descriptions

physicalCellld
Physical cell identity of a cell in the cell list.

cellindividual Offset

Cell individual offset applicable to a specific cell. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.
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MeasObjectEUTRA field descriptions

allowedMeasBandwidth

The maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "Nrs" TS 36.104 [33].
blackCellsToAddModListEUTRAN

List of cells to add/ modify in the black list of cells.

blackCellsToRemoveListEUTRAN

List of cells to remove from the black list of cells.

carrierFreq

Identifies E-UTRA carrier frequency for which this configuration is valid. Network does not configure more than one MeasObjectEUTRA for the same physical frequency,
regardless of the E-ARFCN used to indicate this.

cellsToAddModListEUTRAN

List of cells to add/ modify in the cell list.

cellsToRemoveListEUTRAN

List of cells to remove from the cell list.

eutra-PresenceAntennaPortl

When set to true, the UE may assume that at least two cell-specific antenna ports are used in all neighbouring cells.

eutra-Q-OffsetRange

Used to indicate a cell, or frequency specific offset to be applied when evaluating triggering conditions for measurement reporting. The value is in dB. Value dB-24 corresponds
to -24 dB, value dB-22 corresponds to -22 dB and so on.

widebandRSRQ-Meas

If set to true, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [40]. The network may set the field to true if the
measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise the network sets this field to false.

- MeasObjectld
The |E MeasObjectld used to identify a measurement object configuration.

MeasObjectld information element

-- ASNLISTART
-- TAG MEASOBJECTI D- START

MeasObjectld ::= I NTEGER ('1..nmaxNrof Obj ect|d)

-- TAG MEASOBJECTI D- STOP
-- ASNLISTOP

- MeasObjectNR

The |E MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements and/or CSI-RS intra/inter-frequency measurements.

MeasObjectNR information element

-- ASNLISTART
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TAG MEASOBJECTNR- START

MeasCbj ectNR :: =

}

ssbFrequency

ssbSubcarri er Spaci ng

sntcl

smtc2

ref FreqCsl - RS

ref erenceSi gnal Config

absThr eshSS- Bl ocksConsol i dati on
absThr eshCSI - RS- Consol i dati on
nr of SS- Bl ocksToAver age

nr of CS| - RS- Resour cesToAver age
quanti tyConfi gl ndex

of f set MO

cel | sToRenoveli st

cel | sToAddModLi st

bl ackCel | sToRenoveli st

bl ackCel | sToAddModLi st

whi t eCel | sToRenpveli st

whi t eCel | sToAddModLi st

i

[l
fregBandl ndi cat or NR
measCycl eSCel |

11

Ref er enceSi gnal Config:: =

}

ssb-Configh©obility
csi-rs-ResourceConfighbility

SSB- Confi gMobi lity:: =

ssh- ToMeasur e
deri veSSB- | ndexFr ontCel |
ss- RSSI - Measur enent

Q O fset RangeList ::=

rsrpO f set SSB
rsrqOf f set SSB
sinrOf f set SSB
rsrpCfset CSl - RS
rsrqO fset CSl - RS
sinrOfsetCSl - RS

Threshol dNR : : =

t hr eshol dRSRP

260

SEQUENCE {
ARFCN- Val ueNR
Subcarri er Spaci ng
SSB- Mrc
SSB- Mrc2
ARFCN- Val ueNR
Ref er enceSi gnal Confi g,
Thr eshol dNR
Threshol dNR
I NTEGER (2. . nmaxNr of SS- Bl ocksToAver age)
I NTEGER (2. . maxNr of CSI - RS- Resour cesToAver age)
I NTEGER (1..nmaxNrof QuantityConfig),
Q O f set RangelLi st ,
PCl - Li st
Cel | sToAddModLi st
PCl - Rangel ndexLi st

SEQUENCE (Sl ZE (1.. maxNrof PCl - Ranges)) OF PCl - RangeEl erment
PCl - Rangel ndexLi st
SEQUENCE (S| ZE (1.. maxNrof PCl - Ranges)) OF PCl - RangeEl enent

Fr egBandl ndi cat or NR

ENUMERATED {sf 160, sf256, sf320, sf512, sf640, sf1024, sf1280}

SEQUENCE {
SSB- Confighobility
Set upRel ease { CSI - RS- ResourceConfighobility }

SEQUENCE {
Set upRel ease { SSB- ToMeasure }

BOOLEAN,
SS- RSSI - Measur enent

SEQUENCE {
Q O f set Range DEFAULT dBO,
Q O f set Range DEFAULT dBO,
Q O f set Range DEFAULT dBO,
Q O f set Range DEFAULT dBO,
Q O f set Range DEFAULT dBO,
Q O f set Range DEFAULT dBO

SEQUENCE]

RSRP- Range

ETSI

OPTI ONAL, --
OPTI ONAL, --
OPTI ONAL, --
OPTI ONAL, --
OPTI ONAL, --
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Cond SSBor Associ at edSSB
Cond SSBor Associ at edSSB
Cond SSBor Associ at edSSB
Cond | ntraFregConnect ed
Cond CsSl-RS

OPTI ONAL, -- Need R

OPTI ONAL, -- Need R

OPTI ONAL, -- Need R

OPTI ONAL, -- Need R

OPTI ONAL, -- Need N

OPTI ONAL, -- Need N

OPTI ONAL, -- Need N

OPTI ONAL, -- Need N

OPTI ONAL, -- Need N

OPTI ONAL, -- Need N

OPTI ONAL, -- Need R

OPTI ONAL -- Need R

OPTI ONAL, -- Need M

OPTI ONAL -- Need M

OPTI ONAL, -- Need M

OPTI ONAL, -- Need M

OPTI ONAL, -- Need R
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t hr eshol dRSRQ RSRQ Range OPTI ONAL, -- Need R
t hreshol dSI NR SI NR- Range OPTI ONAL -- Need R
}
Cel | sToAddModLi st :: = SEQUENCE (Sl ZE (1.. maxNrof Cel | Meas)) OF Cel | sToAddMbd
Cel | sToAddMWbd : : = SEQUENCE {
physCel | | d PhysCel I 1 d,
cel | I ndi vi dual O f set Q O f set RangelLi st
}

-- TAG MEASOBJECTNR- STOP
-- ASNLISTOP

CellsToAddMod field descriptions

cellindividualOffset

Cell individual offsets applicable to a specific cell.
physCellld

Physical cell identity of a cell in the cell list.
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MeasObjectNR field descriptions

absThreshCSI-RS-Consolidation

Absolute threshold for the consolidation of measurement results per CSI-RS resource(s) from L1 filter(s). The field is used for the derivation of cell measurement results as
described in 5.5.3.3 and the reporting of beam measurement information per CSI-RS resource as described in 5.5.5.2.

absThreshSS-BlocksConsolidation

Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s). The field is used for the derivation of cell measurement results as
described in 5.5.3.3 and the reporting of beam measurement information per SS/PBCH block index as described in 5.5.5.2.

blackCellsToAddModList

List of cells to add/maodify in the black list of cells. It applies only to SSB resources.

blackCellsToRemoveList

List of cells to remove from the black list of cells.

cellsToAddModList

List of cells to add/modify in the cell list.

cellsToRemovelList

List of cells to remove from the cell list.

freqBandIndicatorNR

The frequency band in which the SSB and/or CSI-RS indicated in this MeasObjectNR are located and according to which the UE shall perform the RRM measurements. This
field is always provided when the network configures measurements with this MeasObjectNR.

measCycleSCell

The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the
parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160
corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on.

nrofCSInrofCSI-RS-ResourcesToAverage

Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell associated with
this MeasObjectNR.

nrofSS-BlocksToAverage

Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell associated with
this MeasObiject.

offsetMO

Offset values applicable to all measured cells with reference signal(s) indicated in this MeasObjectNR.

guantityConfiglndex

Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.

referenceSignalConfig

RS configuration for SS/PBCH block and CSI-RS.

refFreqCSI-RS

Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.

smtcl

Primary measurement timing configuration. (see clause 5.5.2.10).

smtc2

Secondary measurement timing configuration for SS corresponding to this MeasObjectNR with PCI listed in pci-List. For these SS, the periodicity is indicated by periodicity in
smtc2 and the timing offset is equal to the offset indicated in periodicityAndOffset modulo periodicity. periodicity in smtc2 can only be set to a value strictly shorter than the
periodicity indicated by periodicityAndOffset in smtcl (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2
cannot be configured).

ssbFrequency

Indicates the frequency of the SS associated to this MeasObjectNR.
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ssbSubcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.
whiteCellsToAddModList

List of cells to add/modify in the white list of cells. It applies only to SSB resources.

whiteCellsToRemoveList

List of cells to remove from the white list of cells.

ReferenceSignalConfig field descriptions

csi-rs-ResourceConfigMobility

CSI-RS resources to be used for CSI-RS based RRM measurements.
ssb-ConfigMobility

SSB configuration for mobility (hominal SSBs, timing configuration).

SSB-ConfigMobility field descriptions

deriveSSB-IndexFromCell

If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is
configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this
MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field
indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.

ssh-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to
SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not to be measured while value 1 indicates that the
corresponding SS/PBCH block is to be measured (see TS 38.215 [9]). When the field is not configured the UE measures on all SS blocks. Regardless of the value of this field,
SS/PBCH blocks outside of the applicable smtc are not to be measured. See TS 38.215 [9] clause 5.1.1.

Conditional Presence Explanation
CSI-RS This field is mandatory present if csi-rs-ResourceConfigMobility is configured, otherwise, it is absent.
SSBorAssociatedSSB This field is mandatory present if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell.
Otherwise, it is absent, Need R.
IntraFreqConnected This field is optionally present, Need R if the UE is configured with a serving cell for which (absoluteFrequencySSB,
subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR,
otherwise, it is absent.

- MeasObjectToAddModList

The |E MeasObjectToAddModList concerns alist of measurement objects to add or modify.

MeasObjectToAddModList information element

-- ASNLISTART
-- TAG MEASOBJECTTOADDMODLI ST- START
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MeasObj ect ToAddMbdLi st :: = SEQUENCE (Sl ZE (1.. maxNrof Objectld)) OF MeasObj ect ToAddMod
MeasObj ect ToAddMbd : : = SEQUENCE {
measObj ect I d MeasOhj ect I d,
measObj ect CHO CE {
measObj ect NR MeasObj ect NR,
measObj ect EUTRA MeasCbj ect EUTRA

- TAG MEASOBJECTTOADDMODLI ST- STOP
- ASNLISTOP

- MeasResultCellListSFTD-NR

ETSI TS 138 331 V15.13.0 (2021-04)

The |E MeasResultCellListSFTD-NR consists of SFN and radio frame boundary difference between the PCell and an NR cell as specified in TS 38.215 [9] and TS 38.133 [14].

MeasResultCellListSFTD-NR information element

- ASNLSTART
- TAG MEASRESULTCELLLI STSFTD- NR- START
MeasResul t Cel | Li st SFTD-NR :: = SEQUENCE (Sl ZE (1..maxCel | SFTD)) OF MeasResul t Cel | SFTD- NR
MeasResul t Cel | SFTD-NR : : = SEQUENCE {
physCel I | d PhysCel I 1d,
sfn-O fset Resul t I NTEGER (0. .1023),
f rameBoundar yOf f set Resul t I NTEGER (-30720..30719),
rsrp-Result RSRP- Range OPTI ONAL
}

- TAG MEASRESULTCELLLI STSFTD- NR- STOP
- ASN1ISTOP

MeasResultCellSFTD-NR field descriptions

sfn-OffsetResult
Indicates the SFN difference between the PCell and the NR cell as an integer value according to TS 38.215 [9].

frameBoundaryOffsetResult
Indicates the frame boundary difference between the PCell and the NR cell as an integer value according to TS 38.215 [9].

- MeasResultCellListSFTD-EUTRA

The |E MeasResultCel IListSFTD-EUTRA consists of SFN and radio frame boundary difference between the PCell and an E-UTRA PSCell.
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MeasResultCellListSFTD-EUTRA information element

-- ASN1START
-- TAG MEASRESULTCELLLI STSFTD- EUTRA- START
MeasResul t Cel | Li st SFTD- EUTRA : : = SEQUENCE (Sl ZE (1..maxCel | SFTD)) OF MeasResul t SFTD- EUTRA
MeasResul t SFTD- EUTRA :: =
eutra-PhysCel | I d
sfn-Off set Resul t
f rameBoundar yOf f set Resul t
rsrp-Result

SEQUENCE {

EUTRA- PhysCel | 1 d,

I NTEGER (0..1023),

I NTEGER (-30720..30719),

RSRP- Range OPTI ONAL
}

-- TAG MEASRESULTCELLLI STSFTD- EUTRA- STOP
-- ASNLISTOP
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MeasResultSFTD-EUTRA field descriptions

eutra-PhysCellld
Identifies the physical cell identity of the E-UTRA cell for which the reporting is being performed.

sfn-OffsetResult
Indicates the SFN difference between the PCell and the E-UTRA cell as an integer value according to TS 38.215 [9].

frameBoundaryOffsetResult

Indicates the frame boundary difference between the PCell and the E-UTRA cell as an integer value according to TS 38.215 [9].

— MeasResults

The |E MeasResults covers measured results for intra-frequency, inter-frequency, and inter-RAT mobility.

MeasResults information element

-- ASNLISTART

-- TAG MEASRESULTS- START

MeasResults ::= SEQUENCE {
measl| d Measl d,
measResul t Ser vi ngMOLi st MeasResul t Ser vMOLi st ,
measResul t Nei ghCel | s CHO CE {

measResul t Li st NR MeasResul t Li st NR,

measResul t Li st EUTRA MeasResul t Li st EUTRA

[l

measResul t Ser vFr eqlLi st EUTRA- SCG
measResul t Ser vFr egLi st NR- SCG
measResul t SFTD- EUTRA

measResul t SFTD- NR

MeasResul t Ser vFr eqLi st EUTRA- SCG
MeasResul t Ser vFr eqLi st NR- SCG
MeasResul t SFTD- EUTRA

MeasResul t Cel | SFTD- NR
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11,
[l

measResul t Cel | Li st SFTD- NR MeasResul t Cel | Li st SFTD- NR OPTI ONAL
11
}
MeasResul t ServMOLi st @ : = SEQUENCE (Sl ZE (1.. maxNrof ServingCel |l s)) OF MeasResul t Ser vMO
MeasResul t ServMOD :: = SEQUENCE {
servCel l Id ServCel | | ndex,
measResul t Servi ngCel | MeasResul t NR,
measResul t Best Nei ghCel | MeasResul t NR OPTI ONAL,
}
MeasResul tLi stNR :: = SEQUENCE (Sl ZE (1..maxCel | Report)) OF MeasResul t NR
MeasResul tNR :: = SEQUENCE {
physCel I I d PhysCel I I d OPTI ONAL,
measResul t SEQUENCE {
cel | Results SEQUENCE{
resul t sSSB- Cel | MeasQuantityResults OPTI ONAL,
resul t sCSI - RS- Cel | MeasQuantityResults OPTI ONAL
I
rsl ndexResul ts SEQUENCE{
resul t sSSB- | ndexes Resul t sPer SSB- | ndexLi st OPTI ONAL,
resul t sCSI - RS- | ndexes Resul t sPer CSI - RS- | ndexLi st OPTI ONAL
} OPTI ONAL
b
[
cgi-Info Cd -1 nfoNR OPTI ONAL
11
}
MeasResul t Li st EUTRA :: = SEQUENCE (SI ZE (1..maxCel | Report)) OF MeasResul t EUTRA
MeasResul t EUTRA :: = SEQUENCE {
eutra- PhysCel | I d PhysCel I 1 d,
measResul t MeasQuant i t yResul t SEUTRA,
cgi-Info CA - | nf oEUTRA OPTI ONAL,
}
Mul ti Bandl nf oLi st EUTRA :: = SEQUENCE (SI ZE (1..maxMil ti Bands)) OF FreqBandl ndi cat or EUTRA
MeasQuantityResults ::= SEQUENCE {
rsrp RSRP- Range OPTI ONAL,
rsrq RSRQ Range OPTI ONAL,
sinr SI NR- Range OPTI ONAL
}
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MeasQuant it yResul t SEUTRA :: =
rsrp
rsrq
sinr

Resul t sPer SSB- | ndexLi st: :

Resul t sPer SSB- | ndex :: =
ssb- 1 ndex
ssb-Results

}
Resul t sPer CSI - RS- | ndexLi st:: =
Resul t sPer CSI - RS- I ndex :: =

csi - RS- I ndex
csi-RS-Results

267

SEQUENCE {
RSRP- Range EUTRA
RSRQ RangeEUTRA
SI NR- RangeEUTRA

SEQUENCE (Sl ZE (1.. maxNrof | ndexesToReport2)) OF Result sPer SSB- | ndex

SEQUENCE {
SSB- | ndex,
MeasQuantityResults

SEQUENCE (Sl ZE (1.. maxNrof | ndexesToReport2)) OF ResultsPerCS|-RS-| ndex
SEQUENCE {

CSl - RS- | ndex,
MeasQuantityResults

}
MeasResul t Ser vFr eqLi st EUTRA- SCG : : = SEQUENCE (Sl ZE (1.. naxNrof Servi ngCel | sEUTRA)) OF MeasResul t 2EUTRA

MeasResul t Ser vFreqLi st NR- SCG : : = SEQUENCE (SI ZE (1..maxNrof ServingCel | s)) OF MeasResul t 2NR

-- TAG MEASRESULTS- STOP
-- ASNLISTCP
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OPTI ONAL,
OPTI ONAL,
OPTI ONAL

OPTI ONAL

OPTI ONAL

MeasResultEUTRA field descriptions

eutra-PhysCellld

Identifies the physical cell identity of the E-UTRA cell for which the reporting is being performed. The UE reports a value in the range O..

503, other values are reserved.

MeasResultNR field descriptions

cellResults
Cell level measurement results.

physcCellld

The physical cell identity of the NR cell for which the reporting is being performed.

resultsSSB-Cell

Cell level measurement results based on SS/PBCH related measurements.

resultsSSB-Indexes

Beam level measurement results based on SS/PBCH related measurements.

resultsCSI-RS-Cell

Cell level measurement results based on CSI-RS related measurements.

resultsCSI-RS-Indexes

Beam level measurement results based on CSI-RS related measurements.

rsindexResults
Beam level measurement results.
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MeasResults field descriptions

measld

Identifies the measurement identity for which the reporting is being performed.

measResultCellListSFTD-NR

SFTD measurement results between the PCell and the NR neighbour cell(s) in NR standalone.

measResultEUTRA

Measured results of an E-UTRA cell.

measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E-UTRA measurement identity.

measResultListNR

List of measured results for the maximum number of reported best cells for an NR measurement identity.

measResultNR

Measured results of an NR cell.

measResultServFreqListEUTRA-SCG

Measured results of the E-UTRA SCG serving frequencies: the measurement result of PSCell and each SCell, if any, and of the best neighbouring cell on each E-UTRA SCG
serving frequency.

measResultServFreqListNR-SCG

Measured results of the NR SCG serving frequencies: the measurement result of PSCell and each SCell, if any, and of the best neighbouring cell on each NR SCG serving
frequency.

measResultServingMOList

Measured results of measured cells with reference signals indicated in the serving cell measurement objects including measurement results of SpCell, configured SCell(s)
and best neighbouring cell within measured cells with reference signals indicated in on each serving cell measurement object.

measResultSFTD-EUTRA

SFTD measurement results between the PCell and the E-UTRA PScell in NE-DC.

measResultSFTD-NR

SFTD measurement results between the PCell and the NR PScell in NR-DC.

- MeasResult2ZEUTRA

The |E MeasResult2EUTRA contains measurements on E-UTRA freguencies.

MeasResult2EUTRA information element

-- ASNLSTART
-- TAG MEASRESULT2EUTRA- START
MeasResul t 2EUTRA : : = SEQUENCE {
carrierFreq ARFCN- Val ueEUTRA,
measResul t Servi ngCel | MeasResul t EUTRA OPTI ONAL,
measResul t Best Nei ghCel | MeasResul t EUTRA OPTI ONAL,
}

-- TAG MEASRESULT2EUTRA- STOP
-- ASNLISTOP
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- MeasResult2NR
The |E MeasResult2NR contai ns measurements on NR frequencies.

MeasResult2NR information element

- ASNLSTART
- TAG MEASRESULT2NR- START
MeasResul t 2NR : : = SEQUENCE {
ssbFrequency ARFCN- Val ueNR OPTI ONAL,
ref FreqCsSl - RS ARFCN- Val ueNR OPTI ONAL,
measResul t Servi ngCel | MeasResul t NR OPTI ONAL,

measResul t Nei ghCel | Li st NR MeasResul t Li st NR OPTI ONAL,

- TAG MEASRESULT2NR- STOP
- ASN1STOP

- MeasResultSCG-Failure

The |E MeasResultSCG-Failure is used to provide information regarding failures detected by the UE in (NG)EN-DC and NR-DC.

MeasResultSCG-Failure information element

- ASNLSTART
- TAG MEASRESULTSCG FAl LURE- START
MeasResul t SCG Fai lure ::= SEQUENCE {
nmeasResul t Per MOLi st MeasResul t Li st 2NR,
}
MeasResul t Li st 2NR :: = SEQUENCE (Sl ZE (1..maxFreq)) OF MeasResul t 2NR

- TAG MEASRESULTSCG- FAI LURE- STOP
- ASNLISTOP

- MeasTriggerQuantityEUTRA
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The |E MeasTrigger QuantityEUTRA is used to configure the trigger quantity and reporting range for E-UTRA measurements. The RSRP, RSRQ and SINR ranges correspond

to RSRP-Range, RSRQ-Range and RS-SINR-Range in TS 36.331 [10], respectively.
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MeasTriggerQuantityEUTRA information element

-- ASNLISTART

-- TAG MEASTRI GCERQUANTI TYEUTRA- START

MeasTri gger Quantit yEUTRA: : = CHO CE {
rsrp RSRP- RangeEUTRA,
rsrq RSRQ RangeEUTRA,
sinr S| NR- RangeEUTRA

}

RSRP- RangeEUTRA : :
RSRQ RangeEUTRA : :
SI NR- RangeEUTRA : :

I NTEGER (0. . 97)
| NTEGER (0. . 34)
I NTEGER (0. . 127)

-- TAG MEASTRI GGERQUANTI TYEUTRA- STOP
-- ASNLISTOP

- MobilityStateParameters

The |E MobilityStateParameter s contains parameters to determine UE mobility state.

MobilityStateParameters information element

-- ASNLISTART
-- TAG MOBI LI TYSTATEPARAMETERS- START
Mobi I'i tySt at eParaneters ::= SEQUENCE{
t - Eval uati on ENUMERATED {
s30, s60, s120, s180, s240, spare3, spare2, sparel},
t - Hyst Nor mal ENUVERATED {
s30, s60, s120, s180, s240, spare3, spare2, sparel},
n- Cel | ChangeMedi um I NTEGCER (1..16),
n- Cel | ChangeHi gh I NTEGER (1..16)

}

-- TAG MOBI LI TYSTATEPARAMETERS- STOP
-- ASNLISTOP
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MobilityStateParameters field descriptions

n-CellChangeHigh
The number of cell changes to enter high mobility state. Corresponds to Ncr H in TS 38.304 [20].

n-CellChangeMedium
The number of cell changes to enter medium mobility state. Corresponds to Ncr v in TS 38.304 [20].

t-Evaluation
The duration for evaluating criteria to enter mobility states. Corresponds to Tcrmax in TS 38.304 [20]. Value in seconds, s30 corresponds to 30 s and so on.

t-HystNormal
The additional duration for evaluating criteria to enter normal mobility state. Corresponds to TcrmaxHyst in TS 38.304 [20]. Value in seconds, value s30 corresponds to 30
seconds and so on.

- MultiFrequencyBandListNR

The |E MultiFrequencyBandListNR is used to configure alist of one or multiple NR frequency bands.

MultiFrequencyBandListNR information element

-- ASNLISTART
-- TAG MULTI FREQUENCYBANDLI STNR- START

Mul ti FrequencyBandLi stNR :: = SEQUENCE (Sl ZE (1..maxNrof Mul ti Bands)) OF FregBandl ndi cat or NR

-- TAG MULTI FREQUENCYBANDLI STNR- STOP
-- ASNLISTOP

- MultiFrequencyBandListNR-SIB

The |E MultiFrequencyBandListNR-SI B indicates the list of frequency bands, for which cell (re-)selection parameters are common, and alist of additionalPmax and
additional SpectrumEmission.

MultiFrequencyBandListNR-SIB information element

-- ASNLISTART
-- TAG MULTI FREQUENCYBANDLI STNR- SI B- START
Mul ti FrequencyBandLi stNR-SIB :: = SEQUENCE (Sl ZE (1.. maxNrof Mul tiBands)) OF NR-MiltiBandl nfo
NR-Mul ti Bandlnfo ::= SEQUENCE {
fregBandl ndi cat or NR Fr eqBandl ndi cat or NR OPTI ONAL, -- Cond Opt ULNot SI B2
nr - NS- PmaxLi st NR- NS- PmaxLi st OPTI ONAL -- Need S

}

-- TAG MULTI FREQUENCYBANDLI STNR- SI B- STOP
-- ASNLISTOP
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NR-MultiBandInfo field descriptions

freqBandIndicatorNR
Provides an NR frequency band number as defined in TS 38.101-1 [15] and TS 38.101-2 [39], table 5.2-1.
nr-NS-PmaxList

Provides a list of additionalPmax and additionalSpectrumEmission values. If the field is absent the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15]
table 6.2.3.1-1A, and TS 38.101-2 [39], table 6.2.3.1-2).

Conditional Presence Explanation
OptULNotSIB2 The field is absent for SIB2 and is mandatory present in SIB4 and frequencylnfoDL-SIB. Otherwise, if the field is absent in frequencylnfoUL-
SIB in UplinkConfigCommonSIB, the UE will use the frequency band indicated in frequencylnfoDL-SIB in DownlinkConfigCommonSIB.

- NextHopChainingCount

The |E NextHopChainingCount is used to update the Kgne key and corresponds to parameter NCC: See TS 33.501 [11].

NextHopChainingCount information element

- ASNLSTART
- TAG NEXTHOPCHAI NI NGCOUNT- START

Next HopChai ni ngCount :: = I NTEGER (0..7)

- TAG NEXTHOPCHAI NI NGCOUNT- STOP
- ASN1STOP

- NG-5G-S-TMSI
The |lE NG-5G-STMS contains a 5G S-Temporary Mobile Subscription Identifier (5G-S-TMSI), atemporary UE identity provided by the 5GC which uniquely identifies the
UE within the tracking area, see TS 23.003 [21].

NG-5G-S-TMSI information element

- ASNLSTART
- TAG NG 5G S- TMBI - START

NG 5G- S TMBI ::= BI T STRI NG (SI ZE (48))

- TAG NG 5G S- TMsI - STOP
- ASN1STOP
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- NR-NS-PmaxList

The |IE NR-NS-PmaxList is used to configure alist of additional Pmax and additional SpectrumEmission, as defined in TS 38.101-1 [15], table 6.2.3.1-1A, and TS 38.101-2 [39],
table 6.2.3.1-2, for a given frequency band.

NR-NS-PmaxList information element

- ASNLSTART
- TAG NR- NS- PMAXLI ST- START
NR- NS- PmaxLi st ::= SEQUENCE (Sl ZE (1..maxNR-NS-Prmax)) OF NR-NS- PraxVal ue
NR- NS- PnaxVal ue :: = SEQUENCE {
addi ti onal Pmax P- Max OPTI ONAL, -- Need N
addi ti onal Spect r unEm ssi on Addi ti onal Spect r unEm ssi on

-- TAG NR- NS- PMAXLI ST- STOP
- ASN1STOP

- NZP-CSI-RS-Resource

The |E NZP-CS-RS-Resource is used to configure Non-Zero-Power (NZP) CSI-RS transmitted in the cell where the IE isincluded, which the UE may be configured to measure
on (see TS 38.214 [19], clause 5.2.2.3.1). A change of configuration between periodic, semi-persistent or aperiodic for an NZP-CS-RS-Resource is not supported without a
release and add.

NZP-CSI-RS-Resource information element

- ASNLSTART
- TAG NZP- CSI - RS- RESOQURCE- START
NZP- CSI - RS- Resource :: = SEQUENCE {
nzp- CSl - RS- Resour cel d NZP- CSI - RS- Resour cel d,
resour ceMappi ng CSl - RS- Resour ceMappi ng,
power Cont rol O f set | NTEGER (-8..15),
power Contr ol O f set SS ENUMERATED{ db- 3, dbO, db3, db6} OPTI ONAL, -- Need R
scranbl i ngl D Scranbl i ngl d,
periodi ci tyAndO f set CSl - Resour cePeri odi ci t yAndO f set OPTI ONAL, -- Cond Periodi cOr Sem Per si st ent
gcl - I nf oPeri odi cCSI - RS TCl -Stateld OPTI ONAL, -- Cond Periodic
}
- TAG NZP- CSI - RS- RESOURCE- STCP
- ASNLSTOP
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NZP-CSI-RS-Resource field descriptions

periodicityAndOffset

Periodicity and slot offset sl1 corresponds to a periodicity of 1 slot, slI2 to a periodicity of two slots, and so on. The corresponding offset is also given in number of slots (see TS
38.214 [19], clause 5.2.2.3.1). Network always configures the UE with a value for this field for periodic and semi-persistent NZP-CSI-RS-Resource (as indicated in CSI-
ResourceConfig).

powerControlOffset

Power offset of PDSCH RE to NZP CSI-RS RE. Value in dB (see TS 38.214 [19], clauses 5.2.2.3.1 and 4.1).

powerControlOffsetSS

Power offset of NZP CSI-RS RE to SSS RE. Value in dB (see TS 38.214 [19], clause 5.2.2.3.1).

gcl-InfoPeriodicCSI-RS

For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type. For periodic CSI-RS, the source can be SSB or
another periodic-CSI-RS. Refers to the TCI-State which has this value for tci-Stateld and is defined in tci-StatesToAddModList in the PDSCH-Config included in the BWP-
Downlink corresponding to the serving cell and to the DL BWP to which the resource belongs to (see TS 38.214 [19], clause 5.2.2.3.1).

resourceMapping

OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource.

scramblingID

Scrambling ID (see TS 38.214 [19], clause 5.2.2.3.1).

Conditional Presence Explanation
Periodic The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field
is absent otherwise.
PeriodicOrSemiPersistent The field is optionally present, Need M, for periodic and semi-persistent NZP-CSI-RS-Resources (as indicated in CSI-
ResourceConfig). The field is absent otherwise.

- NZP-CSI-RS-Resourceld
The |IE NZP-CS-RS-Resourceld is used to identify one NZP-CSI-RS-Resource.

NZP-CSI-RS-Resourceld information element

-- ASNLSTART
-- TAG NZP- CSI - RS- RESOURCEI D- START

NZP- CSI - RS- Resourceld :: = I NTEGER (0. . maxNr of NZP- CSI - RS- Resour ces- 1)

-- TAG NZP- CSI - RS- RESOURCEI D- STOP
-- ASNLISTOP

- NZP-CSI-RS-ResourceSet

The |E NZP-CS-RS-ResourceSet is a set of Non-Zero-Power (NZP) CSI-RS resources (their 1Ds) and set-specific parameters.
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NZP-CSI-RS-ResourceSet information element

-- ASNLISTART
-- TAG NZP- CSl - RS- RESOURCESET- START
NZP- CSI - RS- Resour ceSet :: = SEQUENCE {
nzp- CSl - Resour ceSet | d NZP- CSI - RS- Resour ceSet | d,
nzp- CSl - RS- Resour ces SEQUENCE (Sl ZE (1.. maxNrof NZP- CSl - RS- Resour cesPer Set)) OF NZP-CSl - RS- Resour cel d,
repetition ENUMERATED { on, off } OPTI ONAL, -- Need S
aperiodi cTriggeri ngOff set | NTEGER( 0. . 6) OPTI ONAL, -- Need S

trs-Info ENUMERATED {t r ue} OPTI ONAL, -- Need R

}

-- TAG NZP- CSl - RS- RESOURCESET- STOP
-- ASNLISTOP

NZP-CSI-RS-ResourceSet field descriptions

aperiodicTriggeringOffset

Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted. The value 0
corresponds to 0 slots, value 1 corresponds to 1 slot, value 2 corresponds to 2 slots, value 3 corresponds to 3 slots, value 4 corresponds to 4 slots, value 5 corresponds to 16
slots, value 6 corresponds to 24 slots. When the field is absent the UE applies the value 0.

nzp-CSI-RS-Resources

NZP-CSI-RS-Resources associated with this NZP-CSI-RS resource set (see TS 38.214 [19], clause 5.2). For CSI, there are at most 8 NZP CSI RS resources per resource set.
repetition

Indicates whether repetition is on/off. If the field is set to off or if the field is absent, the UE may not assume that the NZP-CSI-RS resources within the resource set are
transmitted with the same downlink spatial domain transmission filter (see TS 38.214 [19], clauses 5.2.2.3.1 and 5.1.6.1.2). It can only be configured for CSI-RS resource sets
which are associated with CSI-ReportConfig with report of L1 RSRP or "no report".

trs-Info

Indicates that the antenna port for all NZP-CSI-RS resources in the CSI-RS resource set is same. If the field is absent or released the UE applies the value false (see TS
38.214 [19], clause 5.2.2.3.1).

— NZP-CSI-RS-ResourceSetld

The |E NZP-C3-RS-ResourceSetld is used to identify one NZP-CS-RS-ResourceSet.

NZP-CSI-RS-ResourceSetld information element

-- ASNLISTART
-- TAG NZP- CSI - RS- RESOURCESET! D- START

NZP- CSI - RS- ResourceSet Id :: = I NTEGER (0. . maxNr of NZP- CSI - RS- Resour ceSet s- 1)

-- TAG NZP- CSI - RS- RESOURCESETI D- STOP
-- ASNLISTOP
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- P-Max

The |E P-Max is used to limit the UE's uplink transmission power on a carrier frequency, in TS 38.101-1 [15] and is used to calcul ate the parameter Pcompensation defined in
TS 38.304 [20].

P-Max information element

- ASNLSTART
- TAG P- MAX- START

P-Max ::= I NTEGER (- 30. . 33)

-- TAG P- MAX- STOP
- ASNLISTOP

- PCI-List
The IE PCI-List concerns alist of physical cell identities, which may be used for different purposes.

PCI-List information element

- ASNLISTART
- TAG PCl - LI ST- START

PCl-List ::= SEQUENCE (Sl ZE (1..nmaxNrof Cel | Meas)) OF PhysCel | ld

- TAG PCl - LI ST- STOP
- ASNLISTOP

- PCI-Range

The |E PCI-Range is used to encode either asingle or arange of physical cell identities. The range is encoded by using a start value and by indicating the number of
consecutive physical cell identities (including start) in the range. For fields comprising multiple occurrences of PCI-Range, the Network may configure overlapping ranges of
physical cell identities.

PCI-Range information element

- ASNLSTART
- TAG PCl - RANGE- START
PCl - Range :: = SEQUENCE {
start PhysCel I 1 d,
range ENUMERATED {n4, n8, nl2, nl6, n24, n32, n48, n64, n84,

n96, nl128, nl68, n252, n504, nl1l008, sparel} OPTI ONAL -- Need S
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-- TAG PCl - RANGE- STOP
-- ASNLISTOP
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PCI-Range field descriptions

range

in case the field is absent, in which case only the physical cell identity value indicated by start applies.

Indicates the number of physical cell identities in the range (including start). Value n4 corresponds with 4, value n8 corresponds with 8 and so on. The UE shall apply value 1

start
Indicates the lowest physical cell identity in the range.

- PCI-RangeElement

The |E PCI-RangeElement is used to define a PCI-Range as part of alist (e.g. AddMod list).

PCI-RangeElement information element

-- ASNLISTART
-- TAG PCl - RANGEELEMENT- START

PCl - RangeEl enent :: = SEQUENCE {
pci - Rangel ndex PCl - Rangel ndex,
pci - Range PCl - Range

}

-- TAG PCl - RANGEELEMENT- STOP
-- ASNLISTOP

PCIl-RangeElement field descriptions

pci-Range
Physical cell identity or a range of physical cell identities.

- PCI-Rangelndex
The |E PCI-Rangel ndex identifies a physical cell id range, which may be used for different purposes.

PCI-Rangelndex information element

-- ASNLSTART
-- TAG PCl - RANGEI NDEX- START

PCl - Rangel ndex ::= I NTEGER (1..maxNrof PCl - Ranges)
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-- TAG PCl - RANGEI NDEX- STOP
-- ASNLISTOP

- PCIl-RangelndexList

The |E PCI-RangelndexList concerns alist of indexes of physical cell id ranges, which may be used for different purposes.

PCI-RangelndexList information element

-- ASNLISTART
-- TAG PCl - RANGEI NDEXLI ST- START

PCl - Rangel ndexLi st ::= SEQUENCE (Sl ZE (1..maxNrof PCl - Ranges)) OF PCl - Rangel ndex

-- TAG PCl - RANGEI NDEXLI ST- STOP
-- ASNLISTOP

- PDCCH-Config

The |IE PDCCH-Config is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring
the PDCCH. If this|E is used for the scheduled cell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpacesToReleaseList are
absent.

PDCCH-Config information element

-- ASNLSTART

-- TAG PDCCH CONFI G- START

PDCCH- Config :: = SEQUENCE {
cont r ol Resour ceSet ToAddModLi st SEQUENCE( SI ZE (1..3)) OF Control Resour ceSet OPTI ONAL, -- Need N
cont r ol Resour ceSet ToRel easeli st SEQUENCE( SI ZE (1..3)) OF Control ResourceSet|d OPTI ONAL, -- Need N
sear chSpacesToAddModLi st SEQUENCE( SI ZE (1..10)) OF SearchSpace OPTI ONAL, -- Need N
sear chSpacesToRel easeli st SEQUENCE( SI ZE (1..10)) OF SearchSpaceld OPTI ONAL, -- Need N
downl i nkPreenpti on Set upRel ease { Downl i nkPreenption } OPTIl ONAL, -- Need M
t pc- PUSCH Set upRel ease { PUSCH TPC- CommandConfig } OPTI ONAL, -- Need M
t pc- PUCCH Set upRel ease { PUCCH TPC- CommandConfig } OPTI ONAL, -- Need M

{ SRS TPC- ConmandConf i g} OPTI ONAL, -~ Need M

t pc- SRS Set upRel ease

}

- - TAG PDCCH- CONFI G- STOP
-- ASNLISTOP
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PDCCH-Config field descriptions

controlResourceSetToAddModList

List of UE specifically configured Control Resource Sets (CORESETS) to be used by the UE. The network configures at most as many CORESETs per DL BWP as specified in
TS 38.213 [13], clause 10.1. In case network reconfigures control resource set with the same ControlResourceSetld as used for commonControlResourceSet configured via
PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon.
controlResourceSetToReleaseList

List of UE specifically configured Control Resource Sets (CORESETS) to be released by the UE. This field only applies to CORESETSs configured by
controlResourceSetToAddModList and does not release the field commonControlResourceSet configured by PDCCH-ConfigCommon.

downlinkPreemption

Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2).

searchSpacesToAddModList

List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces).
tpc-PUCCH

Enable and configure reception of group TPC commands for PUCCH.

tpc-PUSCH

Enable and configure reception of group TPC commands for PUSCH.

tpc-SRS

Enable and configure reception of group TPC commands for SRS.

- PDCCH-ConfigCommon

The |IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well asin dedicated signalling.

PDCCH-ConfigCommon information element

-- ASNLISTART
-- TAG PDCCH CONFI GCOMMON- START
PDCCH- Conf i gCommon : : = SEQUENCE {
cont r ol Resour ceSet Zer o Cont r ol Resour ceSet Zer o OPTI ONAL, -- Cond Initial BW-Only
commonCont r ol Resour ceSet Cont r ol Resour ceSet OPTI ONAL, -- Need R
sear chSpaceZer o Sear chSpaceZer o OPTIl ONAL, -- Cond Initial BWP-Only
commonSear chSpaceli st SEQUENCE (Sl ZE(1..4)) OF SearchSpace OPTI ONAL, -- Need R
sear chSpaceSI Bl Sear chSpacel d OPTI ONAL, -- Need S
sear chSpaceQ her Syst eml nf ornati on Sear chSpacel d OPTI ONAL, -- Need S
pagi ngSear chSpace Sear chSpacel d OPTI ONAL, -- Need S
r a- Sear chSpace Sear chSpacel d OPTI ONAL, -- Need S
[
first PDCCH Moni tori ngQccasi onOf PO CHO CE {
sCS15KHZoneT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .139),
sCS30KHZoneT- SCS15KHZhal f T SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .279),
sCS60KHZoneT- SCS30KHZhal f T- SCS15KHZquarter T SEQUENCE (SI ZE (1..maxPO perPF)) OF | NTEGER (0. .559),
sCS120KHZoneT- SCS60KHZhal f T- SCS30KHZquar t er T- SCS15KHZoneEi ght hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF I NTEGER (0..1119),
sCS120KHZhal f T- SCS60KHZquar t er T- SCS30KHZoneEi ght hT- SCS15KHZoneSi xt eent hT SEQUENCE ( SI ZE (1..maxPO per PF)) OF | NTEGER (0. .2239),
sCS120KHZquar t er T- SCS60KHZoneEi ght hT- SCS30KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. . 4479),
sCS120KHZoneEi ght hT- SCS60KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF I NTEGER (0..8959),
sCS120KHZoneSi xt eent hT SEQUENCE (SI ZE (1..maxPO perPF)) OF I NTEGER (0..17919)
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} OPTI ONAL -- Cond
O her BWP

11
}

- - TAG PDCCH- CONFI GCOMMON- STOP
-- ASNLISTOP

PDCCH-ConfigCommon field descriptions

commonControlResourceSet

An additional common control resource set which may be configured and used for any common or UE-specific search space. If the network configures this field, it uses a
ControlResourceSetld other than 0 for this ControlResourceSet. The network configures the commonControlResourceSet in SIB1 so that it is contained in the bandwidth of
CORESET#0.

commonSearchSpacelList

A list of additional common search spaces. If the network configures this field, it uses the SearchSpacelds other than 0. If the field is included, it replaces any previous list, i.e.
all the entries of the list are replaced and each of the SearchSpace entries is considered to be newly created and the conditions and Need codes for setup of the entry apply.
controlResourceSetZero

Parameters of the common CORESET#0 which can be used in any common or UE-specific search spaces. The values are interpreted like the corresponding bits in MIB
pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) controlResourceSetZero can be used in search spaces configured in other DL BWP(s)
than the initial DL BWP if the conditions defined in TS 38.213 [13], clause 10 are satisfied.

firstPDCCH-MonitoringOccasionOfPO

Indicates the first PDCCH monitoring occasion of each PO of the PF on this BWP, see TS 38.304 [20].

pagingSearchSpace

ID of the Search space for paging (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive paging in this BWP (see TS 38.213 [13], clause 10).
ra-SearchSpace

ID of the Search space for random access procedure (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive RAR in this BWP. This field is mandatory
present in the DL BWP(s) if the conditions described in TS 38.321 [3], subclause 5.15 are met.

searchSpaceOtherSysteminformation

ID of the Search space for other system information, i.e., SIB2 and beyond (see TS 38.213 [13], clause 10.1) If the field is absent, the UE does not receive other system
information in this BWP.

searchSpaceSIB1

ID of the search space for SIB1 message. In the initial DL BWP of the UE's PCell, the network sets this field to 0. If the field is absent, the UE does not receive SIB1 in this
BWP. (see TS 38.213 [13], clause 10)

searchSpaceZero

Parameters of the common SearchSpace#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the
initial BWP (BWP#0), searchSpaceZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions described in TS 38.213 [13],
clause 10, are satisfied.

Conditional Presence Explanation
InitialBWP-Only If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in
ServingCellConfigCommon; it is absent in other BWPs and when sent in system information. If SIB1 is not broadcast and there is
an SSB associated to the cell, the field is optionally present, Need M, in the PDCCH-ConfigCommon of the initial BWP (BWP#0)
in ServingCellConfigCommon (still with the same setting for all UES). In other cases, the field is absent.
OtherBWP This field is optionally present, Need R, if this BWP is not the initial DL BWP and pagingSearchSpace is configured in this BWP.
Otherwise this field is absent.

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 281 ETSI TS 138 331 V15.13.0 (2021-04)

- PDCCH-ConfigSIB1

The |IE PDCCH-ConfigSB1 is used to configure CORESET#0 and search space#0.

PDCCH-ConfigSIB1 information element

-- ASNLISTART

- - TAG PDCCH CONFI GSI B1- START

PDCCH- Confi gSI Bl :: = SEQUENCE {
control Resour ceSet Zero Cont r ol Resour ceSet Zer o,
sear chSpaceZer o Sear chSpaceZer o

}

- - TAG PDCCH- CONFI GSI B1- STOP
-- ASNLISTOP

PDCCH-ConfigSIB1 field descriptions

controlResourceSetZero

Determines a common ControlResourceSet (CORESET) with ID #0, see TS 38.213 [13], clause 13.
searchSpaceZero

Determines a common search space with ID #0, see TS 38.213 [13], clause 13.

- PDCCH-ServingCellConfig

The |IE PDCCH-ServingCellConfig is used to configure UE specific PDCCH parameters applicable across all bandwidth parts of a serving cell.

PDCCH-ServingCellConfig information element

-- ASNLISTART
-- TAG PDCCH SERVI NGCELLCONFI G START
PDCCH- Servi ngCel | Config ::= SEQUENCE {

sl ot For mat | ndi cat or Set upRel ease { Sl ot Format | ndi cator } OPTI ONAL, -- Need M

}

-- TAG PDCCH- SERVI NGCELLCONFI G- STOP
-- ASNLISTOP

PDCCH-ServingCellConfig field descriptions

slotFormatindicator
Configuration of Slot-Format-Indicators to be monitored in the correspondingly configured PDCCHs of this serving cell.
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PDCP-Config

The |IE PDCP-Config is used to set the configurable PDCP parameters for signalling and data radio bearers.

PDCP-Config information element

ETSI TS 138 331 V15.13.0 (2021-04)

-- Cond Setup
Cond Set up2
Cond Set up2

Need

Need

Cond
Cond
Need
Cond

Connect edTo5GC1
Rl c- AM

R

DRB

Need
Need

R
R
-- Cond SplitBearer
Need R

-- ASNLISTART
-- TAG PDCP- CONFI G START
PDCP- Config :: = SEQUENCE {
drb SEQUENCE {
di scardTi mer ENUMERATED {ns10, ns20, ns830, n840, n850, n860, ns75, ns100, n8150, nB200,
ms250, nms300, ns500, n8750, NMB1500, infinity} OPTI ONAL,
pdcp- SN-Si zeUL ENUVERATED {Il en12bits, |enl8bits} OPTI ONAL,
pdcp- SN- Si zeDL ENUMERATED {I| en12bits, |enl8bits} OPTI ONAL,
header Conpr essi on CHO CE {
not Used NULL,
rohc SEQUENCE {
maxCl D I NTEGER (1..16383) DEFAULT 15,
profiles SEQUENCE {
profil e0x0001 BOOLEAN,
profil e0x0002 BOOLEAN,
profil eOx0003 BOOLEAN,
profil e0x0004 BOOLEAN,
profil eOx0006 BOOLEAN,
profil e0x0101 BOOLEAN,
profil eOx0102 BOOLEAN,
profil eOx0103 BOOLEAN,
profil e0x0104 BOOLEAN
H
dr b- Cont i nueROHC ENUMERATED { true } OPTI ONAL
b
upl i nkOnl yROHC SEQUENCE {
maxCl D I NTEGER (1..16383) DEFAULT 15,
profiles SEQUENCE {
profil eOx0006 BOOLEAN
}
dr b- Cont i nueROHC ENUVERATED { true } OPTI ONAL
b
H
integrityProtection ENUMERATED { enabl ed } OPTIl ONAL,
st at usReport Requi r ed ENUMERATED { true } OPTI ONAL,
out Of Or der Del i very ENUMERATED { true } OPTI ONAL
} OPTI ONAL,
nmor eThanOneRLC SEQUENCE {
pri maryPat h SEQUENCE {
cel | Goup Cel | Goupl d OPTI ONAL,
| ogi cal Channel Logi cal Channel I dentity OPTI ONAL
},
ul - Dat aSpl it Threshol d UL- Dat aSpl i t Threshol d OPTI ONAL,
pdcp- Duplication BOOLEAN OPTI ONAL
OPTI ONAL,
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t- Reordering ENUMERATED {
ms0, nmsl, ns2, nms4, ns5, ns8, nsl0, nsl5, ns20, ns30, ns40,
ms50, nms60, nms80, ns100, ns120, ns140, ns160, ns180, nMs200, NMB220,
ms240, ns260, ns280, nms300, nms500, ns750, ns1000, NB1250,
ms1500, nsl1750, ns2000, n82250, MB2500, NnB2750,
nms3000, spare28, spare27, spare26, spare25, spare24,
spare23, spare22, spare2l, spare20,
sparel9, sparel8, sparel?7, sparel6, sparelb, spareld,
sparel3, sparel2, sparell, sparelO, spare09,
spare08, spare07, spare06, spare05, spareO4, spare03,

spare02, spareOl } OPTI ONAL, -- Need S
ST
ci pheringDi sabl ed ENUMERATED {t r ue} OPTI ONAL -- Cond Connect edTo5GC
11
UL- Dat aSpl it Threshol d :: = ENUVERATED ({

b0, b100, b200, b400, b800, b1600, b3200, b6400, b12800, b25600, b51200, b102400, b204800,
b409600, b819200, b1228800, b1638400, b2457600, b3276800, b4096000, b4915200, b5734400,
b6553600, infinity, spare8, spare7, spare6, spareb5, spare4, spare3, spare2, sparel}

-- TAG PDCP- CONFI G- STCP
-- ASNISTOP
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PDCP-Config field descriptions

cipheringDisabled

If included, ciphering is disabled for this DRB regardless of which ciphering algorithm is configured for the SRB/DRBs. The field may only be included if the UE is connected
to 5GC. Otherwise the field is absent. The network configures all DRBs with the same PDU-session ID with same value for this field. The value for this field cannot be
changed after the DRB is set up.

discardTimer

Value in ms of discardTimer specified in TS 38.323 [5]. Value ms10 corresponds to 10 ms, value ms20 corresponds to 20 ms and so on.

drb-ContinueROHC

Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. This field is
configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated.
headerCompression

If rohc is configured, the UE shall apply the configured ROHC profile(s) in both uplink and downlink. If uplinkOnlyROHC is configured, the UE shall apply the configured
ROHC profile(s) in uplink (there is no header compression in downlink). ROHC can be configured for any bearer type. The network reconfigures headerCompression only
upon reconfiguration involving PDCP re-establishment, and without any drb-ContinueROHC. Network configures headerCompression to notUsed when outOfOrderDelivery is
configured.

integrityProtection

Indicates whether or not integrity protection is configured for this radio bearer. The network configures all DRBs with the same PDU-session ID with same value for this field.
The value for this field cannot be changed after the DRB is set up.

maxCID

Indicates the value of the MAX_CID parameter as specified in TS 38.323 [5].

The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the
UE.

moreThanOneRLC

This field configures UL data transmission when more than one RLC entity is associated with the PDCP entity.

outOfOrderDelivery

Indicates whether or not outOfOrderDelivery specified in TS 38.323 [5] is configured. This field should be either always present or always absent, after the radio bearer is
established.

pdcp-Duplication

Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates
that duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the
state of the duplication at the time of receiving this IE. If set to true, duplication is activated. The value of this field is always true, when configured for a SRB.
pdcp-SN-SizeDL

PDCP sequence number size for downlink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value len12bits is applicable.

pdcp-SN-SizeUL

PDCP sequence number size for uplink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value len12bits is applicable.

primaryPath

Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 [5], clause 5.2.1 for UL data transmission when more than one RLC entity is
associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs. The NW indicates cellGroup for split
bearers using logical channels in different cell groups. The NW indicates logicalChannel for CA based PDCP duplication, i.e., if both logical channels terminate in the same
cell group.

statusReportRequired

For AM DRBs, indicates whether the DRB is configured to send a PDCP status report in the uplink, as specified in TS 38.323 [5].

t-Reordering

Value in ms of t-Reordering specified in TS 38.323 [5]. Value msO corresponds to 0 ms, value ms20 corresponds to 20 ms, value ms40 corresponds to 40 ms, and so on.
When the field is absent the UE applies the value infinity.
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PDCP-Config field descriptions

ul-DataSplitThreshold

the default value infinity is applied.

Parameter specified in TS 38.323 [5]. Value b0 corresponds to 0 bytes, value b100 corresponds to 100 bytes, value b200 corresponds to 200 bytes, and so on. The network
sets this field to infinity for UEs not supporting splitDRB-withUL-Both-MCG-SCG. If the field is absent when the split bearer is configured for the radio bearer first time, then

Conditional presence

Explanation

DRB

This field is mandatory present when the corresponding DRB is being set up, absent for SRBs. Otherwise this field is optionally present,
need M.

MoreThanOneRLC This field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than one associated
logical channel and upon RRC reconfiguration with the association of an additional logical channel to the PDCP entity.
Upon RRC reconfiguration when a PDCP entity is associated with multiple logical channels, this field is optionally present need M.
Otherwise, this field is absent. Need R.

Rlc-AM For RLC AM, the field is optionally present, need R. Otherwise, the field is absent.

Setup The field is mandatory present in case of radio bearer setup. Otherwise the field is optionally present, need M.

SplitBearer The field is absent for SRBs. Otherwise, the field is optional present, need M, in case of radio bearer with more than one associated RLC
mapped to different cell groups.

ConnectedTo5GC The field is optionally present, need R, if the UE is connected to 5GC. Otherwise the field is absent.

ConnectedTo5GC1 The field is optionally present, need R, if the UE is connected to NR/5GC. Otherwise the field is absent.

Setup2 This field is mandatory present in case for radio bearer setup for RLC-AM and RLC-UM. Otherwise, this field is absent, Need M.

- PDSCH-Config

The PDSCH-Config IE is used to configure the UE specific PDSCH parameters.

PDSCH-Config information element

-- ASNLISTART

-- TAG PDSCH- CONFI G START

PDSCH- Config ::= SEQUENCE {
dat aScr anbl i ngl dent i t yPDSCH I NTEGER (0..1023) OPTI ONAL, -- Need S
dnr s- Downl i nkFor PDSCH- Mappi ngTypeA Set upRel ease { DMRS- Downl i nkConfi g } OPTI ONAL, -- Need M
dnr s- Downl i nkFor PDSCH Mappi ngTypeB Set upRel ease { DVRS- Downl i nkConfig } OPTI ONAL, -- Need M
tci - St at esToAddMbdLi st SEQUENCE (Sl ZE(1..maxNrof TCl-States)) OF TCl-State OPTI ONAL, -- Need N
tci - St at esToRel easeli st SEQUENCE (Sl ZE(1..maxNrof TCl-States)) OF TCl-Stateld OPTI ONAL, -- Need N
vr b- TOPRB- I nt er| eaver ENUMERATED {n2, n4} OPTI ONAL, -- Need S
resour ceAl | ocation ENUMERATED { resourceAl | ocati onTypeO, resourceAl |l ocationTypel, dynam cSwitch},
pdsch- Ti meDomai nAl | ocat i onLi st Set upRel ease { PDSCH Ti neDorai nResour ceAl | ocati onLi st } OPTI ONAL, -- Need M
pdsch- Aggr egat i onFact or ENUMERATED { n2, n4, n8 } OPTI ONAL, -- Need S
rat eMat chPat t er nToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof Rat eMat chPatterns)) OF RateMatchPattern OPTIl ONAL, -- Need N
rat eMat chPat t er nToRel easeli st SEQUENCE (Sl ZE (1..maxNrof Rat eMatchPatterns)) OF RateMatchPatternld OPTI ONAL, -- Need N
rat eMat chPat t er nG oupl Rat eMvat chPat t er nG- oup OPTI ONAL, -- Need R
rat eMat chPatt er nG oup2 Rat eMvat chPat t er nG- oup OPTI ONAL, -- Need R
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rbg-Si ze ENUMERATED {confi gl, config2},
ncts- Tabl e ENUMERATED { qanR56, qanb4LowSE} OPTI ONAL, -- Need S
maxNr of CodeWor dsSchedul edByDCl ENUMERATED {nl1, n2} OPTIl ONAL, -- Need R
pr b- Bundl i ngType CHO CE {
stati cBundling SEQUENCE {
bundl eSi ze ENUMERATED { n4, wi deband } OPTI ONAL -- Need S
}
dynami cBundl i ng SEQUENCE {
bundl eSi zeSet 1 ENUMERATED { n4, wi deband, n2-wi deband, n4-wi deband } OPTI ONAL, -- Need S
bundl eSi zeSet 2 ENUVERATED { n4, wi deband } OPTI ONAL -- Need S
} }
zp- CSl - RS- Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof ZP- CSl - RS- Resour ces)) OF ZP- CSl - RS- Resour ce
OPTI ONAL, -- Need N
zp- CSl - RS- Resour ceToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof ZP- CSl - RS- Resources)) OF ZP-CSl - RS- Resourcel d
OPTI ONAL, -- Need N
aperi odi c- ZP- CS| - RS- Resour ceSet sToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof ZP- CSl - RS- Resour ceSets)) OF ZP- CSl - RS- Resour ceSet
OPTI ONAL, -- Need N
aperi odi c- ZP- CSI - RS- Resour ceSet sToRel easeLi st SEQUENCE (Sl ZE (1.. maxNrof ZP- CSl - RS- ResourceSets)) OF ZP-CSl - RS- ResourceSet | d
OPTI ONAL, -- Need N
sp- ZP- CSl - RS- Resour ceSet sToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof ZP- CS| - RS- Resour ceSets)) OF ZP- CSl - RS- Resour ceSet
OPTI ONAL, -- Need N
sp- ZP- CSI - RS- Resour ceSet sToRel easeLi st SEQUENCE (S| ZE (1..naxNrof ZP- CSI - RS- Resour ceSets)) OF ZP-CSl - RS- Resour ceSet | d
OPTI ONAL, -- Need N
p- ZP- CS| - RS- Resour ceSet Set upRel ease { ZP-CSl - RS- Resour ceSet }
OPTI ONAL, -- Need M

}

Rat eMat chPatternGroup :: = SEQUENCE (SI ZE (1..maxNrof Rat eMvat chPatternsPer G oup)) OF CHO CE {
cel | Level Rat eMvat chPat t ernl d,
bwpLevel Rat eMat chPat t er nl d

}

-- TAG PDSCH- CONFI G- STOP
-- ASNLISTOP
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PDSCH-Config field descriptions

aperiodic-ZP-CSI-RS-ResourceSetsToAddModList

AddMod/Release lists for configuring aperiodically triggered zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetld and the IDs of one or more ZP-
CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network configures the UE with at most 3 aperiodic ZP-CSI-RS-
ResourceSets and it uses only the ZP-CSI-RS-ResourceSetld 1 to 3. The network triggers a set by indicating its ZP-CSI-RS-ResourceSetld in the DCI payload. The DCI
codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetld 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetld 2, and the DCI
codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetld 3 (see TS 38.214 [19], clause 5.1.4.2)

dataScramblingldentityPDSCH

Identifier used to initialize data scrambling (c_init) for PDSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 7.3.1.1).
dmrs-DownlinkForPDSCH-MappingTypeA

DMRS configuration for PDSCH transmissions using PDSCH mapping type A (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

dmrs-DownlinkForPDSCH-MappingTypeB

DMRS configuration for PDSCH transmissions using PDSCH mapping type B (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

maxNrofCodeWordsScheduledByDCI

Maximum number of code words that a single DCI may schedule. This changes the number of MCS/RV/NDI bits in the DCI message from 1 to 2.

mcs-Table

Indicates which MCS table the UE shall use for PDSCH. (see TS 38.214 [19], clause 5.1.3.1). If the field is absent the UE applies the value 64QAM.
pdsch-AggregationFactor

Number of repetitions for data (see TS 38.214 [19], clause 5.1.2.1). When the field is absent the UE applies the value 1.

pdsch-TimeDomainAllocationList

List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1 in TS 38.214 [19]).

prb-BundlingType

Indicates the PRB bundle type and bundle size(s) (see TS 38.214 [19], clause 5.1.2.3). If dynamic is chosen, the actual bundleSizeSetl or bundleSizeSet2 to use is indicated
via DCI. Constraints on bundleSize(Set) setting depending on vrb-ToPRB-Interleaver and rbg-Size settings are described in TS 38.214 [19], clause 5.1.2.3. If a
bundleSize(Set) value is absent, the UE applies the value n2.

p-ZP-CSI-RS-ResourceSet

A set of periodically occurring ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network uses the ZP-CSI-RS-
ResourceSetld=0 for this set.

rateMatchPatternGroupl

The IDs of a first group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig -
>rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

rateMatchPatternGroup2

The IDs of a second group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig -
>rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

rateMatchPatternToAddModList

Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns (see TS
38.214 [19], clause 5.1.4.1).

rbg-Size

Selection between config 1 and config 2 for RBG size for PDSCH. The UE ignores this field if resourceAllocation is set to resourceAllocationTypel (see TS 38.214 [19], clause
5.1.2.2.1).

resourceAllocation

Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 5.1.2.2).
sp-ZP-CSI-RS-ResourceSetsToAddModList

AddMod/Release lists for configuring semi-persistent zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetld and the IDs of one or more ZP-CSlI-
RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList) (see TS 38.214 [19], clause 5.1.4.2).
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tci-StatesToAddModList

A list of Transmission Configuration Indicator (TCI) states indicating a transmission configuration which includes QCL-relationships between the DL RSs in one RS set and the
PDSCH DMRS ports (see TS 38.214 [19], clause 5.1.5).

vrb-ToPRB-Interleaver

Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping.
zp-CSI-RS-ResourceToAddModList

A list of Zero-Power (ZP) CSI-RS resources used for PDSCH rate-matching. Each resource in this list may be referred to from only one type of resource set, i.e., aperiodic,
semi-persistent or periodic (see TS 38.214 [19]).

- PDSCH-ConfigCommon

The |E PDSCH-ConfigCommon is used to configure cell specific PDSCH parameters.

PDSCH-ConfigCommon information element

-- ASNLSTART
-- TAG PDSCH- CONFI GCOVMON- START

PDSCH- Conf i gCommon :: = SEQUENCE {
pdsch- Ti mreDomai nAl | ocat i onLi st PDSCH- Ti neDonai nResour ceAl | ocat i onLi st OPTI ONAL, -- Need R

}

-- TAG PDSCH- CONFI GCOMMON- STOP
-- ASNLISTOP

PDSCH-ConfigCommon field descriptions

pdsch-TimeDomainAllocationList
List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1 in TS 38.214 [19]).

- PDSCH-ServingCellConfig

The |lE PDSCH-ServingCellConfig is used to configure UE specific PDSCH parameters that are common across the UE's BWPs of one serving cell.

PDSCH-ServingCellConfig information element

-- ASNLISTART
- - TAG PDSCH SERVI NGCELLCONFI G- START
PDSCH- Servi ngCel | Config ::= SEQUENCE {
codeBl ockG oupTransm ssi on Set upRel ease { PDSCH CodeBl ockG oupTr ansmi ssi on } OPTI ONAL, -- Need M
xOver head ENUMERATED { xCh6, xCh12, xCh18 } OPTI ONAL, -- Need S
nr of HARQ Pr ocessesFor PDSCH ENUMERATED {n2, n4, n6, nl0, nl2, nl6} OPTI ONAL, -- Need S
pucch- Cel | ServCel | | ndex OPTI ONAL, -- Cond SCel | AddOnly
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maxM MO Layer s I NTEGER (1..8)
processi ngType2Enabl ed BOOLEAN
11

}

PDSCH- CodeBIl ockG oupTransm ssion ::= SEQUENCE {
maxCodeBl ockG oupsPer Tr ansport Bl ock ENUMERATED {n2, n4, n6, n8},
codeBl ockG oupFl ushl ndi cat or BOOLEAN,

}

-- TAG PDSCH- SERVI NGCELLCONFI G- STOP
-- ASNLISTOP

ETSI TS 138 331 V15.13.0 (2021-04)

OPTIONAL, -- Need M
OPTI ONAL -- Need M

PDSCH-CodeBlockGroupTransmission field descriptions

codeBlockGroupFlushindicator

Indicates whether CBGFI for CBG based (re)transmission in DL is enabled (true). (see TS 38.212 [17], clause 7.3.1.2.2).

maxCodeBlockGroupsPerTransportBlock

Maximum number of code-block-groups (CBGs) per TB. In case of multiple CW, the maximum CBG is 4 (see TS 38.213 [13], clause 9.1.1).

PDSCH-ServingCellConfig field descriptions

codeBlockGroupTransmission

ACKs and codeBlockGroupTransmission within the same cell group.

Enables and configures code-block-group (CBG) based transmission (see TS 38.213 [13], clause 9.1.1). Network does not configure for a UE both spatial bundling of HARQ

maxMIMO-Layers

Indicates the maximum number of MIMO layers to be used for PDSCH in all BWPs of this serving cell. (see TS 38.212 [17], clause 5.4.2.1).

nrofHARQ-ProcessesForPDSCH

field is absent, the UE uses 8 HARQ processes (see TS 38.214 [19], clause 5.1).

The number of HARQ processes to be used on the PDSCH of a serving cell. Value n2 corresponds to 2 HARQ processes, value n4 to 4 HARQ processes, and so on. If the

processingType2Enabled

Enables configuration of advanced processing time capability 2 for PDSCH (see 38.214 [19], clause 5.3).

pucch-Cell

on this serving cell if itis a PUCCH ScCell.

The ID of the serving cell (of the same cell group) to use for PUCCH. If the field is absent, the UE sends the HARQ feedback on the PUCCH of the SpCell of this cell group, or

xOverhead

Accounts for overhead from CSI-RS, CORESET, etc. If the field is absent, the UE applies value xOhO (see TS 38.214 [19], clause 5.1.3.2).

Conditional Presence

Explanation

SCellAddOnly It is optionally present, Need S, for (non-PUCCH) SCells when adding a new SCell. The field is absent, Need M, when
reconfiguring SCells. The field is also absent for the SpCells as well as for a PUCCH ScCaell.
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- PDSCH-TimeDomainResourceAllocationList

The |E PDSCH-TimeDomainResourceAllocation is used to configure a time domain relation between PDCCH and PDSCH. The PDSCH-TimeDomainResourceAllocationList
contains one or more of such PDSCH-TimeDomainResour ceAllocations. The network indicates in the DL assignment which of the configured time domain allocations the UE
shall apply for that DL assignment. The UE determines the bit width of the DCI field based on the number of entries in the PDSCH-TimeDomainResourceAllocationList. Value
0inthe DCI field refersto the first element in thislist, value 1 in the DCI field refersto the second element in thislist, and so on.

PDSCH-TimeDomainResourceAllocationList information element

- ASNLISTART
- TAG PDSCH- TI MEDOVAI NRESOURCEALLOCATI ONLI ST- START

PDSCH- Ti neDonai nResour ceAl | ocati onLi st ::= SEQUENCE (Sl ZE(1..nmaxNrof DL- Al | ocations)) OF PDSCH Ti neDonai nResour ceAl | ocati on

PDSCH- Ti neDonai nResour ceAl  ocation ::=  SEQUENCE {
k0 I NTEGER( 0. . 32) OPTI ONAL, -- Need S
mappi ngType ENUMERATED {t ypeA, typeB},
st art Symbol AndLengt h I NTEGER (0. .127)

-- TAG PDSCH TI MEDOVAI NRESOURCEALLOCATI ONLI ST- STOP
- ASNLISTOP

PDSCH-TimeDomainResourceAllocation field descriptions

ko

Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1) When the field is absent the UE applies the value O.

mappingType

PDSCH mapping type. (see TS 38.214 [19], clause 5.3).

startSymbolAndLength

An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does
not cross the slot boundary (see TS 38.214 [19], clause 5.1.2.1).

- PHR-Config

The |IE PHR-Config is used to configure parameters for power headroom reporting.

PHR-Config information element

- ASNLSTART
- TAG PHR- CONFI G START
PHR- Config ::= SEQUENCE {
phr-Peri odi cTi mer ENUMERATED {sf 10, sf20, sf50, sf100, sf200,sf500, sf1000, infinity},
phr - Prohi bi t Ti mer ENUMERATED {sf0, sf10, sf20, sf50, sf100,sf200, sf500, sf1000},
phr - Tx- Power Fact or Change ENUMERATED {dB1, dB3, dB6, infinity},
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mul ti pl ePHR BOOLEAN,
dunmy BOOLEAN,
phr - Type2Q her Cel | BOOLEAN,
phr - ModeQt her CG ENUMERATED {real, virtual},
}
-- TAG PHR- CONFI G- STCP
-- ASNLISTOP
PHR-Config field descriptions
dummy
This field is not used in this version of the specification and the UE ignores the received value.
multiplePHR

Indicates if power headroom shall be reported using the Single Entry PHR MAC control element or Multiple Entry PHR MAC control element defined in TS 38.321 [3]. True
means to use Multiple Entry PHR MAC control element and False means to use the Single Entry PHR MAC control element defined in TS 38.321 [3]. The network configures
this field to true for MR-DC and UL CA for NR, and to false in all other cases.

phr-ModeOtherCG

Indicates the mode (i.e. real or virtual) used for the PHR of the activated cells that are part of the other Cell Group (i.e. MCG or SCG), when DC is configured. If the UE is
configured with only one cell group (no DC), it ignores the field.

phr-PeriodicTimer

Value in number of subframes for PHR reporting as specified in TS 38.321 [3]. Value sf10 corresponds to 10 subframes, value sf20 corresponds to 20 subframes, and so on.
phr-ProhibitTimer

Value in number of subframes for PHR reporting as specified in TS 38.321 [3]. Value sfO corresponds to 0 subframe, value sf10 corresponds to 10 subframes, value sf20
corresponds to 20 subframes, and so on.

phr-Tx-PowerFactorChange

Value in dB for PHR reporting as specified in TS 38.321 [3]. Value dB1 corresponds to 1 dB, dB3 corresponds to 3 dB and so on. The same value applies for each serving cell
(although the associated functionality is performed independently for each cell).

phr-Type20therCell

If set to true, the UE shall report a PHR type 2 for the SpCell of the other MAC entity. See TS 38.321 [3], clause 5.4.6. Network sets this field to false if the UE is not configured
with an E-UTRA MAC entity.

- PhysCellld
The PhysCellld identifies the physical cell identity (PCI).

PhysCellld information element

-- ASNLISTART
-- TAG PHYSCELLI D- START

PhysCel I I d ::= I NTEGER (0. . 1007)

-- TAG PHYSCELLI D- STOP
-- ASNLISTOP

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 292 ETSI TS 138 331 V15.13.0 (2021-04)

- PhysicalCellGroupConfig

The |E Physical Cell GroupConfig is used to configure cell-group specific L1 parameters.

PhysicalCellGroupConfig information element

-- ASNLISTART

- - TAG PHYSI CALCELLGROUPCONFI G- START

Physi cal Cel | G oupConfig ::= SEQUENCE {
har g- ACK- Spat i al Bundl i ngPUCCH ENUMERATED {t r ue} OPTI ONAL, -- Need S
har g- ACK- Spat i al Bundl i ngPUSCH ENUMERATED {t r ue} OPTI ONAL, -- Need S
p- NR- FR1 P- Max OPTI ONAL, -- Need R
pdsch- HARQ ACK- Codebook ENUVMERATED {sem Static, dynam c},
t pc- SRS- RNTI RNTI - Val ue OPTI ONAL, -- Need R
t pc- PUCCH RNTI RNTI - Val ue OPTI ONAL, -- Need R
t pc- PUSCH RNTI RNTI - Val ue OPTI ONAL, -- Need R
sp- CSI - RNTI RNTI - Val ue OPTI ONAL, -- Need R
cs- RNTI Set upRel ease { RNTI-Val ue } OPTI ONAL, -- Need M
[l
ncs- G RNTI RNTI - Val ue OPTI ONAL, -- Need R
p- UE- FR1 P- Max OPTI ONAL -- Cond MCG Only
!
xScal e ENUMERATED {dBO, dB6, spare2, sparel} OPTI ONAL -- Cond SCG Only
|
pdcch- Bl i ndDet ecti on Set upRel ease { PDCCH- Bl i ndDet ection } OPTI ONAL -- Need M
1]

}

PDCCH- Bl i ndDet ection :: = I NTEGER (1. . 15)

- - TAG PHYSI CALCELLGROUPCONFI G- STCP
-- ASNISTOP
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PhysicalCellGroupConfig field descriptions

cs-RNTI

RNTI value for downlink SPS (see SPS-Config) and uplink configured grant (see ConfiguredGrantConfig).

harg-ACK-SpatialBundlingPUCCH

Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH reporting of HARQ-ACK. It is only applicable when
more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clause 9.1.2.1). Network does not configure for a
UE both spatial bundling of HARQ ACKs and codeBlockGroupTransmission within the same cell group.

harg-ACK-SpatialBundlingPUSCH

Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH reporting of HARQ-ACK. It is only applicable when
more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clauses 9.1.2.2 and 9.1.3.2). Network does not
configure for a UE both spatial bundling of HARQ ACKSs and codeBlockGroupTransmission within the same cell group.

mcs-C-RNTI

RNTI to indicate use of gam64LowSE for grant-based transmissions. When the mcs-C-RNTI is configured, RNTI scrambling of DCI CRC is used to choose the corresponding
MCS table.

pdcch-BlindDetection

Indicates the reference number of cells for PDCCH blind detection for the CG. Network configures the field for each CG when the UE is in NR DC and sets the value in
accordance with the constraints specified in TS 38.213 [13]. The network configures pdcch-BlindDetection only if the UE is in NR-DC.

p-NR-FR1

The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE
may use may be additionally limited by p-Max (configured in FrequencylnfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).

p-UE-FR1

The maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups. The maximum transmit power that the UE
may use may be additionally limited by p-Max (configured in FrequencylnfoUL) and by p-NR-FR1 (configured for the cell group).

pdsch-HARQ-ACK-Codebook

The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation (see TS 38.213 [13], clauses 9.1.2 and 9.1.3).
sp-CSI-RNTI

RNTI for Semi-Persistent CSI reporting on PUSCH (see CSI-ReportConfig) (see TS 38.214 [19], clause 5.2.1.5.2). Network always configures the UE with a value for this field
when at least one CSI-ReportConfig with reportConfigType set to semiPersistentOnPUSCH is configured.

tpc-PUCCH-RNTI

RNTI used for PUCCH TPC commands on DCI (see TS 38.213 [13], clause 10.1).

tpc-PUSCH-RNTI

RNTI used for PUSCH TPC commands on DCI (see TS 38.213 [13], clause 10.1).

tpc-SRS-RNTI

RNTI used for SRS TPC commands on DCI (see TS 38.213[13], clause 10.1).

xScale

The UE is allowed to drop NR only if the power scaling applied to NR results in a difference between scaled and unscaled NR UL of more than xScale dB (see TS 38.213 [13]).
If the value is not configured for dynamic power sharing, the UE assumes default value of 6 dB.

Conditional Presence Explanation
MCG-Only This field is optionally present, Need R, in the PhysicalCellGroupConfig of the MCG. It is absent otherwise.
SCG-Only This field is optionally present, Need S, in the PhysicalCellGroupConfig of the SCG in (NG)EN-DC as defined in TS 38.213
[13]. It is absent otherwise.
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- PLMN-Ildentity
The |IE PLMN-Identity identifies a Public Land Mobile Network. Further information regarding how to set the IE is specified in TS 23.003 [21].

PLMN-Identity information element

- ASNISTART
- TAG PLM\- | DENTI TY- START
PLM\- I dentity ::= SEQUENCE {
ncc McC OPTI ONAL, -- Cond MCC
mc MNC
}
MCC :: = SEQUENCE (SIZE (3)) OF MCC-MNC-Digit
MC :: = SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit

MCC-MNC-Digit :: I NTEGER (0. . 9)

- TAG PLMN\- | DENTI TY- STOP
- ASN1STOP

PLMN-Identity field descriptions

mcc

The first element contains the first MCC digit, the second element the second MCC digit and so on. If the field is absent, it takes the same value as the mcc of the immediately
preceding IE PLMN-Identity. See TS 23.003 [21].

mnc

The first element contains the first MNC digit, the second element the second MNC digit and so on. See TS 23.003 [21].

Conditional Presence Explanation
MCC This field is mandatory present when PLMN-Identity is not used in a list or if it is the first entry of PLMN-Identity in a list. Otherwise it is
optionally present, Need S.

- PLMN-IdentityInfoList

The |E PLMN-IdentitylnfoList includes alist of PLMN identity information.

PLMN-IdentityInfoList information element

- ASNLISTART
- TAG PLM\- 1 DENTI TYI NFOLI ST- START

PLM\- I dentitylnfolist ::= SEQUENCE (Sl ZE (1..maxPLM\)) OF PLM\-Ildentitylnfo
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PLM\-Identitylnfo ::= SEQUENCE {
pl m-1ldentitylList SEQUENCE (SI ZE (1..maxPLMN)) OF PLM\-Identity,
t racki ngAr eaCode Tr acki ngAr eaCode OPTI ONAL, -- Need R
ranac RAN- Ar eaCode OPTI ONAL, -- Need R
cellldentity Cellldentity,

cel | ReservedFor Qper at or Use ENUVERATED {reserved, notReserved},

}
-- TAG PLMN\- | DENTI TYI NFOLI ST- STOP
-- ASNLISTOP

PLMN-IdentityInfo field descriptions

cellReservedForOperatorUse

Indicates whether the cell is reserved for operator use (per PLMN), as defined in TS 38.304 [20].

trackingAreaCode

Indicates Tracking Area Code to which the cell indicated by cellldentity field belongs. The absence of the field indicates that the cell only supports PSCell/SCell functionality
(per PLMN).

- PRB-Id
The |E PRB-Id identifies a Physical Resource Block (PRB) position within a carrier.

PRB-Id information element

-- ASNLISTART
-- TAG PRB-1 D- START

PRB-1d ::= I NTEGER (0. . maxNr of Physi cal Resour ceBl ocks- 1)

-- TAG PRB-1 D- STOP
-- ASNLISTOP

- PTRS-DownlinkConfig

The |lE PTRS DownlinkConfig is used to configure downlink phase tracking reference signals (PTRS) (see TS 38.214 [19] clause 5.1.6.3)

PTRS-DownlinkConfig information element

-- ASNLISTART

-- TAG PTRS- DOMNLI NKCONFI G- START

PTRS- Downl i nkConfig ::= SEQUENCE {
frequencyDensity SEQUENCE (Sl ZE (2)) OF I NTEGER (1..276) OPTIONAL, -- Need S
ti meDensity SEQUENCE (SI ZE (3)) OF INTEGER (O0..29) OPTI ONAL, -- Need S
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epre-Ratio I NTEGER (0. . 3) OPTI ONAL, -- Need S
resour ceEl ement O f set ENUMERATED { of fset 01, offset10, offsetll } OPTI ONAL, -- Need S

}

-- TAG PTRS- DOANLI NKCONFI G- STOP
-- ASNLISTOP

PTRS-DownlinkConfig field descriptions

epre-Ratio

EPRE ratio between PTRS and PDSCH. Value 0 corresponds to the codepoint "00" in table 4.1-2. Value 1 corresponds to codepoint "01", and so on. If the field is not provided,
the UE applies value O (see TS 38.214 [19], clause 4.1).

frequencyDensity

Presence and frequency density of DL PT-RS as a function of Scheduled BW. If the field is absent, the UE uses K_PT-RS = 2 (see TS 38.214 [19], clause 5.1.6.3, table
5.1.6.3-2).

resourceElementOffset

Indicates the subcarrier offset for DL PTRS. If the field is absent, the UE applies the value offset00 (see TS 38.214 [19], clause 6.4.1.2.2.1).

timeDensity

Presence and time density of DL PT-RS as a function of MCS. The value 29 is only applicable for MCS Table 5.1.3.1-1 (TS 38.214 [19]). If the field is absent, the UE uses
L PT-RS =1 (see TS 38.214 [19], clause 5.1.6.3, table 5.1.6.3-1).

- PTRS-UplinkConfig

The |E PTRS-UplinkConfig is used to configure uplink Phase-Tracking-Reference-Signals (PTRS).

PTRS-UplinkConfig information element

-- ASNLISTART
-- TAG PTRS- UPLI NKCONFI G- START
PTRS- Upl i nkConfig ::= SEQUENCE {
transf or mPrecoder Di sabl ed SEQUENCE {
frequencyDensity SEQUENCE (Sl ZE (2)) OF | NTEGER (1..276) OPTIl ONAL, -- Need S
timeDensity SEQUENCE (Sl ZE (3)) OF I NTEGER (0. . 29) OPTIONAL, -- Need S
maxNr of Port s ENUMERATED {nl1, n2},
resour ceEl enent O f set ENUVERATED {of fset 01, offset10, offsetl1l } OPTI ONAL, -- Need S
pt r s- Power ENUVERATED { p00, p01, p10, pi11}
} OPTIONAL, -- Need R
transf or nPr ecoder Enabl ed SEQUENCE {
sanpl eDensi ty SEQUENCE (Sl ZE (5)) OF I NTEGER (1..276),
ti meDensi tyTransf or mPrecodi ng ENUMERATED { d2} OPTI ONAL -- Need S
R

} OPTIONAL,  -- Need

}

-- TAG PTRS- UPLI NKCONFI G- STOP
-- ASNLISTOP
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PTRS-UplinkConfig field descriptions

frequencyDensity

Presence and frequency density of UL PT-RS for CP-OFDM waveform as a function of scheduled BW If the field is absent, the UE uses K_PT-RS = 2 (see TS 38.214 [19],
clause 6.1).

maxNrofPorts

The maximum number of UL PTRS ports for CP-OFDM (see TS 38.214 [19], clause 6.2.3.1).

ptrs-Power

UL PTRS power boosting factor per PTRS port (see TS 38.214 [19], clause 6.1, table 6.2.3.1.3).

resourceElementOffset

Indicates the subcarrier offset for UL PTRS for CP-OFDM. If the field is absent, the UE applies the value offset00 (see TS 38.211 [16], clause 6.4.1.2.2).
sampleDensity

Sample density of PT-RS for DFT-s-OFDM, pre-DFT, indicating a set of thresholds T={NRBn, n=0,1,2,3,4}, that indicates dependency between presence of PT-RS and
scheduled BW and the values of X and K the UE should use depending on the scheduled BW, see TS 38.214 [19], clause 6.1, table 6.2.3.2-1.

timeDensity

Presence and time density of UL PT-RS for CP-OFDM waveform as a function of MCS If the field is absent, the UE uses L_PT-RS =1 (see TS 38.214 [19], clause 6.1).
timeDensityTransformPrecoding

Time density (OFDM symbol level) of PT-RS for DFT-s-OFDM. If the field is absent, the UE applies value d1 (see TS 38.214 [19], clause 6.1).
transformPrecoderDisabled

Configuration of UL PTRS without transform precoder (with CP-OFDM).

transformPrecoderEnabled

Configuration of UL PTRS with transform precoder (DFT-S-OFDM).

- PUCCH-Config

The |IE PUCCH-Config is used to configure UE specific PUCCH parameters (per BWP).

PUCCH-Config information element

-- ASNLISTART

-- TAG PUCCH CONFI G START

PUCCH Config ::= SEQUENCE {
resour ceSet ToAddMbdLi st SEQUENCE ( SI ZE (1. . maxNr of PUCCH ResourceSets)) OF PUCCH ResourceSet OPTI ONAL, -- Need N
resour ceSet ToRel easeli st SEQUENCE ( SI ZE (1.. maxNr of PUCCH ResourceSets)) OF PUCCH ResourceSetld OPTI ONAL, -- Need N
resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNr of PUCCH Resources)) OF PUCCH Resource OPTI ONAL, -- Need N
resour ceToRel easeli st SEQUENCE (Sl ZE (1.. maxNr of PUCCH Resour ces)) OF PUCCH Resourcel d OPTI ONAL, -- Need N
format1 Set upRel ease { PUCCH For nat Config } OPTI ONAL, -- Need M
format 2 Set upRel ease { PUCCH For nat Config } OPTI ONAL, -- Need M
format3 Set upRel ease { PUCCH For mat Config } OPTI ONAL, -- Need M
format4 Set upRel ease { PUCCH For mat Config } OPTI ONAL, -- Need M

schedul i ngRequest Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof SR-Resources)) OF Schedul i ngRequest Resour ceConfi g

OPTI ONAL, -- Need N
schedul i ngRequest Resour ceToRel easeLi st SEQUENCE (Sl ZE (1..maxNrof SR-Resources)) OF Schedul i ngRequest Resour cel d
OPTI ONAL, -- Need N
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mul ti - CSI - PUCCH Resour celLi st
dl - Dat aToUL- ACK

spati al Rel ati onl nf oToAddModLi st
spati al Rel ati onl nf oToRel easelLi st

pucch- Power Cont r ol

}

PUCCH- For mat Config :: =
i nt er sl ot FrequencyHoppi ng
addi ti onal DVRS
maxCodeRat e
nrof Sl ots
pi 2BPSK
si mul t aneousHARQ ACK- CSI
}

PUCCH- MaxCodeRate :: =

-- A set with one or nore PUCCH resources
SEQUENCE {

PUCCH ResourceSet ::=
pucch- Resour ceSet | d
resourceli st
maxPayl oadSi ze

}
PUCCH- ResourceSetld ::=

PUCCH- Resource :: =
pucch- Resour cel d
starti ngPRB
i ntra$Sl ot FrequencyHoppi ng
secondHopPRB
f or mat

format O
formatl
f or mat 2
format3
format4

}
PUCCH Resourceld :: =

PUCCH format0 :: =
initial CyclicShift
nr of Synbol s
startingSynbol | ndex
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SEQUENCE (Sl ZE (1..2)) OF PUCCH Resourceld
SEQUENCE (SI ZE (1..8)) OF INTEGER (0. . 15)

OPTI ONAL, -- Need M
OPTI ONAL, -- Need M

SEQUENCE (Sl ZE (1..maxNrof Spati al Rel ati onl nfos)) OF PUCCH Spati al Rel ati onl nfo

SEQUENCE {

OPTI ONAL, -- Need N
SEQUENCE (Sl ZE (1..maxNrof Spati al Rel ati onl nfos)) OF PUCCH Spati al Rel ati onl nfold

OPTI ONAL, -- Need N
PUCCH- Power Cont r ol OPTI ONAL, -- Need M
ENUMERATED { enabl ed} OPTI ONAL, -- Need R
ENUMERATED {t r ue} OPTI ONAL, -- Need R
PUCCH- MaxCodeRat e OPTI ONAL, -- Need R
ENUMERATED {n2, n4, n8} OPTIONAL, -- Need S
ENUMERATED { enabl ed} OPTI ONAL, -- Need R
ENUMERATED {t r ue} OPTIONAL -- Need R

ENUMERATED { zer oDot 08, zeroDot 15, zeroDot 25, zeroDot 35, zeroDot45, zeroDot 60, zeroDot 80}

PUCCH- Resour ceSet | d,
SEQUENCE (Sl ZE (1.. maxNr of PUCCH Resour cesPer Set)) OF PUCCH Resourcel d,

| NTEGER (4. .256) OPTIONAL -- Need R
I NTEGER (0. . maxNr of PUCCH Resour ceSet s- 1)
SEQUENCE {
PUCCH- Resour cel d,
PRB- | d,
ENUMERATED { enabl ed } OPTIONAL, -- Need R
PRB- | d OPTI ONAL, -- Need R
CHO CE {

PUCCH- f or mat 0O,
PUCCH- f or mat 1,
PUCCH- f or mat 2,
PUCCH- f or mat 3,
PUCCH- f or mat 4

I NTEGER (0. . maxNr of PUCCH- Resour ces- 1)

SEQUENCE {
I NTEGER( 0. . 11),
I NTEGER (1..2),
| NTEGER( 0. . 13)
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PUCCH-formatl :: =
initial CyclicShift
nr of Synbol s
startingSynbol | ndex
t i meDomai nOCC

}
PUCCH format2 :: =
nr of PRBs
nr of Synbol s
startingSynbol | ndex
}
PUCCH-format3 :: =
nr of PRBs
nr of Synmbol s
startingSynbol | ndex
}
PUCCH-format4 :: =
nr of Synbol s
occ-Length
occ- | ndex
startingSynbol | ndex
}

-- TAG PUCCH- CONFI G- STOP

-- ASNISTOP

SEQUENCE {
I NTEGER( 0. . 11),
| NTEGER (4. .14),
| NTEGER( 0. . 10)
| NTEGER( 0. . 6)

SEQUENCE {
I NTEGER (1.. 16),
I NTEGER (1..2),
| NTEGER( 0. . 13)

SEQUENCE {
I NTEGER (1.. 16),
| NTEGER (4. .14),
I NTEGER( 0. . 10)

SEQUENCE {
| NTEGER (4. .14),

ENUMERATED {n2, n4},
ENUMERATED {nO0, ni, n2, n3},

| NTEGER( 0. . 10)
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PUCCH-Config field descriptions

dl-DataToUL-ACK

List of timing for given PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2).

formatl

Parameters that are common for all PUCCH resources of format 1.

format2

Parameters that are common for all PUCCH resources of format 2.

format3

Parameters that are common for all PUCCH resources of format 3.

format4.

Parameters that are common for all PUCCH resources of format 4

resourceSetToAddModList, resourceSetToReleaseList

Lists for adding and releasing PUCCH resource sets (see TS 38.213 [13], clause 9.2).

resourceToAddModList, resourceToReleaseList

Lists for adding and releasing PUCCH resources applicable for the UL BWP and serving cell in which the PUCCH-Config is defined. The resources defined herein are referred
to from other parts of the configuration to determine which resource the UE shall use for which report.

spatialRelationinfoToAddModList

Configuration of the spatial relation between a reference RS and PUCCH. Reference RS can be SSB/CSI-RS/SRS. If the list has more than one element, MAC-CE selects a
single element (see TS 38.321 [3], clause 5.18.8 and TS 38.213 [13], clause 9.2.2).

PUCCH-format3 field descriptions

nrofPRBs
The supported values are 1,2,3,4,5,6,8,9,10,12,15 and 16.

PUCCH-FormatConfig field descriptions

additionalDMRS

If the field is present, the UE enables 2 DMRS symbols per hop of a PUCCH Format 3 or 4 if both hops are more than X symbols when FH is enabled (X=4). And it enables 4
DMRS symbols for a PUCCH Format 3 or 4 with more than 2X+1 symbols when FH is disabled (X=4). The field is not applicable for format 1 and 2. See TS 38.213 [13], clause
9.2.2.

interslotFrequencyHopping

If the field is present, the UE enables inter-slot frequency hopping when PUCCH Format 1, 3 or 4 is repeated over multiple slots. For long PUCCH over multiple slots, the intra
and inter slot frequency hopping cannot be enabled at the same time for a UE. The field is not applicable for format 2. See TS 38.213 [13], clause 9.2.6.

maxCodeRate

Max coding rate to determine how to feedback UCI on PUCCH for format 2, 3 or 4. The field is not applicable for format 1. See TS 38.213 [13], clause 9.2.5.

nrofSlots

Number of slots with the same PUCCH F1, F3 or F4. When the field is absent the UE applies the value nl. The field is not applicable for format 2. See TS 38.213 [13], clause
9.2.6.

pi2BPSK

If the field is present, the UE uses pi/2 BPSK for UCI symbols instead of QPSK for PUCCH. The field is not applicable for format 1 and 2. See TS 38.213 [13], clause 9.2.5.
simultaneousHARQ-ACK-CSI

If the field is present, the UE uses simultaneous transmission of CSI and HARQ-ACK feedback with or without SR with PUCCH Format 2, 3 or 4. See TS 38.213 [13], clause
9.2.5. When the field is absent the UE applies the value off. The field is not applicable for format 1.
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PUCCH-Resource field descriptions

format

PUCCH resource set. format2, format3 and format4 are only allowed for a resource in non-first PUCCH resource set.

Selection of the PUCCH format (format 0 — 4) and format-specific parameters, see TS 38.213 [13], clause 9.2. format0 and formatl are only allowed for a resource in a first

intraSlotFrequencyHopping

enabled at the same time for a UE. See TS 38.213 [13], clause 9.2.1.

Enabling intra-slot frequency hopping, applicable for all types of PUCCH formats. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be

pucch-Resourceld
Identifier of the PUCCH resource.

secondHopPRB

hopping (see TS 38.213 [13], clause 9.2.6).

Index of first PRB after frequency hopping of PUCCH. This value is applicable for intra-slot frequency hopping (see TS 38.213 [13], clause 9.2.1) or inter-slot frequency

PUCCH-ResourceSet field descriptions

maxPayloadSize

Maximum number of UCI information bits that the UE may transmit using this PUCCH resource set (see TS 38.213 [13], clause 9.2.1). In a PUCCH occurrence, the UE
chooses the first of its PUCCH-ResourceSet which supports the number of bits that the UE wants to transmit. The field is absent in the first set (Set0) and in the last configured
set since the UE derives the maximum number of UCI information bits as specified in TS 38.213 [13], clause 9.2.1. This field can take integer values that are multiples of 4.

resourcelList

only a list of resource IDs. The actual resources are configured in PUCCH-Config.

PUCCH resources of format0 and formatl are only allowed in the first PUCCH resource set, i.e., in a PUCCH-ResourceSet with pucch-ResourceSetld = 0. This set may
contain between 1 and 32 resources. PUCCH resources of format2, format3 and format4 are only allowed in a PUCCH-ResourceSet with pucch-ResourceSetld > 0. If present,
these sets contain between 1 and 8 resources each. The UE chooses a PUCCH-Resource from this list as specified in TS 38.213 [13], clause 9.2.3. Note that this list contains

- PUCCH-ConfigCommon

The |IE PUCCH-ConfigCommon is used to configure the cell specific PUCCH parameters.

PUCCH-ConfigCommon information element

-- ASNLISTART
- - TAG PUCCH CONFI GCOMMON- START
PUCCH- Confi gCommon :: = SEQUENCE {
pucch- Resour ceConmon I NTEGER (0. .15) OPTI ONAL,
pucch- G- oupHoppi ng ENUMVERATED { neither, enable, disable },
hoppi ngl d I NTEGER (0. .1023) OPTI ONAL,
pO- nomi nal | NTEGER (-202..24) OPTI ONAL,
}

- - TAG PUCCH- CONFI GCOMMON- STOP
-- ASNLISTOP

ETSI
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PUCCH-ConfigCommon field descriptions

hoppingld

Cell-specific scrambling ID for group hopping and sequence hopping if enabled, see TS 38.211 [16], clause 6.3.2.2.

pO-nominal

Power control parameter PO for PUCCH transmissions. Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.2).

pucch-GroupHopping

Configuration of group- and sequence hopping for all the PUCCH formats 0, 1, 3 and 4. Value neither implies neither group or sequence hopping is enabled. Value enable
enables group hopping and disables sequence hopping. Value disable disables group hopping and enables sequence hopping (see TS 38.211 [16], clause 6.3.2.2).
pucch-ResourceCommon

An entry into a 16-row table where each row configures a set of cell-specific PUCCH resources/parameters. The UE uses those PUCCH resources until it is provided with a
dedicated PUCCH-Config (e.g. during initial access) on the initial uplink BWP. Once the network provides a dedicated PUCCH-Config for that bandwidth part the UE applies
that one instead of the one provided in this field (see TS 38.213 [13], clause 9.2).

Conditional Presence Explanation
InitialBWP-Only The field is mandatory present in the PUCCH-ConfigCommon of the initial BWP (BWP#0) in SIB1. It is absent in other BWPs.

- PUCCH-PathlossReferenceRS-Id
The |lE PUCCH-PathlossReferenceRS-Id isan ID for areference signal (RS) configured as PUCCH pathloss reference (see TS 38.213 [13], clause 7.2).

PUCCH-PathlossReferenceRS-Id information element

-- ASNLISTART
- - TAG PUCCH- PATHLOSSREFERENCERS- | D- START

PUCCH- Pat hl ossRef erenceRS-1d ::= I NTEGER (0. . maxNr of PUCCH- Pat hl ossRef er enceRSs- 1)

- - TAG PUCCH PATHLOSSREFERENCERS- | D- STOP
-- ASNLISTOP

— PUCCH-PowerControl

The |IE PUCCH-PowerControl is used to configure UE-specific parameters for the power control of PUCCH.

PUCCH-PowerControl information element

-- ASNLISTART

-- TAG PUCCH POWERCONTROL- START

PUCCH- Power Control ::= SEQUENCE {
del t aF- PUCCH-f 0 | NTEGER (- 16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH f 1 | NTEGER (- 16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH-f 2 | NTEGER (- 16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH- f 3 | NTEGER (- 16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH-f 4 | NTEGER (- 16. . 15) OPTI ONAL, -- Need R
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pO- Set SEQUENCE (Sl ZE (1.. maxNr of PUCCH PO- Per Set)) OF PO- PUCCH OPTI ONAL, -- Need M
pat hl ossRef er enceRSs SEQUENCE ('Sl ZE (1.. maxNr of PUCCH Pat hl ossRef erenceRSs)) OF PUCCH- Pat hl ossRef er enceRS
OPTI ONAL, -- Need M
t woPUCCH- PC- Adj ust ment St at es ENUMERATED {t woSt at es} OPTI ONAL, -- Need S
}
PO- PUCCH : : = SEQUENCE {
p0- PUCCH- | d PO- PUCCH- | d,
p0- PUCCH- Val ue | NTEGER (- 16. . 15)
}
PO- PUCCH- I d ::= I NTEGER (1..8)
PUCCH- Pat hl ossRef erenceRS :: = SEQUENCE {
pucch- Pat hl ossRef er enceRS- | d PUCCH- Pat hl ossRef erenceRS-1d,
ref erenceSi gnal CHO CE {
ssb- I ndex SSB- | ndex,
csi - RS- 1 ndex NZP- CSI - RS- Resour cel d
}
}

- - TAG PUCCH PONERCONTROL- STCP
-- ASNISTOP

P0O-PUCCH field descriptions

p0-PUCCH-Value
PO value for PUCCH with 1dB step size.
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PUCCH-PowerControl field descriptions

deltaF-PUCCH-f0

deltaF for PUCCH format 0 with 1dB step size (see TS 38.213 [13], clause 7.2).

deltaF-PUCCH-f1

deltaF for PUCCH format 1 with 1dB step size (see TS 38.213 [13], clause 7.2).

deltaF-PUCCH-f2

deltaF for PUCCH format 2 with 1dB step size (see TS 38.213 [13], clause 7.2).

deltaF-PUCCH-3

deltaF for PUCCH format 3 with 1dB step size (see TS 38.213 [13], clause 7.2).

deltaF-PUCCH-f4

deltaF for PUCCH format 4 with 1dB step size (see TS 38.213 [13], clause 7.2).

pO-Set

A set with dedicated PO values for PUCCH, i.e., {P01, P02,...} (see TS 38.213 [13], clause 7.2).

pathlossReferenceRSs

A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUCCH pathloss estimation. Up to maxNrofPUCCH-PathlossReference-RSs may be configured.
If the field is not configured, the UE uses the SSB as reference signal (see TS 38.213 [13], clause 7.2).

twoPUCCH-PC-AdjustmentStates

Number of PUCCH power control adjustment states maintained by the UE (i.e., g(i)). If the field is present (n2) the UE maintains two power control states (i.e., g(i,0) and g(i,1)).
If the field is absent, it maintains one power control state (i.e., g(i,0)) (see TS 38.213 [13], clause 7.2).

- PUCCH-SpatialRelationIinfo

The |lE PUCCH-Spatial Relationlnfo is used to configure the spatial setting for PUCCH transmission and the parameters for PUCCH power control, see TS 38.213, [13], clause
9.2.2.

PUCCH-SpatialRelationInfo information element

-- ASNLISTART
-- TAG PUCCH SPATI ALRELATI ONI NFO- START
PUCCH- Spati al Rel ationlnfo ::= SEQUENCE {
pucch- Spati al Rel ati onl nfol d PUCCH- Spat i al Rel ati onl nf ol d,
servingCellld ServCel | | ndex OPTI ONAL, -- Need S
ref erenceSi gnal CHO CE {
ssb- | ndex SSB- | ndex,
csi - RS- | ndex NZP- CSI - RS- Resour cel d,
srs SEQUENCE {
resource SRS- Resour cel d,
upl i nkBWP BWP- | d
} }
phcch- Pat hl ossRef erenceRS-1d PUCCH- Pat hl ossRef erenceRS-1d,
p0- PUCCH- | d PO- PUCCH- | d,
cl osedLoopl ndex ENUMERATED { i0, il}
}
PUCCH- Spati al Rel ationlnfold ::= I NTEGER ( 1..naxNrof Spati al Rel ati onl nf os)
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- TAG PUCCH- SPATI ALRELATI ONI NFO- STOP
- ASN1STOP

PUCCH-SpatialRelationInfo field descriptions

servingCellld
If the field is absent, the UE applies the ServCellld of the serving cell in which this PUCCH-SpatialRelationInfo is configured

- PUCCH-TPC-CommandConfig

The |E PUCCH-TPC-CommandConfig is used to configure the UE for extracting TPC commands for PUCCH from a group-TPC messages on DCI.

PUCCH-TPC-CommandConfig information element

- ASNLSTART
- TAG PUCCH TPC- COMVANDCONFI G- START

PUCCH TPC- ConmandConfig :: = SEQUENCE {
t pc- I ndexPCel | I NTEGER (1..15) OPTIl ONAL, -- Cond PDCCH O Spcel |
t pc- | ndexPUCCH- SCel | I NTEGER (1..15) OPTI ONAL, -- Cond PDCCH- of SpCel | Or PUCCH- SCel |

- TAG PUCCH TPC- COMVANDCONFI G- STOP
- ASN1ISTOP

PUCCH-TPC-CommandConfig field descriptions

tpc-IndexPCell

An index determining the position of the first bit of TPC command (applicable to the SpCell) inside the DCI format 2-2 payload.
tpc-IndexPUCCH-SCell

An index determining the position of the first bit of TPC command (applicable to the PUCCH SCell) inside the DCI format 2-2 payload.

Conditional Presence Explanation
PDCCH-OfSpcell The field is mandatory present if the PUCCH-TPC-CommandConfig is provided in the PDCCH-Config for the SpCell.
Otherwise, the field is absent, Need R.
PDCCH-ofSpCellOrPUCCH-SCell The field is mandatory present if the PUCCH-TPC-CommandConfig is provided in the PDCCH-Config for the PUCCH-SCell.

The field is optionally present, need R, if the UE is configured with a PUCCH ScCell in this cell group and if the PUCCH-TPC-
CommandConfig is provided in the PDCCH-Config for the SpCell.
Otherwise, the field is absent, Need R.

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 306

- PUSCH-Config

The |lE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.

PUSCH-Config information element
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-- ASNLISTART

-- TAG PUSCH CONFI G START

PUSCH Config ::= SEQUENCE {
dat aScr anbl i ngl dent i t yPUSCH I NTEGER (0..1023) OPTI ONAL, -- Need S
txConfig ENUMERATED { codebook, nonCodebook} OPTI ONAL, -- Need S
dnr s- Upl i nkFor PUSCH Mappi ngTypeA Set upRel ease { DVRS- Upl i nkConfig } OPTI ONAL, -- Need M
dnr s- Upl i nkFor PUSCH Mappi ngTypeB Set upRel ease { DWVRS- Upl i nkConfig } OPTI ONAL, -- Need M
pusch- Power Cont r ol PUSCH- Power Cont r ol OPTI ONAL, -- Need M
frequencyHoppi ng ENUMERATED {intraSlot, interSlot} OPTI ONAL, -- Need S
frequencyHoppi ngOf f set Li sts SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrof Physi cal Resour ceBl ocks- 1)

OPTI ONAL, -- Need M

resour ceAl | ocation ENUMERATED { resourceAl | ocati onTypeO, resourceAl |l ocationTypel, dynam cSwitch},
pusch- Ti meDomai nAl | ocat i onLi st Set upRel ease { PUSCH Ti meDomai nResour ceAl | ocati onLi st } OPTIl ONAL, -- Need M
pusch- Aggr egat i onFact or ENUMERATED { n2, n4, n8 } OPTI ONAL, -- Need S
ncs- Tabl e ENUMERATED { qan56, qant4LowSE} OPTI ONAL, -- Need S
ncs- Tabl eTr ansf or nPr ecoder ENUMERATED { qan56, qant4LowSE} OPTI ONAL, -- Need S
transf or nPr ecoder ENUMERATED { enabl ed, di sabl ed} OPTI ONAL, -- Need S
codebookSubset ENUMERATED { f ul | yAndParti al AndNonCoher ent, parti al AndNonCoher ent, nonCoher ent}

OPTI ONAL, -- Cond codebookBased
maxRank I NTECER (1..4) OPTI ONAL, -- Cond codebookBased
rbg- Si ze ENUVERATED { confi g2} OPTI ONAL, -- Need S
uci - OnPUSCH Set upRel ease { UCI - OnPUSCH} OPTI ONAL, -- Need M
t p- pi 2BPSK ENUVERATED { enabl ed} OPTIONAL, -- Need S

}
UCI - OnPUSCH : : = SEQUENCE {
betaCf fsets CHO CE {
dynam ¢ SEQUENCE (SIZE (4)) OF BetaOfsets,
sem Static BetaOf fsets
} OPTI ONAL, -- Need M
scal i ng ENUMERATED { fOp5, fOp65, fop8, f1}
}

-- TAG PUSCH CONFI G- STOP
-- ASNLISTOP
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PUSCH-Config field descriptions

codebookSubset

Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities (see TS 38.214 [19], clause 6.1.1.1).
dataScramblingldentityPUSCH

Identifier used to initalite data scrambling (c_init) for PUSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 6.3.1.1).
dmrs-UplinkForPUSCH-MappingTypeA

DMRS configuration for PUSCH transmissions using PUSCH mapping type A (chosen dynamically via PUSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

dmrs-UplinkForPUSCH-MappingTypeB

DMRS configuration for PUSCH transmissions using PUSCH mapping type B (chosen dynamically via PUSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

frequencyHopping

The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not
configured (see TS 38.214 [19], clause 6.3).

frequencyHoppingOffsetLists

Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 configured grant activation (see TS 38.214 [19],
clause 6.3).

maxRank

Subset of PMIs addressed by TRIs from 1 to ULmaxRank (see TS 38.214 [19], clause 6.1.1.1).

mcs-Table

Indicates which MCS table the UE shall use for PUSCH without transform precoder (see TS 38.214 [19], clause 6.1.4.1). If the field is absent the UE applies the value 64QAM
mcs-TableTransformPrecoder

Indicates which MCS table the UE shall use for PUSCH with transform precoding (see TS 38.214 [19], clause 6.1.4.1) If the field is absent the UE applies the value 64QAM
pusch-AggregationFactor

Number of repetitions for data (see TS 38.214 [19], clause 6.1.2.1). If the field is absent the UE applies the value 1.

pusch-TimeDomainAllocationList

List of time domain allocations for timing of UL assignment to UL data (see TS 38.214 [19], table 6.1.2.1.1-1).

rbg-Size

Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationTypel.
Otherwise, the UE applies the value configl when the field is absent (see TS 38.214 [19], clause 6.1.2.2.1).

resourceAllocation

Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 6.1.2).

tp-pi2BPSK

Enables pi/2-BPSK modulation with transform precoding if the field is present and disables it otherwise.

transformPrecoder

The UE specific selection of transformer precoder for PUSCH (see TS 38.214 [19], clause 6.1.3). When the field is absent the UE applies the value of the field msg3-
transformPrecoder.

txConfig

Whether UE uses codebook based or non-codebook based transmission (see TS 38.214 [19], clause 6.1.1). If the field is absent, the UE transmits PUSCH on one antenna
port, see TS 38.214 [19], clause 6.1.1.
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UCI-OnPUSCH field descriptions

betaOffsets

Selection between and configuration of dynamic and semi-static beta-offset. If the field is not configured, the UE applies the value 'semiStatic' (see TS 38.213 [13], clause 9.3).
scaling

Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH. Value fOp5 corresponds to 0.5, value fOp65 corresponds to 0.65, and so on.
The value configured herein is applicable for PUSCH with configured grant (see TS 38.212 [17], clause 6.3).

Conditional Presence Explanation
codebookBased The field is mandatory present if txConfig is set to codebook and absent otherwise.

- PUSCH-ConfigCommon

The |IE PUSCH-ConfigCommon is used to configure the cell specific PUSCH parameters.

PUSCH-ConfigCommon information element

-- ASNLISTART

- - TAG PUSCH CONFI GCOMMON- START

PUSCH- Confi gCommon :: = SEQUENCE {
gr oupHoppi ngEnabl edTr ansf or nPr ecodi ng ENUMERATED { enabl ed} OPTI ONAL, -- Need R
pusch- Ti meDomai nAl | ocat i onLi st PUSCH- Ti meDonai nResour ceAl | ocat i onLi st OPTI ONAL, -- Need R
nsg3- Del t aPreanbl e I NTEGER (-1..6) OPTI ONAL, -- Need R
pO0- Nomi nal Wt hGr ant | NTEGER (-202..24) OPTI ONAL, -- Need R

}

- - TAG PUSCH- CONFI GCOMMON- STOP
-- ASNLISTOP

PUSCH-ConfigCommon field descriptions

groupHoppingEnabledTransformPrecoding

For DMRS transmission with transform precoder, the NW may configure group hopping by this cell-specific parameter, see TS 38.211 [16], clause 6.4.1.1.1.2.
msg3-DeltaPreamble

Power offset between msg3 and RACH preamble transmission. Actual value = field value * 2 [dB] (see TS 38.213 [13], clause 7.1)

pO-NominalWithGrant

PO value for PUSCH with grant (except msg3). Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.1) This field is cell specific
pusch-TimeDomainAllocationList

List of time domain allocations for timing of UL assignment to UL data (see TS 38.214 [19], table 6.1.2.1.1-1).

— PUSCH-PowerControl

The |IE PUSCH-PowerControl is used to configure UE specific power control parameter for PUSCH.
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PUSCH-PowerControl information element

-- ASNLISTART
- - TAG PUSCH PONERCONTROL- START
PUSCH Power Control ::= SEQUENCE {
t pc- Accunmul ati on ENUVERATED { di sabl ed } OPTI ONAL, -- Need S
msg3- Al pha Al pha OPTI ONAL, -- Need S
pO0- Nomi nal W t hout Gr ant | NTEGER (-202..24) OPTI ONAL, -- Need M
pO- Al phaSet s SEQUENCE ( SI ZE (1. . maxNr of PO- PUSCH Al phaSets)) OF PO- PUSCH Al phaSet OPTI ONAL, -- Need M
pat hl ossRef er enceRSToAddModLi st SEQUENCE ( SI ZE (1. . maxNrof PUSCH- Pat hl ossRef erenceRSs)) OF PUSCH- Pat hl ossRef er enceRS
OPTI ONAL, -- Need N
pat hl ossRef er enceRSToRel easeli st SEQUENCE (Sl ZE (1.. maxNr of PUSCH Pat hl ossRef erenceRSs)) OF PUSCH Pat hl ossRef er enceRS- | d
OPTI ONAL, -- Need N
t woPUSCH- PC- Adj ust ment St at es ENUMERATED {t woSt at es} OPTI ONAL, -- Need S
del t aMCS ENUVERATED { enabl ed} OPTI ONAL, -- Need S
sri - PUSCH Mappi ngToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof SRl - PUSCH Mappi ngs)) OF SRl - PUSCH Power Cont r ol
OPTI ONAL, -- Need N
sri - PUSCH Mappi ngToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof SRl - PUSCH Mappi ngs)) OF SRl - PUSCH- Power Control | d
OPTIONAL -- Need N
}
PO- PUSCH Al phaSet :: = SEQUENCE {
p0- PUSCH Al phaSet | d PO- PUSCH- Al phaSet I d,
p0o I NTEGER (- 16. . 15) OPTI ONAL, -- Need S
al pha Al pha OPTIONAL -- Need S
}
PO- PUSCH Al phaSet!ld ::= I NTEGER (0. . maxNr of PO- PUSCH- Al phaSet s- 1)
PUSCH- Pat hl ossRef erenceRS :: = SEQUENCE {
pusch- Pat hl ossRef er enceRS- | d PUSCH- Pat hl ossRef erenceRS-1d,
ref erenceSi gnal CHO CE {
ssb- | ndex SSB- | ndex,
csi - RS- | ndex NZP- CS| - RS- Resour cel d
}
}
PUSCH- Pat hl ossRef erenceRS-1d ::= I NTEGER (0. . nmaxNr of PUSCH- Pat hl ossRef er enceRSs- 1)
SRI - PUSCH- Power Control ::= SEQUENCE {
sri - PUSCH Power Control I d SRl - PUSCH Power Control | d,
sri - PUSCH Pat hl ossRef erenceRS- 1 d PUSCH- Pat hl ossRef er enceRS- 1 d,
sri - PO- PUSCH Al phaSet | d PO- PUSCH Al phaSet | d,
sri - PUSCH O osedLoopl ndex ENUMERATED { i0, il}
}
SRl - PUSCH Power Control I d :: = I NTEGER (0. . maxNr of SRI - PUSCH Mappi ngs- 1)

- - TAG PUSCH PONERCONTROL- STOP
-- ASNLISTOP
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PO-PUSCH-AlphasSet field descriptions

alpha

alpha value for PUSCH with grant (except msg3) (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 1.

pO

PO value for PUSCH with grant (except msg3) in steps of 1dB (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 0.

PUSCH-PowerControl field descriptions

deltaMCS

Indicates whether to apply delta MCS. When the field is absent, the UE applies Ks = 0 in delta_ TFC formula for PUSCH (see TS 38.213 [13], clause 7.1).

msg3-Alpha

Dedicated alpha value for msg3 PUSCH (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 1.

pO-AlphaSets

configuration {p0-pusch, alpha} sets for PUSCH (except msg3), i.e., { {p0,alpha,index1}, {p0,alpha,index2},...} (see TS 38.213 [13], clause 7.1). When no set is configured, the
UE uses the P0O-nominal for msg3 PUSCH, PO-UE is set to 0 and alpha is set according to msg3-Alpha configured for msg3 PUSCH.

pO-NominalWithoutGrant

PO value for UL grant-free/SPS based PUSCH. Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.1).
pathlossReferenceRSToAddModList

A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUSCH path loss estimation. Up to maxNrofPUSCH-PathlossReferenceRSs may be configured
(see TS 38.213 [13], clause 7.1).

sri-PUSCH-MappingToAddModList

A list of SRI-PUSCH-PowerControl elements among which one is selected by the SRI field in DCI (see TS 38.213 [13], clause 7.1).

tpc-Accumulation

If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation. If the field is absent, TPC accumulation is
enabled (see TS 38.213 [13], clause 7.1).

twoPUSCH-PC-AdjustmentStates

Number of PUSCH power control adjustment states maintained by the UE (i.e., fc(i)). If the field is present (n2) the UE maintains two power control states (i.e., fc(i,0) and
fc(i,1)). If the field is absent, it maintains one power control state (i.e., fc(i,0)) (see TS 38.213 [13], clause 7.1).

SRI-PUSCH-PowerControl field descriptions

sri-PO-PUSCH-AlphaSetid

The ID of a PO-PUSCH-AlphaSet as configured in pO-AlphaSets in PUSCH-PowerControl.

sri-PUSCH-ClosedLooplindex

The index of the closed power control loop associated with this SRI-PUSCH-PowerControl.
sri-PUSCH-PathlossReferenceRS-Id

The ID of PUSCH-PathlossReferenceRS as configured in the pathlossReferenceRSToAddModList in PUSCH-PowerControl.
sri-PUSCH-PowerControlld

The ID of this SRI-PUSCH-PowerControl configuration. It is used as the codepoint (payload) in the SRI DCI field.

- PUSCH-ServingCellConfig

The |IE PUSCH-ServingCellConfig is used to configure UE specific PUSCH parameters that are common across the UE's BWPs of one serving cell.
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PUSCH-ServingCellConfig information element

-- ASNLISTART

- - TAG PUSCH SERVI NGCELLCONFI G- START

PUSCH- ServingCel | Config ::= SEQUENCE {
codeBl ockG oupTransm ssi on Set upRel ease { PUSCH CodeBl ockG oupTr ansmi ssi on } OPTI ONAL, -- Need M
rat eMat chi ng ENUMERATED { | i mi t edBuf f er RM OPTI ONAL, -- Need S
xOver head ENUMERATED {xoh6, xoh12, xoh18} OPTI ONAL, -- Need S
[l
maxM MO Layer s I NTECER (1..4) OPTI ONAL, -- Need M
processi ngType2Enabl ed BOOLEAN OPTI ONAL -- Need M
1]

}

PUSCH- CodeBIl ockG oupTransmi ssion ::= SEQUENCE {

maxCodeBl ockG oupsPer Tr ansport Bl ock ENUMERATED {n2, n4, n6, n8},

}

-- TAG PUSCH- SERVI NGCELLCONFI G- STCP
-- ASNLISTCP

PUSCH-CodeBlockGroupTransmission field descriptions

maxCodeBlockGroupsPerTransportBlock
Maximum number of code-block-groups (CBGs) per TB (see TS 38.213 [13], clause 9.1).

PUSCH-ServingCellConfig field descriptions

codeBlockGroupTransmission

Enables and configures code-block-group (CBG) based transmission (see TS 38.214 [19], clause 5.1.5).

maxMIMO-Layers

Indicates the maximum MIMO layer to be used for PUSCH in all BWPs of the normal UL of this serving cell (see TS 38.212 [17], clause 5.4.2.1). If present, the network sets
maxRank to the same value. For SUL, the maximum number of MIMO layers is always 1, and network does not configure this field.

processingType2Enabled

Enables configuration of advanced processing time capability 2 for PUSCH (see 38.214 [19], clause 6.4).

rateMatching

Enables LBRM (Limited buffer rate-matching). When the field is absent the UE applies FBRM (Full buffer rate-matchingLBRM) (see TS 38.212 [17], clause 5.4.2).
xOverhead

If the field is absent, the UE applies the value 'xohQ' (see TS 38.214 [19], clause 5.1.3.2).

— PUSCH-TimeDomainResourceAllocationList

The |E PUSCH-TimeDomainResour ceAllocation is used to configure a time domain relation between PDCCH and PUSCH. PUSCH-TimeDomainResourceAllocationList
contains one or more of such PUSCH-TimeDomai nResourceAllocations. The network indicates in the UL grant which of the configured time domain allocations the UE shall
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apply for that UL grant. The UE determines the bit width of the DCI field based on the number of entriesin the PUSCH-TimeDomainResourceAllocationList. Value 0 in the
DCI field refersto thefirst element in thislist, value 1 in the DCI field refers to the second element in thislist, and so on.

PUSCH-TimeDomainResourceAllocation information element

-- ASNLSTART
-- TAG PUSCH TI MEDOVAI NRESOURCEALLCOCATI ONLI ST- START
PUSCH- Ti meDonai nResour ceAl | ocationList ::= SEQUENCE (S| ZE(1..maxNrof UL- Al l ocations)) OF PUSCH Ti neDomai nResour ceAl | ocati on
PUSCH- Ti neDonai nResour ceAl | ocation ::= SEQUENCE {
k2 I NTEGER( 0. . 32) OPTIONAL, -- Need S
mappi ngType ENUVERATED {t ypeA, typeB},
st art Symbol AndLengt h I NTEGER (0. .127)

}

-- TAG PUSCH TI MEDOVAI NRESOURCEALLOCATI ONLI ST- STOP
-- ASNLISTOP

PUSCH-TimeDomainResourceAllocationList field descriptions

k2

Corresponds to L1 parameter 'K2' (see TS 38.214 [19], clause 6.1.2.1) When the field is absent the UE applies the value 1 when PUSCH SCS is 15/30 kHz; the value 2 when
PUSCH SCS is 60 kHz, and the value 3 when PUSCH SCS is 120KHz.

mappingType

Mapping type (see TS 38.214 [19], clause 6.1.2.1).

startSymbolAndLength

An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does
not cross the slot boundary. (see TS 38.214 [19], clause 6.1.2.1).

- PUSCH-TPC-CommandConfig

The |E PUSCH-TPC-CommandConfig is used to configure the UE for extracting TPC commands for PUSCH from a group-TPC messages on DCI.

PUSCH-TPC-CommandConfig information element

-- ASNLISTART
-- TAG PUSCH TPC- COMVANDCONFI G- START
PUSCH TPC- ConmandConfig :: = SEQUENCE {
t pc- I ndex I NTEGER (1..15) OPTI ONAL, -- Cond SUL
t pc- I ndexSUL I NTEGER (1..15) OPTI ONAL, -- Cond SUL-Only

target Cel | ServCel | | ndex OPTI ONAL, -- Need S

}

- - TAG PUSCH- TPC- COMVANDCONFI G- STOP
-- ASNLISTOP
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PUSCH-TPC-CommandConfig field descriptions

targetCell

The serving cell to which the acquired power control commands are applicable. If the value is absent, the UE applies the TPC commands to the serving cell on which the
command has been received.

tpc-Index

An index determining the position of the first bit of TPC command inside the DCI format 2-2 payload.

tpc-IndexSUL

An index determining the position of the first bit of TPC command inside the DCI format 2-2 payload.

Conditional Presence Explanation
SUL-Only The field is optionally present, Need R, if supplementaryUplink is configured within ServingCellConfig. It is absent otherwise.
SUL The field is optionally present, Need R, if supplementaryUplink is configured within ServingCellConfig. It is mandatory
present otherwise.

- Q-OffsetRange

The |E Q-OffsetRange is used to indicate a cell, beam or measurement object specific offset to be applied when evaluating candidates for cell re-selection or when evaluating
triggering conditions for measurement reporting. The valueisin dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

Q-OffsetRange information element

- ASNLISTART
- TAG Q OFFSETRANGE- START

Q OfsetRange :: = ENUMERATED {
dB- 24, dB-22, dB-20, dB-18, dB-16, dB-14,
dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,
dB-2, dB-1, dBO, dB1, dB2, dB3, dB4, dB5,
dB6, dB8, dB10, dB12, dB14, dB16, dB18,
dB20, dB22, dB24}

- TAG Q OFFSETRANGE- STOP
- ASNLSTOP

- Q-QualMin

The |E Q-QualMin is used to indicate for cell selection/ re-selection the required minimum received RSRQ level in the (NR) cell. Corresponds to parameter Quuamin in TS
38.304 [20]. Actual value Qquamin = field value [dB].
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Q-QualMin information element

- ASNLSTART
- TAG Q QUALM N- START

QQalMn ::= I NTEGER (-43..-12)

- TAG Q QUALM N- STOP
- ASNLSTOP

- Q-RxLevMin

The |E Q-RxLevMin is used to indicate for cell selection/ re-selection the required minimum received RSRP level in the (NR) cell. Corresponds to parameter Quievmin iN TS
38.304 [20]. Actual value Qrxievmin = field value * 2 [dBm].

Q-RxLevMin information element

- ASNLISTART
- TAG Q RXLEVM N- START

Q RxLevMn ::= I NTEGER (- 70. . - 22)

- TAG Q RXLEVM N- STOP
- ASNLISTOP

- QuantityConfig
The |E QuantityConfig specifies the measurement quantities and layer 3 filtering coefficients for NR and inter-RAT measurements.

QuantityConfig information element

- ASNLISTART
- TAG QUANTI TYCONFI G- START

QuantityConfig :: = SEQUENCE {
quantityConfi gNR-Li st SEQUENCE (Sl ZE (1..maxNrof QuantityConfig)) OF QuantityConfigNR OPTI ONAL, -- Need M
[l
guant it yConfi gEUTRA FilterConfig OPTI ONAL -- Need M
11

}

QuantityConfigNR : = SEQUENCE {
quantityConfigCel | QuantityConfi gRS,
quantityConfi gRS- | ndex Quanti tyConfi gRS OPTI ONAL -- Need M
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QuantityConfigRS :: = SEQUENCE {
ssh-FilterConfig FilterConfi g,
csi-RS-FilterConfig FilterConfig
}
FilterConfig ::= SEQUENCE {
filterCoefficient RSRP Fi | terCoefficient DEFAULT fc4,
filterCoefficient RSRQ Fi | ter Coefficient DEFAULT fc4,
filterCoefficientRS SINR FilterCoefficient DEFAULT fc4
}

-- TAG QUANTI TYCONFI G- STOP
-- ASNLISTOP

QuantityConfigNR field descriptions

guantityConfigCell

Specifies L3 filter configurations for cell measurement results for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement quantities
(e.g. RSRP, RSRQ and SINR).

guantityConfigRS-Index

Specifies L3 filter configurations for measurement results per RS index for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement
guantities (e.g. RSRP, RSRQ and SINR).

QuantityConfigRS field descriptions

csi-RS-FilterConfig

CSI-RS based L3 filter configurations:

Specifies L3 filter configurations for CSI-RSRP, CSI-RSRQ and CSI-SINR measurement results from the L1 filter(s), as defined in TS 38.215 [9].
ssh-FilterConfig

SS Block based L3 filter configurations:

Specifies L3 filter configurations for SS-RSRP, SS-RSRQ and SS-SINR measurement results from the L1 filter(s), as defined in TS 38.215 [9].

- RACH-ConfigCommon

The |E RACH-ConfigCommon is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

-- ASNLISTART
- - TAG RACH CONFI GCOMMON- START
RACH Confi gCommon :: = SEQUENCE {
rach- ConfigGeneric RACH Confi gGeneri c,
t ot al Nunber O RA- Pr eanbl es I NTEGER (1..63) OPTI ONAL, -- Need S
ssh- per RACH Qccasi onAndCB- Preanbl esPer SSB CHO CE {
oneEi ghth ENUMERATED { n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64},
oneFourth ENUVERATED {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64},
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oneHal f ENUMERATED { n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64},
one ENUMERATED { n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64},
two ENUVMERATED { n4, n8, n12, n16, n20, n24, n28, n32},
four I NTEGER (1..16),
ei ght I NTEGER (1..8),
si xt een I NTEGER (1..4)
} OPTIONAL, -- Need M
groupBconfi gured SEQUENCE {
ra- Msg3Si zeG oupA ENUMERATED {b56, bl144, b208, b256, b282, b480, b640,
b800, b1000, b72, spare6, spare5, spared4, spare3, spare2, sparel},
messagePower O f set G oupB ENUMVERATED { m nusinfinity, dBO, dB5, dB8, dB10, dBl12, dB15, dB18},
nunber O RA- Pr eanbl esG oupA I NTEGER (1..64)
} OPTIONAL,  -- Need R
ra- Cont enti onResol uti onTi ner ENUMVERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
rsrp-Thr eshol dSSB RSRP- Range OPTI ONAL, -- Need R
rsrp- Thr eshol dSSB- SUL RSRP- Range OPTI ONAL, -- Cond SUL
pr ach- Root Sequencel ndex CHO CE {
1 839 I NTEGER (0. . 837),
1139 I NTEGER (0. .137)
H
nmsgl- Subcarri er Spaci ng Subcarri er Spaci ng OPTIl ONAL, -- Cond L139
restrictedSet Config ENUMERATED {unrestrictedSet, restrictedSet TypeA, restrictedSet TypeB},
meg3-transfor nPrecoder ENUMERATED { enabl ed} OPTI ONAL, -- Need R
}
-- TAG RACH- CONFI GCOVMON- STOP
-- ASNLISTOP
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RACH-ConfigCommon field descriptions

messagePowerOffsetGroupB

Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to —infinity. Value dBO corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see TS
38.321 [3], clause 5.1.2)

msgl-SubcarrierSpacing

Subcarrier spacing of PRACH (see TS 38.211 [16], clause 5.3.2). Only the values 15 or 30 kHz (FR1), and 60 or 120 kHz (FR2) are applicable. If absent, the UE applies the
SCS as derived from the prach-Configurationindex in RACH-ConfigGeneric (see tables Table 6.3.3.1-1 and Table 6.3.3.2-2, TS 38.211 [16]). The value also applies to
contention free random access (RACH-ConfigDedicated), to Sl-request and to contention-based beam failure recovery (CB-BFR). But it does not apply for contention free
beam failure recovery (CF-BFR) (see BeamFailureRecoveryConfig).

msg3-transformPrecoder

Enables the transform precoder for Msg3 transmission according to clause 6.1.3 of TS 38.214 [19]. If the field is absent, the UE disables the transformer precoder (see TS
38.213 [13], clause 8.3).

numberOfRA-PreamblesGroupA

The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B. (see TS 38.321 [3], clause 5.1.1). The
setting should be consistent with the setting of ssh-perRACH-OccasionAndCB-PreamblesPerSSB.

prach-RootSequencelndex

PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1). The value range depends on whether L=839 or L=139. The short/long preamble format indicated in this IE
should be consistent with the one indicated in prach-Configurationindex in the RACH-ConfigDedicated (if configured).

ra-ContentionResolutionTimer

The initial value for the contention resolution timer (see TS 38.321 [3], clause 5.1.5). Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes, and so
on.

ra-Msg3SizeGroupA

Transport Blocks size threshold in bits below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.2).

rach-ConfigGeneric

RACH parameters for both regular random access and beam failure recovery.

restrictedSetConfig

Configuration of an unrestricted set or one of two types of restricted sets, see TS 38.211 [16], clause 6.3.3.1.

rsrp-ThresholdSSB

UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see TS 38.213
[13]).

rsrp-ThresholdSSB-SUL

The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). The value applies to all the BWPs.
ssh-perRACH-OccasionAndCB-PreamblesPerSSB

The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion. Value oneEighth corresponds to one SSB associated
with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention
Based preambles per SSB. Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on.
The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1, SSB-per-rach-occasion). See TS 38.213 [13].
totaINumberOfRA-Preambles

Total number of preambles used for contention based and contention free random access in the RACH resources defined in RACH-ConfigCommon, excluding preambles used
for other purposes (e.g. for Sl request). If the field is absent, all 64 preambles are available for RA. The setting should be consistent with the setting of ssb-perRACH-
OccasionAndCB-PreamblesPerSSB, i.e. it should be a multiple of the number of SSBs per RACH occasion.
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Conditional Presence Explanation
L139 The field is mandatory present if prach-RootSequencelndex L=139, otherwise the field is absent, Need S.
SUL The field is mandatory present in initialUplinkBWP if supplementaryUplink is configured in ServingCellConfigCommonSIB or
if supplementaryUplinkConfig is configured in ServingCellConfigCommon; otherwise, the field is absent.

- RACH-ConfigDedicated

The |IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.

RACH-ConfigDedicated information element

-- ASNLISTART
-- TAG RACH- CONFI GDEDI CATED- START

RACH- Confi gDedi cated :: = SEQUENCE {
cfra CFRA OPTI ONAL, -- Need S
ra-Prioritization RA-Prioritization OPTI ONAL, -- Need N
}
CFRA :: = SEQUENCE {
occasi ons SEQUENCE {
rach- ConfigGeneric RACH- Confi gCGeneri c,
ssb- per RACH Cccasi on ENUVERATED {oneEi ght h, oneFourth, oneHal f, one, two, four, eight, sixteen}
OPTI ONAL  -- Cond Mandat ory
} OPTI ONAL, -- Need S
resources CHO CE {
ssb SEQUENCE {
ssh- Resour celi st SEQUENCE (S| ZE(1.. maxRA- SSB- Resour ces)) OF CFRA- SSB- Resour ce,
ra- ssh- Cccasi onMaskl ndex I NTEGER (0. . 15)
I
csirs SEQUENCE {
csirs-Resour celi st SEQUENCE ( SI ZE( 1. . maxRA- CSI RS- Resour ces)) OF CFRA- CSI RS- Resour ce,
rsrp- Threshol dCSI - RS RSRP- Range
}
}s
[l _
t ot al Nunmber Of RA- Preanbl es | NTEGER (1. . 63) OPTI ONAL -- Cond Qccasi ons
11
}
CFRA- SSB- Resource :: = SEQUENCE {
ssb SSB- | ndex,
ra- Preanbl el ndex I NTECER (0. .63),
}
CFRA- CSI RS- Resource :: = SEQUENCE {
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csi-RS CSl - RS- | ndex,
ra- Cccasi onli st SEQUENCE (Sl ZE(1.. maxRA- Cccasi onsPer CSIRS)) OF | NTEGER (0. . maxRA- Cccasi ons-1),
ra- Preanbl el ndex I NTEGER (0. .63),

}

- - TAG RACH- CONFI GDEDI CATED- STOP

-- ASNLISTOP

CFRA-CSIRS-Resource field descriptions
csi-RS

The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.

ra-OccasionList

RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes
provided herein are also configured by prach-Configurationindex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency
resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH
slot and Third, in increasing order of indexes for PRACH slots.

ra-Preamblelndex

The RA preamble index to use in the RA occasions associated with this CSI-RS.

CFRA field descriptions

occasions

RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP.
ra-ssb-OccasionMaskIndex

Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources signalled in ssh-ResourcelList.
rach-ConfigGeneric

Configuration of contention free random access occasions for CFRA. The UE shall ignore preambleReceivedTargetPower, preambleTransMax, powerRampingStep, ra-
ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommon.

ssh-perRACH-Occasion

Number of SSBs per RACH occasion.

totalNumberOfRA-Preambles

Total number of preambles used for contention free random access in the RACH resources defined in CFRA, excluding preambles used for other purposes (e.g. for S
request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for RA. The setting should be consistent with the setting of ssb-
perRACH-Occasion, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.

CFRA-SSB-Resource field descriptions

ra-Preamblelndex

The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.
ssb

The ID of an SSB transmitted by this serving cell.

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 320 ETSI TS 138 331 V15.13.0 (2021-04)

RACH-ConfigDedicated field descriptions

cfra

Parameters for contention free random access to a given target cell. If the field is absent, the UE performs contention based random access.
ra-prioritization

Parameters which apply for prioritized random access procedure to a given target cell (see TS 38.321 [3], clause 5.1.1).

Conditional Presence Explanation
Mandatory The field is mandatory present.
Occasions The field is optionally present, Need S, if the field occasions is present, otherwise it is absent.

- RACH-ConfigGeneric

The |E RACH-ConfigGeneric is used to specify the random-access parameters both for regular random access as well as for beam failure recovery.

RACH-ConfigGeneric information element

-- ASNLISTART
-- TAG RACH- CONFI GGENERI C- START
RACH Confi gGeneric ::= SEQUENCE {
prach- Confi gurati onl ndex I NTEGER (0. . 255),
nmsgl- FDM ENUVERATED {one, two, four, eight},
nmsgl- FrequencyStart I NTEGER (0. . nmaxNr of Physi cal Resour ceBl ocks-1),
zeroCorrel ati onZoneConfi g I NTEGER( 0. . 15),
pr eanbl eRecei vedTar get Power I NTEGER (-202..-60),
pr eanbl eTr ansMax ENUVERATED {n3, n4, n5, n6, n7, n8, nl0, n20, n50, nl00, n200},
power Ranpi ngSt ep ENUMERATED {dB0O, dB2, dB4, dB6},
r a- ResponseW ndow ENUMERATED {sl 1, sl 2, sl4, sI8, sl10, sl20, sl40, sl80},
}

- - TAG RACH- CONFI GGENERI C- STOP
-- ASNLISTOP
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RACH-ConfigGeneric field descriptions

msgl-FDM

The number of PRACH transmission occasions FDMed in one time instance. (see TS 38.211 [16], clause 6.3.3.2).

msgl-FrequencyStart

Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. The value is configured so that the corresponding RACH resource is entirely
within the bandwidth of the UL BWP. (see TS 38.211 [16], clause 6.3.3.2).

powerRampingStep

Power ramping steps for PRACH (see TS 38.321 [3],5.1.3).

prach-Configurationindex

PRACH configuration index. For prach-Configurationindex configured under beamFailureRecovery-Config, the prach-Configurationindex can only correspond to the short
preamble format, (see TS 38.211 [16], clause 6.3.3.2).

preambleReceivedTargetPower

The target power level at the network receiver side (see TS 38.213 [13], clause 7.4, TS 38.321 [3], clauses 5.1.2, 5.1.3). Only multiples of 2 dBm may be chosen (e.g. -202, -
200, -198, ...).

preambleTransMax

Max number of RA preamble transmission performed before declaring a failure (see TS 38.321 [3], clauses 5.1.4, 5.1.5).

ra-ResponseWindow

Msg2 (RAR) window length in number of slots. The network configures a value lower than or equal to 10 ms (see TS 38.321 [3], clause 5.1.4). UE ignores the field if included
in SCellConfig.

zeroCorrelationZoneConfig

N-CS configuration, see Table 6.3.3.1-5in TS 38.211 [16].

- RA-Prioritization
The |E RA-Prioritization is used to configure prioritized random access.

RA-Prioritization information element

-- ASNLSTART
-- TAG RA- PRI ORI TI ZATI ON- START
RA-Prioritization ::= SEQUENCE {
power Ranpi ngSt epHi ghPriority ENUMERATED {dB0, dB2, dB4, dB6},
scal i ngFact or BI ENUMERATED {zero, dot25, dot5, dot75} OPTI ONAL, -- Need R
}

-- TAG RA- PRI ORI Tl ZATI ON- STOP
-- ASNLISTOP
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RA-Prioritization field descriptions

powerRampingStepHighPrioritiy

Power ramping step applied for prioritized random access procedure.

scalingFactorBlI

Scaling factor for the backoff indicator (BI) for the prioritized random access procedure. (see TS 38.321 [3], clause 5.1.4). Value zero corresponds to 0, value dot25
corresponds to 0.25 and so on.

- RadioBearerConfig

The |E RadioBearerConfig is used to add, modify and release signalling and/or data radio bearers. Specificaly, this |E carries the parameters for PDCP and, if applicable,
SDAP entities for the radio bearers.

RadioBearerConfig information element

-- ASNLISTART
- - TAG RADI OBEARERCONFI G- START
Radi oBearerConfig ::= SEQUENCE {
srb- ToAddModLi st SRB- ToAddModLi st OPTIl ONAL, Cond HO Conn
srb3- ToRel ease ENUVERATED({ t r ue} OPTI ONAL, Need N
dr b- ToAddModLi st DRB- ToAddModLi st OPTI ONAL, Cond HO-t oNR
dr b- ToRel easeli st DRB- ToRel easelLi st OPTI ONAL, Need N
securityConfig SecurityConfig OPTIl ONAL, Need M
}
SRB- ToAddModLi st :: = SEQUENCE (Sl ZE (1..2)) OF SRB- ToAddMbd
SRB- ToAddMod : : = SEQUENCE {
srb-ldentity SRB- Il dentity,
reest abl i shPDCP ENUMERATED({ t r ue} OPTI ONAL, Need N
di scar dOnPDCP ENUMERATED({ t r ue} OPTIl ONAL, Need N
pdcp- Confi g PDCP- Confi g OPTI ONAL, Cond PDCP
}
DRB- ToAddModLi st :: = SEQUENCE (Sl ZE (1..maxDRB)) OF DRB- ToAddMbd
DRB- ToAddMod : : = SEQUENCE {
cnAssoci ati on CHO CE {
eps-Bearerldentity I NTEGER (0. .15),
sdap- Confi g SDAP- Confi g
} OPTI ONAL, Cond DRBSet up
drb-ldentity DRB- I dentity,
r eest abl i shPDCP ENUVERATED({ t r ue} OPTI ONAL, Need N
recover PDCP ENUMVERATED({ t r ue} OPTI ONAL, Need N
PDCP- Confi g OPTI ONAL, Cond PDCP

pdcp-Config

}
DRB- ToRel easelLi st ::=

SEQUENCE (SIZE (1..maxDRB)) OF DRB-ldentity
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SecurityConfig ::= SEQUENCE {
securityAl gorithnConfig SecurityAl gorithnConfig OPTI ONAL, -- Cond RBTer nChangel
keyToUse ENUVERATED{ nast er, secondary} OPTI ONAL, -- Cond RBTer ntChange
}

-- TAG RADI OBEARERCONFI G- STOP
-- ASNLISTOP

DRB-ToAddMod field descriptions

cnAssociation

Indicates if the bearer is associated with the eps-bearerldentity (when connected to EPC) or sdap-Config (when connected to 5GC).

drb-Identity

In case of DC, the DRB identity is unique within the scope of the UE, i.e. an MCG DRB cannot use the same value as a split DRB. For a split DRB the same identity is used for
the MCG and SCG parts of the configuration.

eps-Bearerldentity

The EPS bearer ID determines the EPS bearer.

reestablishPDCP

Indicates that PDCP should be re-established. Network sets this to true whenever the security key used for this radio bearer changes. Key change could for example be due to
termination point change for the bearer, reconfiguration with sync, resuming an RRC connection, or the first reconfiguration after reestablishment. It is also applicable for LTE
procedures when NR PDCP is configured.

recoverPDCP

Indicates that PDCP should perform recovery according to TS 38.323 [5].

sdap-Config

The SDAP configuration determines how to map QoS flows to DRBs when NR or E-UTRA connects to the 5GC and presence/absence of UL/DL SDAP headers.

RadioBearerConfig field descriptions

securityConfig

Indicates the security algorithm and key to use for the signalling and data radio bearers configured with the list in this IE RadioBearerConfig. When the field is not included after
AS security has been activated, the UE shall continue to use the currently configured keyToUse and security algorithm for the radio bearers reconfigured with the lists in this IE
RadioBearerConfig. The field is not included when configuring SRB1 before AS security is activated.

srb3-ToRelease

Release SRB3. SRB3 release can only be done over SRB1 and only at SCG release and reconfiguration with sync.

SecurityConfig field descriptions

keyToUse

Indicates if the bearers configured with the list in this IE RadioBearerConfig are using the master key or the secondary key for deriving ciphering and/or integrity protection
keys. For MR-DC, network should not configure SRB1 and SRB2 with secondary key and SRB3 with the master key. When the field is not included, the UE shall continue to
use the currently configured keyToUse for the radio bearers reconfigured with the lists in this IE RadioBearerConfig.

securityAlgorithmConfig

Indicates the security algorithm for the signalling and data radio bearers configured with the list in this IE RadioBearerConfig. When the field is not included, the UE shall
continue to use the currently configured security algorithm for the radio bearers reconfigured with the lists in this IE RadioBearerConfig.
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SRB-ToAddMod field descriptions

discardOnPDCP

Indicates that PDCP should discard stored SDU and PDU according to TS 38.323 [5].

reestablishPDCP

Indicates that PDCP should be re-established. Network sets this to true whenever the security key used for this radio bearer changes. Key change could for example be due to
reconfiguration with sync, for SRB2 when resuming an RRC connection, or at the first reconfiguration after RRC connection reestablishment in NR. For LTE SRBs using NR
PDCP, it could be for handover, RRC connection reestablishment or resume.

srb-ldentity

Value 1 is applicable for SRB1 only. Value 2 is applicable for SRB2 only. Value 3 is applicable for SRB3 only.

Conditional Presence

Explanation

RBTermChange The field is mandatory present in case of:
- set up of signalling,
- data radio bearer and change of termination point for the radio bearer between MN and SN.
It is optionally present otherwise, Need S.
RBTermChangel The field is mandatory present in case of:
- set up of signalling and data radio bearer,
- change of termination point for the radio bearer between MN and SN,
- handover from E-UTRA/EPC or E-UTRA/5GC to NR,
- handover from NR or E-UTRA/EPC to E-UTRA/5GC if the UE supports NGEN-DC.
It is optionally present otherwise, Need S.

PDCP The field is mandatory present if the corresponding DRB is being setup or corresponding DRB is reconfigured with NR
PDCP or corresponding SRB associated with two RLC entities is being setup or if the number of RLC bearers associated
with the DRB or SRB is changed. The field is optionally present, Need S, if the corresponding SRB associated with one RLC
entity is being setup or corresponding SRB is reconfigured with NR PDCP; otherwise the field is optionally present, need M.

DRBSetup The field is mandatory present if the corresponding DRB is being setup; otherwise the field is optionally present, need M.

HO-Conn The field is mandatory present

- in case of inter-system handover from E-UTRA/EPC to E-UTRA/5GC or NR,
- or when the fullConfig is included in the RRCReconfiguration message and NE-DC/NR-DC is not configured,
- orin case of RRCSetup.
Otherwise the field is optionally present, need N.
Upon RRCSetup, only SRB1 can be present.
HO-toNR The field is mandatory present

- in case of inter-system handover from E-UTRA/EPC to E-UTRA/5GC or NR,
- or when the fullConfig is included in the RRCReconfiguration message and NE-DC/NR-DC is not configured.
In case of RRCSetup, the field is absent; otherwise the field is optionally present, need N.

- RadioLinkMonitoringConfig

The |E RadioLinkMonitoringConfig is used to configure radio link monitoring for detection of beam- and/or cell radio link failure. Seealso TS 38.321 [3], clause 5.1.1.

-- ASNLISTART

RadioLinkMonitoringConfig information element
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-- TAG RADI OLI NKMONI TORI NGCONFI G- START

Radi oLi nkMoni tori ngConfig ::= SEQUENCE {
failurebDetecti onResour cesToAddModLi st SEQUENCE (Sl ZE(1.. maxNrof Fai | ureDet ecti onResources)) OF Radi oLi nkMoni t ori ngRS
OPTI ONAL, -- Need N
failureDetecti onResourcesToRel easeLi st SEQUENCE (S| ZE(1.. maxNrof Fai | ureDet ecti onResources)) OF Radi oLi nkMonitoringRS-1d
OPTI ONAL, -- Need N
beanfai | ur el nst anceMaxCount ENUMERATED {nl1, n2, n3, n4, n5, n6, n8, nl0} OPTI ONAL, -- Need R
beantai | ureDet ecti onTi mer ENUMERATED { pbf d1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfdl0} OPTIONAL, -- Need R
}
Radi oLi nkMbni tori ngRS :: = SEQUENCE {
radi oLi nkMoni tori ngRS- | d Radi oLi nkMbni t ori ngRS-1d,
pur pose ENUMERATED { beantailure, rlf, both},
det ecti onResource CHO CE {
ssb- | ndex SSB- | ndex,
csi - RS- | ndex NZP- CSI - RS- Resour cel d
b
}

-- TAG RADI OLI NKMONI TORI NGCONFI G- STOP
-- ASNISTOP

RadioLinkMonitoringConfig field descriptions

beamFailureDetectionTimer

Timer for beam failure detection (see TS 38.321 [3], clause 5.17). See also the BeamFailureRecoveryConfig IE. Value in number of "QoutLr reporting periods of Beam Failure
Detection" Reference Signal (see TS 38.213 [13], clause 6). Value pbfdl corresponds to 1 Qout,Lr reporting period of Beam Failure Detection Reference Signal, value pbfd2
corresponds to 2 QoutLr reporting periods of Beam Failure Detection Reference Signal and so on.

beamFailurelnstanceMaxCount

This field determines after how many beam failure events the UE triggers beam failure recovery (see TS 38.321 [3], clause 5.17). Value nl corresponds to 1 beam failure
instance, value n2 corresponds to 2 beam failure instances and so on.

failureDetectionResourcesToAddModList

A list of reference signals for detecting beam failure and/or cell level radio link failure (RLF). The limits of the reference signals that the network can configure are specified in
TS 38.213 [13], table 5-1. The network configures at most two detectionResources per BWP for the purpose beamFailure or both. If no RSs are provided for the purpose of
beam failure detection, the UE performs beam monitoring based on the activated TCI-State for PDCCH as described in TS 38.213 [13], clause 6. If no RSs are provided in this
list for the purpose of RLF detection, the UE performs Cell-RLM based on the activated TCI-State of PDCCH as described in TS 38.213 [13], clause 5. The network ensures
that the UE has a suitable set of reference signals for performing cell-RLM.

RadioLinkMonitoringRS field descriptions

detectionResource

A reference signal that the UE shall use for radio link monitoring or beam failure detection (depending on the indicated purpose).
purpose

Determines whether the UE shall monitor the associated reference signal for the purpose of cell- and/or beam failure detection.
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- RadioLinkMonitoringRS-Id

The |E RadioLinkMonitoringRS-Id is used to identify one RadioLinkMonitoringRS.

RadioLinkMonitoringRS-Id information element

- ASNLISTART
- TAG RADI OLI NKMONI TORI NGRS- | D- START

Radi oLi nkMoni tori ngRS-1d ::= I NTEGER (0. . nmaxNrof Fai | ureDet ect i onResour ces- 1)

-- TAG RADI OLI NKMONI TORI NGRS- | D- STOP
- ASNLISTOP

- RAN-AreaCode

The |IE RAN-AreaCode is used to identify a RAN area within the scope of atracking area.

RAN-AreaCode information element

- ASNLISTART
- TAG RAN- AREACODE- START

RAN- Ar eaCode :: = I NTEGER (0. . 255)

- TAG RAN- AREACODE- STOP
- ASNLISTOP

— RateMatchPattern

The |E RateMatchPattern is used to configure one rate matching pattern for PDSCH, see TS 38.214 [19], clause 5.1.4.1.

RateMatchPattern information element

- ASNLSTART
- TAG RATENMATCHPATTERN- START
Rat evat chPattern :: = SEQUENCE {
rateMat chPatternld Rat eMvat chPat t ernl d,
patternType CHO CE {
bi t maps SEQUENCE {
resour ceBl ocks BI T STRING (SI ZE (275)),
synbol sl nResour ceBl ock CHO CE {
oneSl ot BI T STRING (S| ZE (14)),
twoSl ot s BI T STRING (SI ZE (28))
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oo
periodi ci tyAndPattern CHO CE {
n2 BIT STRING (S| ZE (2)),
n4 BIT STRING (SI ZE (4)),
n5 BIT STRING (SI ZE (5)),
n8 BIT STRING (SI ZE (8)),
n10 BIT STRING (SI ZE (10)),
n20 BIT STRING (SI ZE (20)),
n40 BI T STRING (Sl ZE (40))
}
I
cont r ol Resour ceSet Contr ol ResourceSet I d
},
subcarri er Spaci ng Subcarri er Spaci ng
dumy ENUMERATED { dynamic, semi Static },
}

- - TAG RATEMATCHPATTERN- STOP
-- ASNLISTOP
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RateMatchPattern field descriptions

bitmaps

Indicates rate matching pattern by a pair of bitmaps resourceBlocks and symbolsinResourceBlock to define the rate match pattern within one or two slots, and a third bitmap
periodicityAndPattern to define the repetition pattern with which the pattern defined by the above bitmap pair occurs.

controlResourceSet

This ControlResourceSet is used as a PDSCH rate matching pattern, i.e., PDSCH reception rate matches around it. In frequency domain, the resource is determined by the
frequency domain resource of the CORESET with the corresponding CORESET ID. Time domain resource is determined by the parameters of the associated search space of
the CORESET.

periodicityAndPattern

A time domain repetition pattern at which the pattern defined by symbolsinResourceBlock and resourceBlocks recurs. This slot pattern repeats itself continuously. Absence of
this field indicates the value n1, i.e., the symbolsinResourceBlock recurs every 14 symbols (see TS 38.214 [19], clause 5.1.4.1).

resourceBlocks

A resource block level bitmap in the frequency domain. A bit in the bitmap set to 1 indicates that the UE shall apply rate matching in the corresponding resource block in
accordance with the symbolsinResourceBlock bitmap. If used as cell-level rate matching pattern, the bitmap identifies "common resource blocks (CRB)". If used as BWP-level
rate matching pattern, the bitmap identifies "physical resource blocks" inside the BWP. The first/ leftmost bit corresponds to resource block 0, and so on (see TS 38.214 [19],
clause 5.1.4.1).

subcarrierSpacing

The SubcarrierSpacing for this resource pattern. If the field is absent, the UE applies the SCS of the associated BWP. The value kHz15 corresponds to p=0, the value kHz30
corresponds to p=1, and so on. Only the values 15 kHz, 30 kHz or 60 kHz (FR1), and 60 kHz or 120 kHz (FR2) are applicable (see TS 38.214 [19], clause 5.1.4.1).
symbolsinResourceBlock

A symbol level bitmap in time domain. It indicates with a bit set to true that the UE shall rate match around the corresponding symbol. This pattern recurs (in time domain) with
the configured periodicityAndPattern (see TS 38.214 [19], clause 5.1.4.1).

For oneSlot, if ECP is configured, the first 12 bits represent the symbols within the slot and the last two bits within the bitstring are ignored by the UE; Otherwise, the 14 bits
represent the symbols within the slot.

For twoSlots, if ECP is configured, the first 12 bits represent the symbols within the first slot and the next 12 bits represent the symbols in the second slot and the last four bits
within the bit string are ignored by the UE; Otherwise, the first 14 bits represent the symbols within the first slot and the next 14 bits represent the symbols in the second slot.
For the bits representing symbols in a slot, the most significant bit of the bit string represents the first symbol in the slot and the second most significant bit represents the
second symbol in the slot and so on.

Conditional Presence Explanation
CellLevel The field is mandatory present if the RateMatchPattern is defined on cell level. The field is absent when the
RateMatchPattern is defined on BWP level. If the RateMatchPattern is defined on BWP level, the UE applies the SCS of the
BWP.

- RateMatchPatternld

The |E RateMatchPatternld identifies one RateMatchMattern (see TS 38.214 [19], clause 5.1.4.2).

RateMatchPatternld information element

-- ASNLSTART
-- TAG RATEMATCHPATTERNI D- START

Rat eMat chPatternld :: = I NTEGER (0. . nmaxNr of Rat eMat chPat t er ns- 1)
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-- TAG RATEMATCHPATTERNI D- STOP
-- ASNLISTOP

- RateMatchPatternLTE-CRS

The |E RateMatchPatternLTE-CRSis used to configure a pattern to rate match around LTE CRS. See TS 38.214 [19], clause 5.1.4.2.

RateMatchPatternLTE-CRS information element

-- ASNLSTART
- - TAG RATEMATCHPATTERNLTE- CRS- START
Rat eMvat chPatt ernLTE-CRS :: = SEQUENCE {
carrierFregDL | NTEGER (0. .16383),
carrierBandw dt hDL ENUMERATED {n6, nl15, n25, n50, n75, nl00, spare2, sparel},
nmbsf n- Subf ranmeConfi gLi st EUTRA- MBSFN- Subf r aneConfi gLi st OPTI ONAL, -- Need M
nrof CRS- Ports ENUVERATED {nl1, n2, n4},
v- Shi ft ENUMERATED {nO, nl1, n2, n3, n4, n5}

}

-- TAG RATEMATCHPATTERNLTE- CRS- STOP
-- ASNLISTOP

RateMatchPatternLTE-CRS field descriptions

carrierBandwidthDL

BW of the LTE carrier in number of PRBs (see TS 38.214 [19], clause 5.1.4.2).

carrierFreqDL

Center of the LTE carrier (see TS 38.214 [19], clause 5.1.4.2).

mbsfn-SubframeConfigList

LTE MBSFN subframe configuration (see TS 38.214 [19], clause 5.1.4.2).

nrofCRS-Ports

Number of LTE CRS antenna port to rate-match around (see TS 38.214 [19], clause 5.1.4.2).
v-Shift

Shifting value v-shift in LTE to rate match around LTE CRS (see TS 38.214 [19], clause 5.1.4.2).

- RejectWaitTime

The |E RejectWaitTime is used to provide the value in seconds for timer T302.

RejectWaitTime information element

-- ASNLISTART
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- TAG REJECTVAI TTI ME- START
RejectWaitTine ::= I NTEGER (1. . 16)

- TAG REJECTWAI TTI ME- STOP
- ASNLSTOP

- ReportConfigld
The |E ReportConfigld is used to identify a measurement reporting configuration.

ReportConfigld information element

- ASNLISTART
- TAG REPORTCONFI G D- START

Report Configld ::= I NTEGER (1..nmaxReport Confi gl d)

- TAG REPORTCONFI G D- STOP
- ASNLISTOP

- ReportConfiginterRAT

The |E ReportConfiglnter RAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for E-UTRA are
labelled BN with N equal to 1, 2 and so on.

Event B1: Neighbour becomes better than absol ute threshold;

Event B2: PCell becomes worse than absolute threshold1l AND Neighbour becomes better than another absolute threshold2;

ReportConfiginterRAT information element

-- ASNLISTART
- TAG REPORTCONFI Gl NTERRAT- START
Report Confi gl nterRAT :: = SEQUENCE {
report Type CHO CE {
peri odi cal Per i odi cal Report Confi gl nt er RAT,
event Tri gger ed Event Tri gger Confi gl nt er RAT,
report Cd Report CG - EUTRA,
.r.eb’cjrt SFTD Repor t SFTD- EUTRA
}
}
Report Cd - EUTRA : : = SEQUENCE {
cel | For Whi chToReport CG3 EUTRA- PhysCel | 1 d,
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}
Report SFTD- EUTRA : : = SEQUENCE {
report SFTD- Meas BOOLEAN,
report RSRP BOOLEAN,
}
Event Tri gger Confi gl nter RAT :: = SEQUENCE {
event | d CHO CE {
event B1 SEQUENCE {
bl1- Thr eshol dEUTRA MeasTri gger Quant i t yEUTRA,
report OnLeave BOOLEAN,
hysteresis Hyst eresi s,
ti meToTri gger Ti meToTri gger,
I
event B2 SEQUENCE {
b2- Thr eshol d1 MeasTri gger Quantity,
b2- Thr eshol d2EUTRA MeasTri gger Quant i t yEUTRA,
report OnLeave BOOLEAN,
hysteresis Hysteresis,
ti meToTri gger Ti meToTri gger,
I
I
rsType NR- RS- Type,
reportlnterval Reportlinterval,
repor t Amount ENUMVERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
reportQuantity MeasReport Quantity,
maxReport Cel |l s I NTEGER (1..naxCel | Report),
}
Peri odi cal Report Confi gl nterRAT ::= SEQUENCE {
reportlnterval Reportinterval,
repor t Amount ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
reportQuantity MeasReport Quantity,
maxReport Cel | s I NTEGER (1..naxCel | Report),
}

- - TAG REPORTCONFI G NTERRAT- STOP
-- ASNLISTOP
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ReportConfiginterRAT field descriptions

reportType
Type of the configured measurement report. In EN-DC, network does not configure report of type ReportCGI-EUTRA.

EventTriggerConfiginterRAT field descriptions

b2-Threshold1l

NR threshold to be used in inter RAT measurement report triggering condition for event B2.

bN-ThresholdEUTRA

E-UTRA threshold value associated with the selected trigger quantity (RSRP, RSRQ, SINR) to be used in inter RAT measurement report triggering condition for event number
bN. In the same eventB2, the network configures the same CHOICE name (rsrp, rsrq or sinr) for the MeasTriggerQuantity of the b2-Threshold1 and for the
MeasTriggerQuantityEUTRA of the b2-Threshold2EUTRA.

eventld

Choice of inter RAT event triggered reporting criteria.

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types

reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.
reportQuantity

The cell measurement quantities to be included in the measurement report.

timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

PeriodicalReportConfiginterRAT field descriptions

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types
reportQuantity

The cell measurement quantities to be included in the measurement report.

- ReportConfigNR

The |E ReportConfigNR specifies criteria for triggering of an NR measurement reporting event. Measurement reporting events are based on cell measurement results, which can
either be derived based on SS/PBCH block or CSI-RS. These events are labelled AN with N equal to 1, 2 and so on.

Event A1: Serving becomes better than absolute threshold;
Event A2: Serving becomes worse than absol ute threshold;

Event A3: Neighbour becomes amount of offset better than PCell/PSCell;
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Event A4: Neighbour becomes better than absolute threshold;
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Event A5: PCell/PSCell becomes worse than absol ute threshold1l AND Neighbour/SCell becomes better than another absolute threshold2;

Event A6: Neighbour becomes amount of offset better than SCell.

-- ASNLSTART
- - TAG REPORTCONFI GNR- START

Report ConfigNR :: =
report Type
peri odi cal
event Tri gger ed

repor t OG
report SFTD
}
}
ReportCE ::=
cel | For Whi chToReport CG
}

Report SFTD-NR :: =
report SFTD- Meas
r eport RSRP
[l
report SFTD- Nei ghMeas
dr x- SFTD- Nei ghMeas

i

cel | sFor Whi chToReport SFTD

11

}
Event Tri ggerConfig:: =
event | d
event Al

al- Threshol d
report OnLeave
hysteresis

ti meToTri gger

b
event A2
a2- Threshol d
report OnLeave
hysteresis
ti meToTri gger
b
event A3

a3- O fset

ReportConfigNR information element

SEQUENCE {
CHO CE {
Per i odi cal Report Confi g,
Event Tri gger Confi g,

Report C3 ,
Repor t SFTD- NR

SEQUENCE {
PhysCel I 1 d,

SEQUENCE {
BOOLEAN,
BOOLEAN,

ENUVERATED {t r ue}
ENUVERATED {t r ue}
SEQUENCE (Sl ZE (1..maxCel | SFTD)) OF PhysCel | 1d

OPTI ONAL,
OPTI ONAL,
OPTI ONAL

SEQUENCE {
CHO CE {
SEQUENCE {
MeasTri gger Quantity,
BOOLEAN,
Hysteresis,
Ti meToTri gger

SEQUENCE {
MeasTri gger Quantity,
BOOLEAN,
Hysteresis,
Ti meToTri gger

SEQUENCE {
MeasTri gger QuantityCf f set,
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report OnLeave
hysteresis
timeToTri gger
useWhi t eCel | Li st
H
event A4
a4- Threshol d
report OnLeave
hysteresis
timeToTri gger
useWhi t eCel | Li st
b
event AS
a5- Threshol d1
a5- Threshol d2
report OnLeave
hysteresis
timeToTri gger
useWi t eCel | Li st
b
event A6
a6- O f set
report OnLeave
hysteresis
ti meToTri gger
useWhi teCel | Li st

}s
rsType

reportlnterval
repor t Anmount

report QuantityCell
maxReportCel | s

report QuantityRS-| ndexes
maxNr of RS- | ndexesToReport
i ncl udeBeanmvkeasur enent s
report AddNei ghMeas

Peri odi cal ReportConfig ::=
rsType

reportlnterval
repor t Anount

report QuantityCell
maxReport Cel | s

334

BOOLEAN,

Hyst eresi s,

Ti meToTri gger,
BOOLEAN

SEQUENCE {
MeasTri gger Quantity,
BOOLEAN,
Hyst eresi s,
Ti meToTri gger,
BOOLEAN

SEQUENCE {
MeasTri gger Quantity,
MeasTri gger Quantity,
BOOLEAN,
Hyst eresi s,
Ti meToTri gger,
BOOLEAN

SEQUENCE {
MeasTri gger QuantityCOf f set,
BOOLEAN,
Hysteresis,
Ti meToTri gger,
BOOLEAN

NR- RS- Type,

Reportinterval,
ENUVERATED {r1, r2, r4, r8, rl6, r32, r64, infinity},

MeasReport Quantity,
I NTEGCER (1..naxCel | Report),

MeasReport Quantity
I NTECER (1. . nmaxNrof | ndexesToReport)
BOOLEAN,
ENUVERATED { set up}

SEQUENCE {
NR- RS- Type,

Report I nterval,
ENUMERATED {r1, r2, r4, r8, rl6, r32, r64, infinity},

MeasReport Quantity,
I NTEGER (1..naxCel | Report),
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report QuantityRS- | ndexes MeasReport Quantity OPTI ONAL, -- Need R
maxNr of RS- | ndexesToReport I NTEGER (1..nmaxNrof | ndexesToReport) OPTI ONAL, -- Need R
i ncl udeBeam\Veasur enent s BOOLEAN,
useWhi t eCel | Li st BOOLEAN,
}
NR- RS- Type ::= ENUVERATED {ssb, csi-rs}
MeasTri gger Quantity ::= CHO CE {
rsrp RSRP- Range,
rsrq RSRQ Range,
sinr SI NR- Range
}
MeasTri gger QuantityCOffset ::= CHO CE {
rsrp I NTEGER (- 30..30),
rsrq I NTEGER (- 30..30),
sinr I NTEGER (- 30. . 30)
}
MeasReport Quantity ::= SEQUENCE {
rsrp BOOLEAN,
rsrq BOOLEAN,
sinr BOOLEAN
}
- - TAG REPORTCONFI GNR- STOP
-- ASNLSTCP
ReportConfigNR field descriptions
reportType

Type of the configured measurement report. In EN-DC, network does not configure report of type reportCGI using SRB3.
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EventTriggerConfig field descriptions

a3-Offset/a6-Offset

Offset value(s) to be used in NR measurement report triggering condition for event a3/a6. The actual value is field value * 0.5 dB.

aN-ThresholdM

Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR measurement report
triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M. The network configures aN-Threshold1
only for events Al, A2, A4, A5 and a5-Threshold2 only for event A5. In the same eventA5, the network configures the same quantity for the MeasTriggerQuantity of the a5-
Thresholdl and for the MeasTriggerQuantity of the a5-Threshold2.

eventld

Choice of NR event triggered reporting criteria.

maxNrofRS-IndexesToReport

Max number of RS indexes to include in the measurement report for A1-A6 events.

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAddNeighMeas

Indicates that the UE shall include the best neighbour cells per serving frequency.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types.

reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.
reportQuantityCell

The cell measurement quantities to be included in the measurement report.

reportQuantityRS-Indexes

Indicates which measurement information per RS index the UE shall include in the measurement report.

timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

useWhiteCellList

Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.

PeriodicalReportConfig field descriptions

maxNrofRS-IndexesToReport

Max number of RS indexes to include in the measurement report.

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types
reportQuantityCell

The cell measurement quantities to be included in the measurement report.

reportQuantityRS-Indexes

Indicates which measurement information per RS index the UE shall include in the measurement report.
useWhiteCellList

Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.
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ReportSFTD-NR field descriptions

cellForwhichToReportSFTD

Indicates the target NR neighbour cells for SFTD measurement between PCell and NR neighbour cells.

drx-SFTD-NeighMeas

Indicates that the UE shall use available idle periods (i.e. DRX off periods) for the SFTD measurement in NR standalone. The network only includes drx-SFTD-NeighMeas field
when reprtSFTD-NeighMeas is set to true.

reportSFTD-Meas

Indicates whether UE is required to perform SFTD measurement between PCell and NR PSCell in NR-DC.

reportSFTD-NeighMeas

Indicates whether UE is required to perform SFTD measurement between PCell and NR neighbour cells in NR standalone. The network does not include this field if
reportSFTD-Meas is set to true.

reportRSRP

Indicates whether UE is required to include RSRP result of NR PSCell or NR neighbour cells in SFTD measurement result, derived based on SSB. If it is set to true, the
network should ensure that ssb-ConfigMobility is included in the measurement object for NR PSCell or NR neighbour cells.

- ReportConfigToAddModList

The |E ReportConfigToAddModList concerns alist of reporting configurations to add or modify.

ReportConfigToAddModList information element

-- ASNLISTART
- - TAG REPORTCONFI GTOADDMODLI ST- START
Report Confi gToAddModLi st :: = SEQUENCE (Sl ZE (1..maxReport Configld)) OF Report Confi gToAddMod
Report Confi gToAddMbd : : = SEQUENCE {
report Configld Report Confi gl d,
reportConfig CHO CE {
report Confi gNR Repor t Confi gNR,
;'élpyortConfi gl nt er RAT Report Confi gl nt er RAT
}
}

- - TAG REPORTCONFI GTOADDMODLI ST- STOP
-- ASNLISTOP

- Reportinterval
The |E ReportInterval indicates the interval between periodical reports. The Reportinterval is applicable if the UE performs periodical reporting (i.e. when reportAmount

exceeds 1), for trigger Typeevent as well as for trigger Typeperiodical. Value ms120 corresponds to 120 ms, value ms240 corresponds to 240 ms and so on, while value minl
corresponds to 1 min, min6 corresponds to 6 min and so on.
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Reportinterval information element

- ASNLISTART
- TAG REPORTI NTERVAL- START

Reportlinterval ::= ENUVERATED {ns120, ns5240, ns480, n8640, n51024, ns52048, ns5120, ns10240, ns20480, ns540960,
mnl, mMn6, mnl2, mn30 }

- TAG REPORTI NTERVAL- STOP
- ASN1STOP

- ReselectionThreshold

The |E ReselectionThreshold is used to indicate an Rx level threshold for cell reselection. Actual value of threshold = field value * 2 [dB].

ReselectionThreshold information element

- ASNLSTART
- TAG RESELECTI ONTHRESHOLD- START

Resel ecti onThreshold :: = I NTEGER (0. .31)

- TAG RESELECTI ONTHRESHOLD- STOP
- ASNLISTOP

- ReselectionThresholdQ
The |E ReselectionThresholdQ is used to indicate a quality level threshold for cell reselection. Actual value of threshold = field value [dB].

ReselectionThresholdQ information element

- ASNLISTART
- TAG RESELECTI ONTHRESHOLDQ- START

Resel ecti onThreshol dQ :: = I NTEGER (0. .31)

- TAG RESELECTI ONTHRESHOLDQ- STOP
- ASNLISTOP

- ResumeCause

The |E ResumeCause is used to indicate the resume cause in RRCResumeRequest and RRCResumeRequestl.
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ResumeCause information element

-- ASNLISTART
- - TAG RESUMECAUSE- START

ResuneCause :: = ENUMERATED { ener gency, highPriorityAccess, nt-Access, np-Signalling,
nmo- Data, no-VoiceCall, no-VideoCall, np-SMS, rna-Update, nps-PriorityAccess,
ncs-PriorityAccess, sparel, spare2, spare3, spare4, spare5 }

- - TAG RESUMECAUSE- STOP
-- ASNLISTOP

- RLC-BearerConfig

The |E RLC-BearerConfig is used to configure an RLC entity, a corresponding logical channel in MAC and the linking to a PDCP entity (served radio bearer).

RLC-BearerConfig information element

-- ASNLISTART
-- TAG RLC- BEARERCONFI G- START
RLC-BearerConfig ::= SEQUENCE {
| ogi cal Channel | dentity Logi cal Channel I dentity,
servedRadi oBear er CHO CE {
srb-ldentity SRB- Il dentity,
drb-ldentity DRB- | dentity
} OPTI ONAL, -- Cond LCH SetupOnly
reestabl i shRLC ENUMERATED {t r ue} OPTI ONAL, -- Need N
ric-Config RLC- Confi g OPTI ONAL, -- Cond LCH Setup
mac- Logi cal Channel Config Logi cal Channel Config OPTI ONAL, -- Cond LCH Setup
}

- - TAG RLC- BEARERCONFI G- STOP
-- ASNLISTOP
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RLC-BearerConfig field descriptions

logicalChannelldentity

ID used commonly for the MAC logical channel and for the RLC bearer.

reestablishRLC

Indicates that RLC should be re-established. Network sets this to true at least whenever the security key used for the radio bearer associated with this RLC entity changes. For
SRB2 and DRBs, it is also set to true during the resumption of the RRC connection or the first reconfiguration after reestablishment.

ric-Config

Determines the RLC mode (UM, AM) and provides corresponding parameters. RLC mode reconfiguration can only be performed by DRB release/addition or full configuration.
servedRadioBearer

Associates the RLC Bearer with an SRB or a DRB. The UE shall deliver DL RLC SDUs received via the RLC entity of this RLC bearer to the PDCP entity of the
servedRadioBearer. Furthermore, the UE shall advertise and deliver uplink PDCP PDUs of the uplink PDCP entity of the servedRadioBearer to the uplink RLC entity of this
RLC bearer unless the uplink scheduling restrictions (moreThanOneRLC in PDCP-Config and the restrictions in LogicalChannelConfig) forbid it to do so.

Conditional Presence Explanation
LCH-Setup This field is mandatory present upon creation of a new logical channel for a DRB. This field is optionally present, Need S, upon creation of a
new logical channel for an SRB. It is optionally present, Need M, otherwise.
LCH-SetupOnly This field is mandatory present upon creation of a new logical channel. It is absent, Need M otherwise.
- RLC-Config

The |E RLC-Config is used to specify the RLC configuration of SRBs and DRBs.

RLC-Config information element

-- ASNLISTART
-- TAG RLC CONFI G START
RLC-Config ::= CHO CE {
am SEQUENCE {
ul -AM RLC UL- AM RLC,
dl -AM RLC DL- AM RLC
b
um Bi -Di rectional SEQUENCE {
ul -UM RLC UL- UM RLC,
dl -UM RLC DL- UM RLC
b
um Uni -Directional - UL SEQUENCE {
ul -UM RLC UL- UM RLC
},
um Uni -Directional - DL SEQUENCE {
dl -UM RLC DL- UM RLC
I
}
UL-AMRLC :: = SEQUENCE {
sn-Fi el dLengt h SN- Fi el dLengt hAM OPTI ONAL, -- Cond Reestab
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t-Pol | Retransmt T-Pol | Retransm t,
pol | PDU Pol | PDU,
pol | Byte Pol | Byt e,
maxRet xThr eshol d ENUVERATED { t1, t2, t3, t4, t6, t8, t16, t32 }
}
DL- AM RLC :: = SEQUENCE {
sn- Fi el dLengt h SN- Fi el dLengt hAM OPTIl ONAL, -- Cond Reestab
t - Reassenbl y T- Reassenbl y,
t - St at usProhi bi t T- St at usProhi bi t
}
UL-UMRLC :: = SEQUENCE {
sn- Fi el dLengt h SN- Fi el dLengt hUM OPTI ONAL -- Cond Reestab
}
DL-UMRLC :: = SEQUENCE {
sn- Fi el dLengt h SN- Fi el dLengt hUM OPTI ONAL, -- Cond Reestab
t - Reassenbl y T- Reassenbl y
}
T-Pol |l Retransmt ::= ENUMERATED {

Pol I PDU :: =

Pol | Byte :: =

T- Reassenbly ::=

ms5, nsl10, nsl5, ns20, ns25, nms30, ns35,
ms40, ms45, nms50, ns55, ns60, n865, NB70,
ms75, nms80, nms85, ns90, ns95, ns100, ns105,
ms110, ns115, ns120, ns125, ns130, ns135,
nms140, nsl145, ns150, ns155, ns160, ns165,
ms170, msl75, ms180, ns185, ms190, ms195,
ms200, ms205, ms210, ms215, 220, mB225,
8230, ns235, ns240, ns245, ns250, ns300,
ms350, ns400, ns450, ns500, ns800, ns1000,
ms2000, ns4000, spare5, spare4, spare3,
spare2, sparel}

ENUMERATED {

p4, p8, pl6, p32, p64, pl28, p256, p512, pl024, p2048, p4096, p6144, p8192, pl2288, pl6384, p20480,

p24576, p28672, p32768, p40960, p49152, p57344, p65536,
spare3, spare2, sparel}

ENUVERATED {
kB1, kB2, kB5, kB8, kB10, kB15, kB25, kB50, kB75,
kB100, kB125, kB250, kB375, kB500, kB750, kB1000,
kB1250, kB1500, kB2000, kB3000, kB4000, kB4500,
kB5000, kB5500, kB6000, kB6500, kB7000, kB7500,
B8, nB9, nBl0, nBll, nBl2, nB13, nBl4, nB15,
nmB16, nBl7, nB18, nB20, nB25, nB30, nmB40, infinity,
spare20, sparel9, sparel8, sparel7, sparel6,
sparel5, spareld4, sparel3, sparel2, sparell,
sparelO, spare9, spare8, spare7, spare6, spareb5,
spare4, spare3, spare2, sparel}

ENUMERATED {
ms0, ns5, nsl0, nsl5, ns20, ne25, nB30, nNB35,
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ms40, ns45, ne50, ne55, ns60, nB65, NB70,
ms75, ne80, ne85, nB90, nB895, n8l1l00, nB110,
nms120, ns130, nsl140, nsl50, nsl1l60, nsl70,
ms180, ns190, ns200, sparel}

T-StatusProhibit ::= ENUMERATED {

SN- Fi el dLengt hUM : :
SN- Fi el dLengt hAM : :

-- TAG RLC- CONFI G- STOP
-- ASNLISTCP

ms0, ns5, nsl0, nsl5, ns20, nms25, ns30, nsB35,
ms40, ms45, nms50, ns55, ns60, ns65, NB70,

ms75, nme80, ne85, nB90, n895, nNB100, nB105,
ms110, nsll5, ns120, n8l25, nB130, nsl35,
nms140, nsl45, nsl50, nsl55, nmsl160, nsl65,
nms170, nsl75, nsl180, nsl85, nms190, ns195,
ms200, nms205, ns210, nB8215, NB220, NMB225,
ms230, nme235, ns240, n8245, 250, ns300,
ms350, ns400, ns450, nms500, ns800, ns1000,
ms1200, nms1600, ns2000, nB82400, spare2, sparel}

ENUMERATED {si ze6, sizel2}
ENUVERATED {si zel2, sizel8}
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RLC-Config field descriptions

maxRetxThreshold

Parameter for RLC AM in TS 38.322 [4]. Value t1 corresponds to 1 retransmission, value t2 corresponds to 2 retransmissions and so on.

pollByte

kBytes.

Parameter for RLC AM in TS 38.322 [4]. Value kB25 corresponds to 25 kBytes, value kB50 corresponds to 50 kBytes and so on. infinity corresponds to an infinite amount of

pollPDU

Parameter for RLC AM in TS 38.322 [4]. Value p4 corresponds to 4 PDUs, value p8 corresponds to 8 PDUs and so on. infinity corresponds to an infinite number of PDUs.

sn-FieldLength

Indicates the RLC SN field size, see TS 38.322 [4], in bits. Value size6 means 6 bits, value sizel2 means 12 bits, value size18 means 18 bits. The value of sn-FieldLength for
a DRB shall be changed only using reconfiguration with sync. The network configures only value size12 in SN-FieldLengthAM for SRB.

t-PollRetransmit

Timer for RLC AM in TS 38.322 [4], in milliseconds. Value ms5 means 5 ms, value ms10 means 10 ms and so on.

t-Reassembly

Timer for reassembly in TS 38.322 [4], in milliseconds. Value ms0 means 0 ms, value ms5 means 5 ms and so on.

t-StatusProhibit

Timer for status reporting in TS 38.322 [4], in milliseconds. Value ms0 means 0 ms, value ms5 means 5 ms and so on.

Conditional Presence

Explanation

Reestab

absent. Need M.

The field is mandatory present at bearer setup. It is optionally present, need M, at RLC re-establishment. Otherwise it is
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- RLF-TimersAndConstants

The |E RLF-TimersAndConstants is used to configure UE specific timers and constants.

RLF-TimersAndConstants information element

-- ASNLISTART
-- TAG RLF- TI MERSANDCONSTANTS- START
RLF- Ti ner sAndConstants ::= SEQUENCE {
t 310 ENUMERATED {ns0, ns50, ns100, ns200, ns500, ns1000, ns2000, nms4000, ns6000},
n310 ENUMERATED {nl1, n2, n3, n4, n6, n8, nl0, n20},
n311 ENUMERATED {nl1, n2, n3, n4, n5, n6, n8, nl0},
[
t311 ENUMERATED {ns1000, ns3000, ns5000, ns10000, ns15000, ns20000, ns30000}

}

-- TAG RLF- TI MERSANDCONSTANTS- STOP
-- ASNLISTOP

RLF-TimersAndConstants field descriptions

n3xy

Constants are described in clause 7.3. Value nl corresponds to 1, value n2 corresponds to 2 and so on.

t3xy

Timers are described in clause 7.1. Value ms0 corresponds to 0 ms, value ms50 corresponds to 50 ms and so on.

— RNTI-Value

The |E RNTI-Value represents a Radio Network Temporary |dentity.

RNTI-Value information element

-- ASNLSTART
-- TAG RNTI - VALUE- START

RNTI - Val ue ::= | NTEGER (0. .65535)

-- TAG RNTI - VALUE- STOP
-- ASNLISTOP
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- RSRP-Range

The |E RSRP-Range specifies the value range used in RSRP measurements and thresholds. For measurements, integer value for RSRP measurementsis according to Table
10.1.6.1-1in TS 38.133 [14]. For thresholds, the actual valueis (1E value — 156) dBm, except for the |E value 127, in which case the actual value isinfinity.

RSRP-Range information element

- ASNLSTART
- TAG RSRP- RANGE- START

RSRP- Range :: = | NTEGER( 0. . 127)

- TAG RSRP- RANGE- STOP
- ASNLISTOP

- RSRQ-Range

The |E RSRQ-Range specifies the value range used in RSRQ measurements and thresholds. For measurements, integer value for RSRQ measurements is according to Table
10.1.11.1-1in TS 38.133 [14]. For thresholds, the actual valueis (IE value—87) / 2 dB.

RSRQ-Range information element

- ASNLSTART
- TAG RSRQ RANGE- START

RSRQ Range ::= | NTEGER( 0. . 127)

- TAG RSRQ RANGE- STOP
- ASNLISTOP

- SCellindex

The |E SCellIndex concerns a short identity, used to identify an SCell or PSCell. The value range is shared across the Cell Groups.

SCelllndex information element

- ASNLISTART
- TAG SCELLI NDEX- START

SCel | I ndex ::= I NTEGER (1..31)

- TAG SCELLI NDEX- STOP
- ASNLISTOP
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- SchedulingRequestConfig

The |E SchedulingRequestConfig is used to configure the parameters, for the dedicated scheduling request (SR) resources.

SchedulingRequestConfig information element

-- ASNLISTART
- - TAG SCHEDULI NGREQUESTCONFI G- START
Schedul i ngRequest Config :: = SEQUENCE {
schedul i ngRequest ToAddMbdLi st SEQUENCE (Sl ZE (1.. maxNrof SR- Confi gPer Cel | G oup)) OF Schedul i ngRequest ToAddbd
OPTI ONAL, -- Need N
schedul i ngRequest ToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof SR- Confi gPer Cel | G oup)) OF Schedul i ngRequest | d
OPTIONAL -- Need N
}
Schedul i ngRequest ToAddMod : : = SEQUENCE {
schedul i ngRequest I d Schedul i ngRequest | d,
sr- Prohi bi t Ti ner ENUVERATED {nsl, nms2, ns4, ns8, nsl6, ns32, ns64, nsl28} OPTI ONAL, -- Need S
sr- Tr ansMax ENUMERATED { n4, n8, nl6, n32, n64, spare3, spare2, sparel}
}

-- TAG SCHEDULI NGREQUESTCONFI G- STCP
-- ASNLISTCP

SchedulingRequestConfig field descriptions

schedulingRequestToAddModList

List of Scheduling Request configurations to add or modify.
schedulingRequestToReleaseList

List of Scheduling Request configurations to release.

SchedulingRequestToAddMod field descriptions

schedulingRequestld

Used to modify a SR configuration and to indicate, in LogicalChannelConfig, the SR configuration to which a logical channel is mapped and to indicate, in
SchedulingRequestresourceConfig, the SR configuration for which a scheduling request resource is used.

sr-ProhibitTimer

Timer for SR transmission on PUCCH in TS 38.321 [3]. Value is in ms. Value ms1 corresponds to 1ms, value ms2 corresponds to 2ms, and so on. When the field is absent,
the UE applies the value 0.

sr-TransMax

Maximum number of SR transmissions as described in TS 38.321 [3]. Value n4 corresponds to 4, value n8 corresponds to 8, and so on.
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- SchedulingRequestld

The |E SchedulingRequestld is used to identify a Scheduling Request instance in the MAC layer.

SchedulingRequestld information element

-- ASNLISTART
-- TAG SCHEDULI NGREQUESTI D- START

Schedul i ngRequest |l d :: = I NTEGER (0..7)

-- TAG SCHEDULI NGREQUESTI D- STOP
-- ASNLISTOP

- SchedulingRequestResourceConfig

The |E SchedulingRequestResour ceConfig determines physical layer resources on PUCCH where the UE may send the dedicated scheduling request (D-SR) (see TS 38.213
[13], clause 9.2.4).

SchedulingRequestResourceConfig information element

-- ASNLISTART
- - TAG SCHEDULI NGREQUESTRESOURCECONFI G- START
Schedul i ngRequest ResourceConfig :: = SEQUENCE {
schedul i ngRequest Resour cel d Schedul i ngRequest Resour cel d,
schedul i ngRequest | D Schedul i ngRequest | d,
periodi ci tyAndO f set CHO CE {
syng NULL,
synbor 7 NULL,
sl 1 NULL, -- Recurs in every slot
sl 2 I NTEGER (0..1),
sl 4 I NTEGER (0. . 3),
sl5 I NTEGER (0. . 4),
sl 8 I NTEGER (0..7),
sl 10 I NTEGER (0..9),
sl 16 I NTEGER (0. .15),
sl 20 I NTEGER (0. .19),
sl 40 I NTEGER (0. . 39),
sl 80 I NTEGER (0. .79),
sl 160 I NTEGER (0. .159),
sl 320 I NTEGER (0. .319),
sl 640 I NTEGER (0. . 639)
} OPTI ONAL, -- Need M
resource PUCCH- Resour cel d OPTI ONAL -- Need M

}

- - TAG SCHEDULI NGREQUESTRESOURCECONFI G- STOP
-- ASNLISTCP
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SchedulingRequestResourceConfig field descriptions

periodicityAndOffset

SR periodicity and offset in number of symbols or slots (see TS 38.213 [13], clause 9.2.4) The following periodicities may be configured depending on the chosen subcarrier
spacing:

SCS = 15 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 5sl, 8sl, 10sl, 16sl, 20sl, 40sl, 80sl

SCS = 30 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, 10sl, 16sl, 20sl, 40sl, 80sl, 160sl

SCS = 60 kHz: 2sym, 7sym/6sym, 1sl, 2sl, 4sl, 8sl, 16sl, 20sl, 40sl, 80sl, 160sl, 320sl|

SCS = 120 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, 16sl, 40sl, 80sl, 160sl, 320sl, 640sl

sym6or7 corresponds to 6 symbols if extended cyclic prefix and a SCS of 60 kHz are configured, otherwise it corresponds to 7 symbols.

For periodicities 2sym, 7sym and sl1 the UE assumes an offset of O slots.

resource

ID of the PUCCH resource in which the UE shall send the scheduling request. The actual PUCCH-Resource is configured in PUCCH-Config of the same UL BWP and serving
cell as this SchedulingRequestResourceConfig. The network configures a PUCCH-Resource of PUCCH-formatO or PUCCH-formatl (other formats not supported) (see TS
38.213 [13], clause 9.2.4)

schedulingRequestID

The ID of the SchedulingRequestConfig that uses this scheduling request resource.

- SchedulingRequestResourceld

The |E SchedulingRequestResourceld is used to identify scheduling request resources on PUCCH.

SchedulingRequestResourceld information element

-- ASNLISTART
-- TAG SCHEDULI NGREQUESTRESOURCEI D- START

Schedul i ngRequest Resourcel d :: = I NTEGER ( 1..nmaxNr of SR- Resour ces)

-- TAG SCHEDULI NGREQUESTRESOURCEI D- STOP
-- ASNLISTOP

- Scramblingld
The |E Scramblingl D is used for scrambling channels and reference signals.

Scramblingld information element

-- ASNLISTART
-- TAG SCRAMBLI NG D- START

Scranmblingld ::= | NTEGER( 0. . 1023)
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-- TAG SCRAMBLI NG D- STOP
-- ASNLISTOP

- SCS-SpecificCarrier

The |E SCSSpecificCarrier provides parameters determining the location and width of the actual carrier or the carrier bandwidth. It is defined specifically for a numerology
(subcarrier spacing (SCS)) and in relation (frequency offset) to Point A.

SCS-SpecificCarrier information element

-- ASNLISTART
-- TAG SCS- SPECI FI CCARRI ER- START
SCS- SpecificCarrier ::= SEQUENCE {
of fset ToCarri er I NTEGER (0. .2199),
subcarri er Spaci ng Subcarri er Spaci ng,
carrierBandwi dth I NTEGER (1. . nmaxNr of Physi cal Resour ceBl ocks),
(r .
txDi rect Current Locati on | NTEGER (0. .4095) OPTI ONAL -- Need S
11
}

-- TAG SCS- SPECI FI CCARRI ER- STOP
-- ASNLISTOP

SCS-SpecificCarrier field descriptions

carrierBandwidth

Width of this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) (see TS 38.211 [16], clause 4.4.2).

offsetToCarrier

Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the
subcarrierSpacing defined for this carrier). The maximum value corresponds to 275*8-1. See TS 38.211 [16], clause 4.4.2.

txDirectCurrentLocation

Indicates the downlink Tx Direct Current location for the carrier. A value in the range 0..3299 indicates the subcarrier index within the carrier. The values in the value range
3301..4095 are reserved and ignored by the UE. If this field is absent for downlink within ServingCellConfigCommon and ServingCellConfigCommonSIB, the UE assumes the
default value of 3300 (i.e. "Outside the carrier”). (see TS 38.211 [16], clause 4.4.2). Network does not configure this field via ServingCellConfig or for uplink carriers.
subcarrierSpacing

Subcarrier spacing of this carrier. It is used to convert the offsetToCarrier into an actual frequency. Only the values 15 kHz, 30 kHz or 60 kHz (FR1), and 60 kHz or 120 kHz
(FR2) are applicable.

- SDAP-Config

The |E SDAP-Config is used to set the configurable SDAP parameters for a data radio bearer. All configured instances of SDAP-Config with the same value of pdu-Session
correspond to the same SDAP entity as specified in TS 37.324 [24].
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SDAP-Config information element

-- ASNLISTART
- - TAG SDAP- CONFI G- START
SDAP- Config ::= SEQUENCE {
pdu- Sessi on PDU- Sessi onl D,
sdap- Header DL ENUMERATED { pr esent, absent},
sdap- Header UL ENUMERATED { pr esent, absent},
def aul t DRB BOOLEAN,
mappedQoS- Fl owsToAdd SEQUENCE (SI ZE (1..maxNrof QFls)) OF QFI OPTI ONAL, -- Need N
mappedQoS- Fl owsToRel ease SEQUENCE (Sl ZE (1..maxNrof QFls)) OF QFl OPTI ONAL, -- Need N
}
Qo= I NTEGER (0. . maxQFl)
PDU- Sessionl D :: = | NTEGER (0. . 255)
-- TAG SDAP- CONFI G- STCP
-- ASNISTOP
SDAP-Config field descriptions
defaultDRB

Indicates whether or not this is the default DRB for this PDU session. Among all configured instances of SDAP-Config with the same value of pdu-Session, this field shall be
set to true in at most one instance of SDAP-Config and to false in all other instances.

mappedQoS-FlowsToAdd

Indicates the list of QFIs of UL QoS flows of the PDU session to be additionally mapped to this DRB. A QFI value can be included at most once in all configured instances of
SDAP-Config with the same value of pdu-Session. For QoS flow remapping, the QFI value of the remapped QoS flow is only included in mappedQoS-FlowsToAdd in sdap-
Config corresponding to the new DRB and not included in mappedQoS-FlowsToRelease in sdap-Config corresponding to the old DRB.

mappedQoS-FlowsToRelease

Indicates the list of QFIs of QoS flows of the PDU session to be released from existing QoS flow to DRB mapping of this DRB.

pdu-Session

Identity of the PDU session whose QoS flows are mapped to the DRB.

sdap-HeaderUL

Indicates whether or not a SDAP header is present for UL data on this DRB. The field cannot be changed after a DRB is established. The network sets this field to present if
the field defaultDRB is set to true.

sdap-HeaderDL

Indicates whether or not a SDAP header is present for DL data on this DRB. The field cannot be changed after a DRB is established.

- SearchSpace

The |E SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one Control ResourceSet. For a scheduled cell in the case of cross
carrier scheduling, except for nrofCandidates, all the optional fields are absent (regardless of their presence conditions).
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SearchSpace information element

-- ASNLISTART
- - TAG SEARCHSPACE- START
Sear chSpace :: = SEQUENCE {
sear chSpacel d Sear chSpacel d,
control ResourceSet | d Cont r ol Resour ceSet | d OPTI ONAL, -- Cond SetupOnly
nmoni tori ngSl ot Peri odi ci t yAndO f set CHO CE {
sl1 NULL,
sl 2 I NTEGER (0. .1),
sl 4 I NTEGER (0. . 3),
sl 5 I NTEGER (0. . 4),
sl 8 I NTEGER (0..7),
sl 10 I NTEGER (0..9),
sl 16 I NTEGER (0. . 15),
sl 20 I NTEGER (0. .19),
sl 40 I NTEGER (0. . 39),
sl 80 I NTEGER (0. .79),
sl 160 I NTEGER (0. .159),
sl 320 I NTEGER (0. .319),
sl 640 I NTEGER (0. .639),
sl 1280 I NTEGER (0. .1279),
sl 2560 I NTEGER (0. . 2559)
} OPTI ONAL, -- Cond Setup
duration I NTEGER (2. . 2559) OPTI ONAL, -- Need R
nmoni t ori ngSynbol sWt hi nSl ot BI T STRING (SI ZE (14)) OPTI ONAL, -- Cond Setup
nr of Candi dat es SEQUENCE {
aggregati onLevel 1 ENUMERATED {nO, nl1, n2, n3, n4, n5, n6, n8},
aggregati onLevel 2 ENUMERATED {nO, nl1, n2, n3, n4, n5, n6, n8},
aggregati onLevel 4 ENUMERATED {n0O, nl1, n2, n3, n4, n5, n6, n8},
aggregati onLevel 8 ENUMERATED {n0O, nl1, n2, n3, n4, n5, n6, n8},
aggregati onLevel 16 ENUVERATED {nO, nl1, n2, n3, n4, n5, n6, n8}
} OPTI ONAL, -- Cond Setup
sear chSpaceType CHO CE {
comon SEQUENCE {
dci - For mat 0- 0- AndFor mat 1- 0 SEQUENCE {
} OPTI ONAL, -- Need R
dci - Format 2-0 SEQUENCE {
nr of Candi dat es- SFI SEQUENCE {
aggregati onLevel 1 ENUMERATED {n1, n2} OPTI ONAL, -- Need R
aggregati onLevel 2 ENUMERATED {n1, n2} OPTI ONAL, -- Need R
aggr egati onLevel 4 ENUMERATED {nl1, n2} OPTI ONAL, -- Need R
aggr egati onLevel 8 ENUMERATED {nl1, n2} OPTI ONAL, -- Need R
aggregati onLevel 16 ENUMERATED {nl1, n2} OPTI ONAL -- Need R
b
} OPTI ONAL, -- Need R
dci - Format 2- 1 SEQUENCE {
} OPTI ONAL, -- Need R

dci - For mat 2- 2 SEQUENCE {
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}

dci - For mat 2- 3
dumy1
dumy?2

}

I
ue- Specific
dci - Format s

}

- - TAG SEARCHSPACE- STOP
-- ASNLISTOP
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OPTI ONAL, -- Need R
SEQUENCE {
ENUMERATED {sl 1, sl 2, sl4, sI5, sI8, sl10, sl 16, sl 20} OPTI ONAL, -- Cond Setup
ENUMERATED {ni, n2},
OPTI ONAL -- Need R

SEQUENCE {
ENUMERATED { f or mat s0- 0- And- 1- 0, for mat sO- 1- And- 1- 1},

OPTI ONAL -- Cond Setup
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SearchSpace field descriptions

common

Configures this search space as common search space (CSS) and DCI formats to monitor.

controlResourceSetld

The CORESET applicable for this SearchSpace. Value 0 identifies the common CORESET#0 configured in MIB and in ServingCellConfigCommon. Values
1..maxNrofControlResourceSets-1 identify CORESETSs configured in System Information or by dedicated signalling. The CORESETSs with non-zero controlResourceSetld are
configured in the same BWP as this SearchSpace.

dummyl, dummy?2

This field is not used in the specification. If received it shall be ignored by the UE.

dci-Format0-0-AndFormat1-0

If configured, the UE monitors the DCI formats 0_0 and 1_0 according to TS 38.213 [13], clause 10.1.

dci-Format2-0

If configured, UE monitors the DCI format 2_0 according to TS 38.213 [13], clause 10.1, 11.1.1.

dci-Format2-1

If configured, UE monitors the DCI format 2_1 according to TS 38.213 [13], clause 10.1, 11.2.

dci-Format2-2

If configured, UE monitors the DCI format 2_2 according to TS 38.213 [13], clause 10.1, 11.3.

dci-Format2-3

If configured, UE monitors the DCI format 2_3 according to TS 38.213 [13], clause 10.1, 11.4

dci-Formats

Indicates whether the UE monitors in this USS for DCI formats 0-0 and 1-0 or for formats 0-1 and 1-1.

duration

Number of consecutive slots that a SearchSpace lasts in every occasion, i.e., upon every period as given in the periodicityAndOffset. If the field is absent, the UE applies the
value 1 slot, except for DCI format 2_0. The UE ignores this field for DCI format 2_0. The maximum valid duration is periodicity-1 (periodicity as given in the
monitoringSlotPeriodicityAndOffset).

monitoringSlotPeriodicityAndOffset

Slots for PDCCH Monitoring configured as periodicity and offset. If the UE is configured to monitor DCI format 2_1, only the values 'sl1’, 'sI2' or 'sl4' are applicable. If the UE is
configured to monitor DCI format 2_0, only the values 'sl1', 'sI2', 'sl4’, 'sI5', 'sI8', 's|10', 'sI16', and 'sI20' are applicable (see TS 38.213 [13], clause 10).
monitoringSymbolsWithinSlot

The first symbol(s) for PDCCH monitoring in the slots configured for PDCCH monitoring (see monitoringSlotPeriodicityAndOffset and duration). The most significant (left) bit
represents the first OFDM in a slot, and the second most significant (left) bit represents the second OFDM symbol in a slot and so on. The bit(s) set to one identify the first
OFDM symbol(s) of the control resource set within a slot. If the cyclic prefix of the BWP is set to extended CP, the last two bits within the bit string shall be ignored by the UE .
For DCI format 2_0, the first one symbol applies if the duration of CORESET (in the IE ControlResourceSet) identified by controlResourceSetld indicates 3 symbols, the first
two symbols apply if the duration of CORESET identified by controlResourceSetld indicates 2 symbols, and the first three symbols apply if the duration of CORESET identified
by controlResourceSetld indicates 1 symbol.

See TS 38.213 [13], clause 10.

nrofCandidates-SFI

The number of PDCCH candidates specifically for format 2-0 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates
with that aggregation level. The network configures only one aggregationLevel and the corresponding number of candidates (see TS 38.213 [13], clause 11.1.1).
nrofCandidates

Number of PDCCH candidates per aggregation level. The number of candidates and aggregation levels configured here applies to all formats unless a particular value is
specified or a format-specific value is provided (see inside searchSpaceType). If configured in the SearchSpace of a cross carrier scheduled cell, this field determines the
number of candidates and aggregation levels to be used on the linked scheduling cell (see TS 38.213 [13], clause 10).
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searchSpaceld

Identity of the search space. SearchSpaceld = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the
SearchSpace IE. The searchSpaceld is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceld in
scheduled cell and scheduling cell are linked to each other. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are
configured in scheduling cell and scheduled cell are both active.

searchSpaceType

Indicates whether this is a common search space (present) or a UE specific search space as well as DCI formats to monitor for.

ue-Specific

Configures this search space as UE specific search space (USS). The UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), and SP-CSI-RNTI
(if configured)

Conditional Presence Explanation
Setup This field is mandatory present upon creation of a new SearchSpace. It is optionally present, Need M, otherwise.
SetupOnly This field is mandatory present upon creation of a new SearchSpace. It is absent, Need M, otherwise.
- SearchSpaceld

The |E SearchSpaceld is used to identify Search Spaces. The ID space is used across the BWPs of a Serving Cell. The search space with the SearchSpaceld = 0 identifies the
search space configured via PBCH (MIB) and in ServingCellConfigCommon (searchSpaceZero). The number of Search Spaces per BWP islimited to 10 including the common
and UE specific Search Spaces.

SearchSpaceld information element

- ASNLSTART
- TAG SEARCHSPACEI D- START

Sear chSpacel d :: = I NTEGER (0. .nmaxNrof Sear chSpaces- 1)

- TAG SEARCHSPACEI D- STOP
- ASNLISTOP

- SearchSpaceZero

The |E SearchSpaceZero is used to configure SearchSpace#0 of the initial BWP (see TS 38.213[13], clause 13).

SearchSpaceZero information element

- ASNLISTART
- TAG SEARCHSPACEZERO- START

Sear chSpaceZero :: = I NTEGER (0. . 15)

- TAG SEARCHSPACEZERO- STOP
- ASNLISTOP
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- SecurityAlgorithmConfig

The |E SecurityAlgorithmConfig is used to configure AS integrity protection algorithm and AS ciphering algorithm for SRBs and DRBs.

-- ASNLISTART

-- TAG SECURI TYALGORI THMCONFI G- START

SecurityAlgorithnConfig ::=
ci pheringAl gorithm
integrityProtAl gorithm

}

IntegrityProtAlgorithm::=

Ci pheringAl gorithm::=

-- TAG SECURI TYALGORI THMCONFI G- STOP

-- ASNISTOP

SecurityAlgorithmConfig information element

SEQUENCE {
Ci pheringAl gorithm

IntegrityProtAl gorithm OPTI ONAL, -- Need R
ENUVERATED {

ni a0, nial, nia2, nia3, spare4, spare3,

spare2, sparel, ...}
ENUVERATED {

nea0, neal, nea2, nea3, spare4, spares3,

spare2, sparel, ...}
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SecurityAlgorithmConfig field descriptions

cipheringAlgorithm

Indicates the ciphering algorithm to be used for SRBs and DRBSs, as specified in TS 33.501 [11]. The algorithms neaO-nea3 are identical to the LTE algorithms eea0-3. The
algorithms configured for all bearers using master key shall be the same, and the algorithms configured for all bearers using secondary key, if any, shall be the same. If UE is
connected to E-UTRA/EPC, this field indicates the ciphering algorithm to be used for RBs configured with NR PDCP, as specified in TS 33.501 [11].

integrityProtAlgorithm

Indicates the integrity protection algorithm to be used for SRBs and DRBSs, as specified in TS 33.501 [11]. The algorithms nia0-nia3 are identical to the E-UTRA algorithms

eia0-3. The algorithms configured for all bearers using master key shall be the same and the algorithms configured for all bearers using secondary key, if any, shall be the

same. The network does not configure nia0 except for unauthenticated emergency sessions for unauthenticated UEs in LSM (limited service mode).

If UE is connected to E-UTRA/EPC, this field indicates the integrity protection algorithm to be used for SRBs configured with NR PDCP, as specified in TS 33.501 [11]. The
network does not configure nia0 for SRB3.

- ServCelllndex

The |E ServCelllndex concerns a short identity, used to identify a serving cell (i.e. the PCell, the PSCell or an SCell). Vaue 0 applies for the PCell, while the SCelllndex that has
previously been assigned applies for SCells.
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ServCellIndex information element

-- ASNLISTART
-- TAG SERVCELLI NDEX- START

ServCel | I ndex :: = I NTEGER (0. .nmaxNrof Servi ngCel | s-1)

-- TAG SERVCELLI NDEX- STOP
-- ASNLISTOP

- ServingCellConfig

The |E ServingCellConfig is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are
mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts). Reconfiguration between a PUCCH and PUCCHIess SCell is only supported
using an SCell release and add.

ServingCellConfig information element

-- ASNLISTART
- - TAG SERVI NGCELLCONFI G START
ServingCel | Config ::= SEQUENCE {
t dd- UL- DL- Confi gur ati onDedi cat ed TDD- UL- DL- Conf i gDedi cat ed OPTI ONAL, -- Cond TDD
initial Downl i nkBWP BWP- Downl i nkDedi cat ed OPTI ONAL, -- Need M
downl i nkBWP- ToRel easeli st SEQUENCE (Sl ZE (1..maxNrof BWPs)) OF BWP-1d OPTI ONAL, -- Need N
downl i nkBWP- ToAddModLi st SEQUENCE (Sl ZE (1..nmaxNrof BWPs)) OF BWP- Downl i nk OPTI ONAL, -- Need N
firstActiveDownl i nkBWP-1d BWP- | d OPTI ONAL, -- Cond SyncAndCel | Add
bwp- I nacti vityTi mer ENUMERATED {ns2, ns3, ns4, ns5, ns6, ns8, nsl0, ns20, ns30,
ms40, ns50, ns60, n880, Nn8100, ns8200, N8300, nB500,
ms750, nmsl1280, ns1920, ne2560, sparell, spare9, spare8,
spare7, spare6, spare5, spare4, spare3, spare2, sparel } OPTI ONAL, --Need R
def aul t Downl i nkBWP- | d BWP- | d OPTI ONAL, -- Need S
upl i nkConfig Upl i nkConfi g OPTI ONAL, -- Need M
suppl erment ar yUpl i nk Upl i nkConfi g OPTI ONAL, -- Need M
pdcch- Servi ngCel | Confi g Set upRel ease { PDCCH- ServingCel | Config } OPTI ONAL, -- Need M
pdsch- Servi ngCel | Config Set upRel ease { PDSCH ServingCel | Config } OPTI ONAL, -- Need M
csi - MeasConfig Set upRel ease { CSl-MeasConfig } OPTI ONAL, -- Need M
sCel | Deacti vati onTi nmer ENUMERATED {ns20, ns40, n880, n8160, n8200, n8240,
ns320, ns400, ns480, n8520, NnE640, NnBE720,
ms840, ns1280, spare2, sparel} OPTI ONAL, -- Cond ServingCel | Wt hout PUCCH
crossCarrier Schedul i ngConfi g CrossCarri er Schedul i ngConfi g OPTI ONAL, -- Need M
tag-1d TAG | d,
dumy ENUMVERATED { enabl ed} OPTI ONAL, -- Need R
pat hl ossRef er enceLi nki ng ENUMERATED {spCel |, sCell} OPTI ONAL, -- Cond SCell Only
servi ngCel | MO MeasObj ect I d OPTI ONAL, -- Cond Meashj ect
[
| t e- CRS- Toat chAr ound Set upRel ease { RateMatchPatternLTE-CRS } OPTI ONAL, -- Need M
rat eivat chPat t er nToAddModLi st SEQUENCE (SI ZE (1..maxNrof Rat eMat chPatterns)) OF RateMatchPattern OPTI ONAL, -- Need N
rat eMat chPatt er nToRel easeli st SEQUENCE (SI ZE (1..maxNrof RateMat chPatterns)) OF RateMatchPatternld OPTI ONAL, -- Need N
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downl i nkChannel BW Per SCS- Li st SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS-SpecificCarrier OPTI ONAL -- Need S
11
Upl i nkConfig ::= SEQUENCE {

initial UplinkBW BWP- Upl i nkDedi cat ed OPTIl ONAL, -- Need M

upl i nkBWP- ToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof BWPs)) OF BWP-1d OPTI ONAL, -- Need N

upl i nkBWP- ToAddModLi st SEQUENCE (SI ZE (1..maxNrof BWPs)) OF BWP- Upli nk OPTI ONAL, -- Need N
firstActiveUpli nkBWP-1d BWP- | d OPTI ONAL, -- Cond SyncAndCel | Add
pusch- Servi ngCel | Config Set upRel ease { PUSCH ServingCel | Config } OPTIl ONAL, -- Need M

carrierSw tching Set upRel ease { SRS-CarrierSw tching } OPTI ONAL, -- Need M

[l

power Boost Pi 2BPSK BOOLEAN OPTIl ONAL, -- Need M

upl i nkChannel BW Per SCS- Li st SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS- SpecificCarrier OPTI ONAL -- Need S

11
}

- - TAG SERVI NGCELLCONFI G- STCP
-- ASNISTOP
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ServingCellConfig field descriptions

bwp-InactivityTimer

The duration in ms after which the UE falls back to the default Bandwidth Part (see TS 38.321 [3], clause 5.15). When the network releases the timer configuration, the UE
stops the timer without switching to the default BWP.

crossCarrierSchedulingConfig

Indicates whether this serving cell is cross-carrier scheduled by another serving cell or whether it cross-carrier schedules another serving cell.

defaultDownlinkBWP-Id

The initial bandwidth part is referred to by BWP-Id = 0. ID of the downlink bandwidth part to be used upon expiry of the BWP inactivity timer. This field is UE specific. When the
field is absent the UE uses the initial BWP as default BWP. (see TS 38.213[13], clause 12 and TS 38.321 [3], clause 5.15).

downlinkBWP-ToAddModList

List of additional downlink bandwidth parts to be added or modified. (see TS 38.213 [13], clause 12).

downlinkBWP-ToReleaseList

List of additional downlink bandwidth parts to be released. (see TS 38.213 [13], clause 12).

downlinkChannelBW-PerSCS-List

A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the
configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-
SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values
defined in TS 38.101-1 [15] and TS 38.101-2 [39].

firstActiveDownlinkBWP-Id

If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration
does not impose a BWP switch.

If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon MAC-activation of an SCell. The initial bandwidth part is referred to by BWP-
Id=0.

Upon PCell change and PSCell addition/change, the network sets the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id to the same value.

initialDownlinkBWP

The dedicated (UE-specific) configuration for the initial downlink bandwidth-part (i.e. DL BWP#0). If any of the optional IEs are configured within this IE, the UE considers the
BWP#0 to be an RRC configured BWP (from UE capability viewpoint). Otherwise, the UE does not consider the BWP#0 as an RRC configured BWP (from UE capability
viewpoint). Network always configures the UE with a value for this field if no other BWPs are configured. NOTE1

Ite-CRS-ToMatchAround

Parameters to determine an LTE CRS pattern that the UE shall rate match around.

pathlossReferenceLinking

Indicates whether UE shall apply as pathloss reference either the downlink of SpCell (PCell for MCG or PSCell for SCG) or of SCell that corresponds with this uplink (see TS
38.213 [13], clause 7).

pdsch-ServingCellConfig

PDSCH related parameters that are not BWP-specific.

rateMatchPatternToAddModList

Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns. Rate match
patterns defined here on cell level apply only to PDSCH of the same numerology. See TS 38.214 [19], clause 5.1.2.2.3.

sCellDeactivationTimer

SCell deactivation timer in TS 38.321 [3]. If the field is absent, the UE applies the value infinity.

servingCellIMO

measObijectld of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this
MeasObjectNR and frequencyInfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same as the absoluteFrequencySSB and if
csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellListMobility includes an entry
corresponding to the serving cell (with cellld equal to physCellld in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in
csi-RS-CellListMobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.
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supplementaryUplink

Network may configure this field only when supplementaryUplinkConfig is configured in ServingCellConfigCommon or supplementaryUplink is configured in
ServingCellConfigCommonSIB.

tag-d

Timing Advance Group ID, as specified in TS 38.321 [3], which this cell belongs to.

uplinkConfig

Network may configure this field only when uplinkConfigCommon is configured in ServingCellConfigCommon or ServingCellConfigCommonSIB. Addition or release of this field
can only be done upon SCell addition or release (respectively).

UplinkConfig field descriptions

carrierSwitching

Includes parameters for configuration of carrier based SRS switching (see TS 38.214 [19], clause 6.2.1.3.

firstActiveUplinkBWP-Id

If configured for an SpCell, this field contains the ID of the UL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration
does not impose a BWP switch.

If configured for an SCell, this field contains the ID of the uplink bandwidth part to be used upon MAC-activation of an SCell. The initial bandwidth part is referred to by
BandiwdthPartld = 0.

initialUplinkBWP

The dedicated (UE-specific) configuration for the initial uplink bandwidth-part (i.e. UL BWP#0). If any of the optional IEs are configured within this IE as part of the |IE
uplinkConfig, the UE considers the BWP#0 to be an RRC configured BWP (from UE capability viewpoint). Otherwise, the UE does not consider the BWP#0 as an RRC
configured BWP (from UE capability viewpoint). Network always configures the UE with a value for this field if no other BWPs are configured. NOTE1

powerBoostPi2BPSK

If this field is set to true, the UE determines the maximum output power for PUCCH/PUSCH transmissions that use pi/2 BPSK modulation according to TS 38.101-1 [15],
clause 6.2.4.

pusch-ServingCellConfig

PUSCH related parameters that are not BWP-specific.

uplinkBWP-ToAddModList

The additional bandwidth parts for uplink to be added or modified. In case of TDD uplink- and downlink BWP with the same bandwidthPartld are considered as a BWP pair and
must have the same center frequency.

uplinkBWP-ToReleaseList

The additional bandwidth parts for uplink to be released.

uplinkChannelBW-PerSCS-List

A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the
configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-
SpecificCarrierList in UplinkConfigCommon / UplinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined
in TS 38.101-1[15] and TS 38.101-2 [39].

NOTE 1: If the dedicated part of initial UL/DL BWP configuration is absent, the initial BWP can be used but with some limitations. For example, changing to another BWP
requires RRCReconfiguration since DCI format 1_0 doesn't support DCI-based switching.
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Conditional Presence

Explanation

MeasObject

This field is mandatory present for the SpCell if the UE has a measConfig, and it is optionally present, Need M, for SCells.

SCellOnly

This field is optionally present, Need R, for SCells. It is absent otherwise.

ServingCellWithoutPUCCH

This field is optionally present, Need S, for SCells except PUCCH ScCells. It is absent otherwise.

SyncAndCellAdd

This field is mandatory present for a SpCell upon reconfiguration with reconfigurationWithSync and upon
RRCSetup/RRCResume.

The field is optionally present for a SpCell, Need N, upon reconfiguration without reconfigurationWithSync.
The field is mandatory present for an SCell upon addition, and absent for SCell in other cases, Need M.

TDD

This field is optionally present, Need R, for TDD cells. It is absent otherwise.

- ServingCellConfigCommon

The |E ServingCell ConfigCommon is used to configure cell specific parameters of a UE's serving cell. The | E contains parameters which a UE would typically acquire from
SSB, MIB or SIBs when accessing the cell from IDLE. With this |E, the network provides this information in dedicated signalling when configuring a UE with a SCells or with
an additional cell group (SCG). It also providesit for SpCells (MCG and SCG) upon reconfiguration with sync.

ServingCellConfigCommon information element

-- ASNLISTART

- - TAG SERVI NGCELL CONFI GCOMVON- START

Servi ngCel | Confi gCommon :: = SEQUENCE {
physCel I I d PhysCel | I d OPTI ONAL, -- Cond HOAndSer vCel | Add,
downl i nkConf i gConmmon Downl i nkConf i gConmon OPTI ONAL, -- Cond HOAndServCel | Add
upl i nkConf i gConmmon Upl i nkConf i gConmon OPTI ONAL, -- Need M
suppl emrent aryUpl i nkConfi g Upl i nkConf i gCommon OPTI ONAL, -- Need S
n- Ti m ngAdvanceO f set ENUMERATED { nO, n25600, n39936 } OPTI ONAL, -- Need S
ssh- Posi ti onsl nBur st CHO CE {

short Bi t map
medi unBi t map
| ongBi t map

ssh- peri odi ci t yServi ngCel |

dnr s- TypeA- Posi tion

| t e- CRS- ToMat chAr ound

rat eMat chPat t er nToAddModLi st
rat eMat chPat t er nToRel easeli st
ssbSubcarri er Spaci ng

t dd- UL- DL- Confi gur ati onConmon
ss- PBCH Bl ockPower

- - TAG SERVI NGCELLCONFI GCOWON- STOP
-- ASNLISTCP

BI T STRING (SIZE (4)),
BI T STRING (SIZE (8)),
BI T STRING (SI ZE (64))

OPTI ONAL, -- Cond AbsFreqSSB
ENUMERATED { ns5, ns10, ns20, ns40, ns80, nsl60, spare2, sparel } OPTI ONAL, -- Need S
ENUVERATED {pos2, pos3},
Set upRel ease { RateMatchPatternLTE-CRS } OPTI ONAL, -- Need M
SEQUENCE (Sl ZE (1..maxNrof Rat eMatchPatterns)) OF RateMatchPattern OPTI ONAL, -- Need N
SEQUENCE (Sl ZE (1..maxNrof RateMatchPatterns)) OF RateMatchPatternld OPTIONAL, -- Need N
Subcarri er Spaci ng OPTI ONAL, -- Cond HOAndServCel | WthSSB
TDD- UL- DL- Conf i gConmon OPTI ONAL, -- Cond TDD

I NTEGER (- 60. . 50),
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ServingCellConfigCommon field descriptions

dmrs-TypeA-Position

Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.1) and uplink (TS 38.211 [16], clause 6.4.1.1.3).

downlinkConfigCommon

The common downlink configuration of the serving cell, including the frequency information configuration and the initial downlink BWP common configuration. The parameters
provided herein should match the parameters configured by MIB and SIB1 (if provided) of the serving cell, with the exception of controlResourceSetZero and searchSpaceZero
which can be configured in ServingCellConfigCommon even if MIB indicates that they are absent.

longBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1.

Ite-CRS-ToMatchAround

Parameters to determine an LTE CRS pattern that the UE shall rate match around.

mediumBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.

n-TimingAdvanceOffset

The N_TA-Offset to be applied for all uplink transmissions on this serving cell. If the field is absent, the UE applies the value defined for the duplex mode and frequency range
of this serving cell. See TS 38.133 [14], table 7.1.2-2.

rateMatchPatternToAddModList

Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns. Rate match
patterns defined here on cell level apply only to PDSCH of the same numerology (see TS 38.214 [19], clause 5.1.4,1).

shortBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1.

ss-PBCH-BlockPower

Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, see TS 38.213 [13], clause 7.
ssb-periodicityServingCell

The SSB periodicity in ms for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see TS 38.213 [13], clause 4.1)

ssb-PositionsinBurst

Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [13], clause 4.1. The first/ leftmost bit
corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH
block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. The network configures the same pattern in this field as in the
corresponding field in ServingCellConfigCommonSIB.

ssbSubcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

supplementaryUplinkConfig

The network configures this field only if uplinkConfigCommon is configured. If this field is absent, the UE shall release the supplementaryUplinkConfig and the
supplementaryUplink configured in ServingCellConfig of this serving cell, if configured.

tdd-UL-DL-ConfigurationCommon

A cell-specific TDD UL/DL configuration, see TS 38.213 [13], clause 11.1.
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Conditional Presence

Explanation

AbsFreqSSB

The field is absent when absoluteFrequencySSB in frequencylinfoDL is absent, otherwise the field is mandatory present.

HOANdServCellAdd

absent.

This field is mandatory present upon SpCell change and upon serving cell (PSCell/SCell) addition. Otherwise, the field is

HOANdServCellWithSSB

the field is absent.

This field is mandatory present upon SpCell change and upon serving cell (SCell with SSB or PSCell) addition. Otherwise,

TDD

The field is optionally present, Need R, for TDD cells; otherwise it is absent.

- ServingCellConfigCommonSIB

The |E ServingCell ConfigCommonSI B is used to configure cell specific parameters of a UE's serving cell in SIB1.

-- ASNLSTART

- - TAG SERVI NGCELLCONFI GCOMMONSI B- START

ServingCellConfigCommonSIB information element

Servi ngCel | Confi gCommonSIB :: = SEQUENCE {

downl i nkConf i gConmmon

upl i nkConf i gCommmon

suppl emrent ar yUpl i nk

n- Ti m ngAdvanceO f set

ssh- Posi ti onsl nBur st
i nOneG oup
groupPresence

b

ssh- Peri odi ci t yServi ngCel |

t dd- UL- DL- Confi gur ati onConmmon
ss- PBCH- Bl ockPower

}

- - TAG SERVI NGCELL CONFI GCOMMONSI B- STOP
-- ASNISTOP

Downl i nkConf i gConmonSI B,
Upl i nkConf i gConmonSI B OPTIl ONAL,
Upl i nkConf i gCormonSI B OPTI ONAL,
ENUMERATED { nO, n25600, n39936 } OPTI ONAL,
SEQUENCE {

BIT STRING (SI ZE (8)),

BIT STRING (SI ZE (8)) OPTI ONAL

ENUMERATED {ns5, ns10, ns20, ns40, n880, ns8160},

TDD- UL- DL- Conf i gConmon CPTI ONAL,
I NTEGER ( - 60. . 50),
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ServingCellConfigCommonSIB field descriptions

groupPresence

This field is present when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1. The first/leftmost bit corresponds to the
SS/PBCH index 0-7, the second bit corresponds to SS/PBCH block 8-15, and so on. Value 0 in the bitmap indicates that the SSBs according to inOneGroup are absent. Value
1 indicates that the SS/PBCH blocks are transmitted in accordance with inOneGroup.

inOneGroup

When maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1, only the 4 leftmost bits are valid; the UE ignores the 4
rightmost bits. When maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1, all 8 bits are valid. The first/ leftmost bit
corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. When maximum number of SS/PBCH blocks per half frame equals
to 64 as defined in TS 38.213 [13], clause 4.1, all 8 bit are valid; The first/ leftmost bit corresponds to the first SS/PBCH block index in the group (i.e., to SSB index 0, 8, and so
on); the second bit corresponds to the second SS/PBCH block index in the group (i.e., to SSB index 1, 9, and so on), and so on. Value 0 in the bitmap indicates that the
corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.

n-TimingAdvanceOffset

The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies the value defined for the duplex mode and frequency range of this
serving cell. See TS 38.133 [14], table 7.1.2-2.

ssbh-PositionsinBurst

Time domain positions of the transmitted SS-blocks in an SS-burst as defined in TS 38.213 [13], clause 4.1.

ss-PBCH-BlockPower

Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, see TS 38.213 [13], clause 7.

Conditional Presence Explanation
FR2-Only This field is mandatory present for an FR2 carrier frequency. It is absent otherwise and UE releases any configured value.
TDD The field is optionally present, Need R, for TDD cells; otherwise it is absent.

- Shortl-RNTI-Value

The |E Shortl-RNTI-Valueis used to identify the suspended UE context of a UE in RRC_INACTIVE using fewer bits compared to I-RNTI-Value.

Shortl-RNTI-Value information element

- ASNLISTART
- TAG SHORTI - RNTI - VALUE- START

Short!-RNTI-Value :: = BI T STRI NG (Sl ZE(24))

- TAG SHORTI - RNTI - VALUE- STOP
- ASN1STOP

- ShortMAC-I

The |E ShortMAC-I is used to identify and verify the UE at RRC connection re-establishment. The 16 least significant bits of the MAC-I calculated using the AS security
configuration of the source PCell, as specified in 5.3.7.4.
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ShortMAC-I information element

-- ASNLISTART
-- TAG SHORTMAC- | - START

Short MAG-1 ::= BI T STRING (Sl ZE (16))

-- TAG SHORTMAC- | - STOP
-- ASNLISTOP

— SINR-Range

The |E SINR-Range specifies the value range used in SINR measurements and thresholds. For measurements, integer value for SINR measurementsis according to Table
10.1.16.1-1in TS 38.133 [14]. For thresholds, the actual valueis (IE value—46) / 2 dB.

SINR-Range information element

-- ASNLISTART
-- TAG S| NR- RANGE- START

SI NR-Range :: = I NTEGER( 0. . 127)

-- TAG S| NR- RANGE- STOP
-- ASNLISTOP

— SI-Schedulinginfo

The |E S-Schedulinglnfo contains information needed for acquisition of SI messages.

SI-SchedulingInfo information element

-- ASNLISTART
-- TAG-SI - SCHEDULI NG NFO- START
Sl - Schedul inglnfo ::= SEQUENCE {
schedul i ngl nf oLi st SEQUENCE (Sl ZE (1..maxSl - Message)) OF Schedul i ngl nf o,
si - WndowLengt h ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},
si - Request Confi g Sl - Request Confi g OPTI ONAL, -- Cond MSG 1
si - Request Conf i gSUL Sl - Request Confi g OPTI ONAL, -- Cond SUL- MSG 1
syst em nf ormati onAreal D BI T STRING (Sl ZE (24)) OPTI ONAL, -- Need R
}
Schedulinglnfo ::= SEQUENCE {
si - Broadcast St at us ENUMERATED { br oadcasti ng, not Broadcasti ng},
si-Periodicity ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
si b- Mappi ngl nfo S| B- Mappi ng
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}
SI B-Mapping ::= SEQUENCE (SI ZE (1..nmaxSIB)) OF SIB-Typelnfo
SI B-Typelnfo :: = SEQUENCE {
type ENUMERATED {si bType2, si bType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,
spare8, spare7, spare6, spareb, spared, spare3, spare2, sparel,... },
val ueTag I NTEGER (0. . 31) OPTI ONAL, -- Cond SIB-TYPE
ar eaScope ENUMERATED {t r ue} OPTIONAL -- Need S
}
-- Configuration for Msgl based SI Request
Sl - Request Config:: = SEQUENCE {
rach- Cccasi onsSl SEQUENCE {
rach- Confi gSl RACH- Confi gGeneri c,
ssb- per RACH Cccasi on ENUVERATED {oneEi ght h, oneFourth, oneHal f, one, two, four, eight, sixteen}
} OPTI ONAL, -- Need R
si - Request Peri od ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen} OPTI ONAL, -- Need R
si - Request Resour ces SEQUENCE (SI ZE (1..maxSI - Message)) OF Sl-Request Resources
}
Sl - Request Resources :: = SEQUENCE {
ra- Preanbl eSt art | ndex I NTECER (0. .63),
ra- Associ ati onPeri odl ndex I NTEGER (0. . 15) OPTI ONAL, -- Need R
ra- ssb- Gccasi onMaskl ndex I NTEGER (0. . 15) OPTI ONAL -- Need R
}
-- TAG Sl - SCHEDULI NG NFO- STOP
-- ASNLSTCOP
Schedulinginfo field descriptions
areaScope

Indicates that a SIB is area specific. If the field is absent, the SIB is cell specific.

si-BroadcastStatus
Indicates if the SI message is being broadcasted or not. Change of si-BroadcastStatus should not result in system information change notifications in Short Message
transmitted with P-RNTI over DCI (see clause 6.5). The value of the indication is valid until the end of the BCCH modification period when set to broadcasting.

si-Periodicity
Periodicity of the SI-message in radio frames. Value rf8 corresponds to 8 radio frames, value rf16 corresponds to 16 radio frames, and so on.
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Sl-RequestConfig field descriptions

rach-OccasionsSI

Configuration of dedicated RACH Occassions for Sl. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink
BWP.

si-RequestPeriod

Periodicity of the SI-Request configuration in number of association periods.

si-RequestResources

If there is only one entry in the list, the configuration is used for all S| messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 15t entry in the list
corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2" entry in the list corresponds to the second SI message in
schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change
notification.

Sl-RequestResources field descriptions

ra-AssociationPeriodIndex

Index of the association period in the si-RequestPeriod in which the UE can send the Sl request for SI message(s) corresponding to this SI-RequestResources, using the
preambles indicated by ra-PreambleStartindex and rach occasions indicated by ra-ssh-OccasionMaskindex.

ra-PreambleStartindex

If N SSBs are associated with a RACH occasion, where N > = 1, for the i-th SSB (i=0, ..., N-1) the preamble with preamble index = ra-PreambleStartindex + i is used for Sl
request; For N < 1, the preamble with preamble index = ra-PreambleStartindex is used for Sl request.

SI-SchedulingInfo field descriptions

si-RequestConfig

Configuration of Msgl resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting.

si-RequestConfigSUL

Configuration of Msg1 resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting.

si-WindowLength

The length of the Sl scheduling window. Value s5 corresponds to 5 slots, value s10 corresponds to 10 slots and so on. The network always configures si-WindowLength to be
shorter than or equal to the si-Periodicity.

systeminformationArealD

Indicates the system information area that the cell belongs to, if any. Any SIB with areaScope within the Sl is considered to belong to this systemInformationArealD. The
systemInformationArealD is unique within a PLMN.

Conditional presence Explanation
MSG-1 The field is optionally present, Need R, if si-BroadcastStatus is set to notBroadcasting for any SI-message included in Schedulinglnfo. It is absent
otherwise.
SIB-TYPE The field is mandatory present if the SIB type is different from SIB6, SIB7 or SIB8. For SIB6, SIB7 and SIB8 it is absent.
SUL-MSG-1 The field is optionally present, Need R, if supplementaryUplink is configured in ServingCellConfigCommonSIB and if si-BroadcastStatus is set to
notBroadcasting for any Sl-message included in Schedulinglnfo. It is absent otherwise.
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- SK-Counter

The |E SK-Counter isa counter used upon initial configuration of SN security for NR-DC and NE-DC, as well as upon refresh of S-Kgng or S-Keng based on the current or
newly derived Kgng during RRC Resume or RRC Reconfiguration, as defined in TS 33.501 [11].

-- ASNLISTART
-- TAG SKCOUNTER- START

SK-Counter ::= |NTEGER (O0..65535)

-- TAG SKCOUNTER- STOP
-- ASNLISTOP

- SlotFormatCombinationsPerCell

The |E SotFormatCombinationsPerCell is used to configure the SlotFormatCombinations applicable for one serving cell (see TS 38.213 [13], clause 11.1.1).

SlotFormatCombinationsPerCell information element

-- ASNLISTART
-- TAG SLOTFORVATCOMVBI NATI ONSPERCELL- START
Sl ot For mat Conbi nati onsPerCel |l ::=  SEQUENCE {
servingCellld ServCel | | ndex,
subcarri er Spaci ng Subcarri er Spaci ng,
subcarri er Spaci ng2 Subcarri er Spaci ng OPTI ONAL, -- Need R
sl ot For mat Conbi nati ons SEQUENCE ( SI ZE (1.. maxNr of Sl ot For mat Conbi nati onsPer Set)) OF Sl ot For mat Conbi nati on
OPTI ONAL, -- Need M
posi ti onl nDCl | NTEGER( 0. . maxSFI - DCl - Payl oadSi ze- 1) OPTI ONAL, -- Need M
}
Sl ot For mat Conbi nation ::= SEQUENCE {
sl ot For mat Conbi nati onl d Sl ot For mat Conbi nati onl d,
sl ot Format s SEQUENCE (Sl ZE (1.. maxNrof Sl ot For mat sPer Conbi nati on)) OF | NTEGER (0. . 255)
}
Sl ot For mat Conbi nationld :: = I NTEGER (0. . maxNr of Sl ot For mat Conbi nat i onsPer Set - 1)

-- TAG SLOTFORVATCOMBI NATI ONSPERCELL- STOP
-- ASNISTOP
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SlotFormatCombination field descriptions

slotFormatCombinationlid

This ID is used in the DCI payload to dynamically select this SlotFormatCombination, see TS 38.213 [13], clause 11.1.1.
slotFormats

Slot formats that occur in consecutive slots in time domain order as listed here (see TS 38.213 [13], clause 11.1.1).

SlotFormatCombinationsPerCell field descriptions

positioninDCI

The (starting) position (bit) of the slotFormatCombinationld (SFI-Index) for this serving cell (servingCellld) within the DCI payload (see TS 38.213 [13], clause 11.1.1).
servingCellld

The ID of the serving cell for which the slotFormatCombinations are applicable.

slotFormatCombinations

A list with SlotFormatCombinations. Each SlotFormatCombination comprises of one or more SlotFormats (see TS 38.211 [16], clause 4.3.2). The total number of slotFormats in
the slotFormatCombinations list does not exceed 512.

subcarrierSpacing2

Reference subcarrier spacing for a Slot Format Combination on an FDD or SUL cell (see TS 38.213 [13], clause 11.1.1). For FDD, subcarrierSpacing (SFI-scs) is the reference
SCS for DL BWP and subcarrierSpacing2 (SFl-scs2) is the reference SCS for UL BWP. For SUL, subcarrierSpacing (SFI-scs) is the reference SCS for non-SUL carrier and
subcarrierSpacing2 (SFl-scs2) is the reference SCS for SUL carrier. The network configures a value that is smaller than or equal to any SCS of configured BWPs of the serving
cell that the command applies to. And the network configures a value that is smaller than or equal to the SCS of the serving cell which the UE monitors for SFI indications.
subcarrierSpacing

Reference subcarrier spacing for this Slot Format Combination. The network configures a value that is smaller than or equal to any SCS of configured BWPs of the serving cell
that the command applies to. And the network configures a value that is smaller than or equal to the SCS of the serving cell which the UE monitors for SFI indications (see TS
38.213 [13], clause 11.1.1).

- SlotFormatindicator

The |E SotFormatindicator is used to configure monitoring a Group-Common-PDCCH for Slot-Format-Indicators (SFI).

SlotFormatindicator information element

-- ASNLISTART
-- TAG SLOTFORNATI NDI CATOR- START
Sl ot Format | ndi cator ::= SEQUENCE {
sfi - RNTI RNTI - Val ue,
dci - Payl oadSi ze I NTEGER (1..naxSFl - DCl - Payl oadSi ze) ,
sl ot For mat ConbToAddModLi st SEQUENCE ( SI ZE( 1. . nmaxNr of Aggr egat edCel | sPer Cel | G oup)) OF Sl ot For mat Conbi nat i onsPer Cel |
OPTI ONAL, -- Need N
sl ot For mat ConbToRel easeLi st SEQUENCE (Sl ZE(1.. maxNr of Aggr egat edCel | sPer Cel | G oup)) OF ServCel | | ndex OPTI ONAL, -- Need N
}
-- TAG SLOTFORVATI NDI CATOR- STOP
-- ASNLISTOP
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SlotFormatindicator field descriptions

dci-PayloadSize

Total length of the DCI payload scrambled with SFI-RNTI (see TS 38.213 [13], clause 11.1.1).
sfi-RNTI

RNTI used for SFI on the given cell (see TS 38.213 [13], clause 11.1.1).
slotFormatCombToAddModList

A list of SlotFormatCombinations for the UE's serving cells (see TS 38.213 [13], clause 11.1.1).

- S-NSSAI

The |[E SNSSAI (Sngle Network Sice Selection Assistance Information) identifies a Network Slice end to end and comprises a dlice/service type and a dice differentiator, see
TS23.003[21].

S-NSSAIl information element

- ASNLSTART
- TAG S- NSSAI - START
S NSSAl = CHOl CE{
sst BI T STRING (Sl ZE (8)),
sst-SD BI T STRING (SI ZE (32))

- TAG S- NSSAl - STOP
- ASNLISTOP

S-NSSAI field descriptions

sst

Indicates the S-NSSAI consisting of Slice/Service Type, see TS 23.003 [21].

sst-SD

Indicates the S-NSSAI consisting of Slice/Service Type and Slice Differentiator, see TS 23.003 [21].

- SpeedStateScaleFactors

The |E SpeedStateScal eFactors concerns factors, to be applied when the UE isin medium or high speed state, used for scaling a mobility control related parameter.

SpeedStateScaleFactors information element

- ASNLSTART
- TAG SPEEDSTATESCALEFACTORS- START
SpeedSt at eScal eFactors :: = SEQUENCE {
sf- Medi um ENUMERATED { oDot 25, oDot 5, oDot 75, | Dot 0},
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sf-Hi gh ENUVERATED { oDot 25, oDot5, oDot 75, | Dot 0}
}
- - TAG SPEEDSTATESCALEFACTORS- STOP
-- ASNISTOP
SpeedStateScaleFactors field descriptions
sf-High

The concerned mobility control related parameter is multiplied with this factor if the UE is in High Mobility state as defined in TS 38.304 [20]. Value oDot25 corresponds to 0.25,
value oDot5 corresponds to 0.5, oDot75 corresponds to 0.75 and so on.

sf-Medium

The concerned mobility control related parameter is multiplied with this factor if the UE is in Medium Mobility state as defined in TS 38.304 [20]. Value oDot25 corresponds to
0.25, value oDot5 corresponds to 0.5, value oDot75 corresponds to 0.75, and so on.

- SPS-Config

The |IE SPS-Config is used to configure downlink semi-persistent transmission. Downlink SPS may be configured on the SpCell as well as on SCells. The network ensures SPS
Config is configured for at most one cell in acell group.

SPS-Config information element

-- ASNLISTART
-- TAG SPS- CONFI G START
SPS-Config :: = SEQUENCE {
periodicity ENUVERATED {ns10, nms20, ms32, nms40, nms64, nms80, nsl28, nsl160, ns320, ns640,
spare6, spareb, spared, spare3, spare2, sparel},
nr of HARQ Pr ocesses I NTEGER (1..8),
n1PUCCH AN PUCCH- Resour cel d OPTI ONAL, -- Need M
ncts- Tabl e ENUMERATED { qant4LowSE} OPTIl ONAL, -- Need S
}

-- TAG SPS- CONFI G- STOP
-- ASNLISTOP
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SPS-Config field descriptions

mcs-Table

Indicates the MCS table the UE shall use for DL SPS (see TS 38.214 [19],clause 5.1.3.1. If present, the UE shall use the MCS table of low-SE 64QAM table indicated in Table
5.1.3.1-3 of TS 38.214 [19]. If this field is absent and field mcs-table in PDSCH-Config is set to 'gam256' and the activating DCI is of format 1_1, the UE applies the 256QAM
table indicated in Table 5.1.3.1-2 of TS 38.214 [19]. Otherwise, the UE applies the non-low-SE 64QAM table indicated in Table 5.1.3.1-1 of TS 38.214 [19].

n1PUCCH-AN

HARQ resource for PUCCH for DL SPS. The network configures the resource either as format0 or formatl. The actual PUCCH-Resource is configured in PUCCH-Config and
referred to by its ID. See TS 38.213 [13], clause 9.2.3.

nrofHARQ-Processes

Number of configured HARQ processes for SPS DL (see TS 38.321 [3], clause 5.8.1).

periodicity

Periodicity for DL SPS (see TS 38.214 [19] and TS 38.321 [3], clause 5.8.1).

- SRB-Identity
The |E SRB-Identity is used to identify a Signalling Radio Bearer (SRB) used by a UE.

SRB-Identity information element

-- ASNLSTART
-- TAG SRB- | DENTI TY- START

SRB-ldentity ::= I NTEGER (1..3)

-- TAG SRB- | DENTI TY- STOP
-- ASNLISTOP

- SRS-CarrierSwitching
The |E SRS-CarrierSwitching is used to configure for SRS carrier switching when PUSCH is not configured and independent SRS power control from that of PUSCH.

SRS-CarrierSwitching information element

- - ASNLISTART
-- TAG SRS- CARRI ERSW TCHI NG- START
SRS-CarrierSwitching :: = SEQUENCE {
srs-Sw t chFronBervCel | | ndex I NTEGER (0. .31) OPTI ONAL, -- Need M
srs-Swi tchFronCarrier ENUVERATED {sUL, nUL},
srs- TPC- PDCCH G oup CHO CE {
typeA SEQUENCE (Sl ZE (1..32)) OF SRS- TPC- PDCCH Confi g,
typeB SRS- TPC- PDCCH- Confi g
} OPTIl ONAL, -- Need M
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nmoni toringCel ls SEQUENCE (Sl ZE (1.. maxNrof Servi ngCel |l s)) OF ServCel | | ndex OPTI ONAL, -- Need M
}
SRS- TPC- PDCCH- Config :: = SEQUENCE {

srs- CC- Set | ndexl i st SEQUENCE (Sl ZE(1..4)) OF SRS-CC- Set | ndex OPTI ONAL -- Need M
}
SRS- CC- Set | ndex :: = SEQUENCE {

cc- Set | ndex I NTEGER (0. . 3) OPTI ONAL, -- Need M

cc- I ndexl nOneCC- Set I NTEGER (0..7) OPTI ONAL -- Need M
}

-- TAG SRS- CARRI ERSW TCHI NG- STOP
-- ASNLISTOP

SRS-CC-SetIndex field descriptions

cc-IndexInOneCC-Set

Indicates the CC index in one CC set for Type A (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network always includes this field when the srs-TPC-PDCCH-
Group is set to typeA.

cc-Setindex

Indicates the CC set index for Type A associated (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network always includes this field when the srs-TPC-PDCCH-
Group is set to typeA. The network does not configure this field to 3 in this release of specification.

SRS-CarrierSwitching field descriptions

monitoringCells

A set of serving cells for monitoring PDCCH conveying SRS DCI format with CRC scrambled by TPC-SRS-RNTI (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.3).
srs-SwitchFromServCellindex

Indicates the serving cell whose UL transmission may be interrupted during SRS transmission on a PUSCH-less SCell. During SRS transmission on a PUSCH-less SCell, the
UE may temporarily suspend the UL transmission on a serving cell with PUSCH in the same CG to allow the PUSCH-less SCell to transmit SRS. (see TS 38.214 [19], clause
6.2.1.3).

srs-TPC-PDCCH-Group

Network configures the UE with either typeA-SRS-TPC-PDCCH-Group or typeB-SRS-TPC-PDCCH-Group, if any.

typeA

Type A trigger configuration for SRS transmission on a PUSCH-less SCell (see TS 38.213 [13], clause 11.4). In this release, the network configures at most one entry (the first
entry) of typeA, and the first entry corresponds to the serving cell in which the SRS-CarrierSwitching field is configured. SRS carrier switching to SUL carrier is not supported in
this version of the specification.

typeB

Type B trigger configuration for SRS transmission on a PUSCH-less SCell (see TS 38.213 [13], clause 11.4).

SRS-TPC-PDCCH-Config field descriptions

srs-CC-SetIindexlist
A list of pairs of [cc-SetIndex; cc-IndexInOneCC-Set] (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network does not configure this field for typeB.
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- SRS-Config

The lE SRS-Config is used to configure sounding reference signal transmissions. The configuration defines alist of SRS-Resources and alist of SRS-ResourceSets. Each
resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).

SRS-Config information element

-- ASNLSTART
-- TAG SRS- CONFI G START
SRS-Config ::= SEQUENCE {
srs- Resour ceSet ToRel easeli st SEQUENCE ( SI ZE( 1. . maxNr of SRS- Resour ceSets)) OF SRS-ResourceSet|d OPTI ONAL, -- Need N
srs- Resour ceSet ToAddModLi st SEQUENCE (Sl ZE(1.. maxNr of SRS- Resour ceSets)) OF SRS- Resour ceSet OPTI ONAL, -- Need N
srs- Resour ceToRel easeli st SEQUENCE (Sl ZE(1.. maxNr of SRS- Resources)) OF SRS- Resourceld OPTI ONAL, -- Need N
srs- Resour ceToAddModLi st SEQUENCE ( SI ZE( 1. . maxNr of SRS- Resources)) OF SRS- Resource OPTI ONAL, -- Need N
t pc- Accunul ati on ENUVERATED { di sabl ed} OPTI ONAL, -- Need S
}
SRS- ResourceSet ::= SEQUENCE {
srs- ResourceSet | d SRS- Resour ceSet | d,
srs- Resour cel dLi st SEQUENCE ('Sl ZE(1.. maxNr of SRS- Resour cesPer Set)) OF SRS- Resourcel d OPTI ONAL, -- Cond Setup
resour ceType CHO CE {
aperiodi c SEQUENCE {
aperi odi cSRS- Resour ceTri gger I NTEGER (1..naxNrof SRS-Tri gger St at es-1),
csi -RS NZP- CSI - RS- Resour cel d OPTI ONAL, -- Cond NonCodebook
sl ot O f set I NTEGER (1..32) OPTI ONAL, -- Need S
A . . .
aperi odi cSRS- Resour ceTri gger Li st SEQUENCE (S| ZE(1.. maxNr of SRS- Tri gger St at es- 2))
OF I NTEGER (1..maxNrof SRS-TriggerStates-1) OPTIONAL -- Need M
11
b
sem - persi stent SEQUENCE {
associ at edCSl - RS NZP- CSI - RS- Resour cel d OPTI ONAL, -- Cond NonCodebook
oo
periodic SEQUENCE {
associ at edCSl| - RS NZP- CSI - RS- Resour cel d OPTI ONAL, -- Cond NonCodebook
) }
u’sage ENUMERATED { beanmVanagenent, codebook, nonCodebook, antennaSwitchi ng},
al pha Al pha OPTI ONAL, -- Need S
p0 I NTEGER (-202..24) OPTI ONAL, -- Cond Setup
pat hl ossRef er enceRS CHO CE {
ssb- 1 ndex SSB- | ndex,
csi - RS- 1 ndex NZP- CSI - RS- Resour cel d
OPTI ONAL, -- Need M
srs- Power Cont r ol Adj ust nent St at es ENUVERATED { saneAsFci 2, separat eC osedLoop} OPTI ONAL, -- Need S
}
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SRS- ResourceSetld ::=

SRS- Resource :: =
srs- Resourcel d
nrof SRS- Ports
ptrs-Portl ndex
transm ssi onConb
n2
conbCF f set-n2
cyclicShift-n2
I
n4
conbCrf f set - n4
cyclicShift-n4d

}
) |
resour ceMappi ng
start Position
nr of Synbol s
repetitionFactor
H
freqDomai nPosi ti on
freqDomai nShi f t

f r eqHoppi ng
c- SRS
b- SRS
b- hop
b

gr oupOr SequenceHoppi ng
resourceType
aperiodic

b,
sem - persi st ent
periodi ci t yAndOf f set - sp

b,
periodic
periodi ci tyAndOf f set-p
}
I
sequencel d

spati al Rel ati onl nfo

}

SRS- Spatial Rel ationlnfo :: =
servingCel | I d
ref erenceSi gnal
ssb- | ndex
csi - RS- | ndex
srs
resourcel d

373

I NTEGER (0. . maxNr of SRS- Resour ceSet s- 1)

SEQUENCE {
SRS- Resour cel d,
ENUMERATED {port1, ports2, ports4},
ENUVERATED {n0, nl1 }
CHO CE {
SEQUENCE {
I NTEGER (0..1),
I NTEGER (0..7)

SEQUENCE {
I NTEGER (0. . 3),
I NTEGER (0. .11)

SEQUENCE {
I NTEGER (0. . 5),
ENUMERATED {n1, n2, n4},
ENUMERATED {n1, n2, n4}

I NTEGER (0. . 67),

| NTEGER (0. . 268),

SEQUENCE {
I NTEGER (0. . 63),
I NTEGER (0. . 3),
I NTEGER (0. . 3)

ENUMERATED { neit her, groupHoppi ng, sequenceHopping },
CHO CE {
SEQUENCE {

SEQUENCE {
SRS- Peri odi ci t yAndOr f set

SEQUENCE {
SRS- Peri odi ci t yAndOr f set

I NTEGER (0. .1023),

SRS- Spati al Rel ati onl nfo OPTIl ONAL,

SEQUENCE {

ServCel | | ndex
CHO CE {
SSB- | ndex,
NZP- CSI - RS- Resour cel d,
SEQUENCE {
SRS- Resour cel d,

OPTI ONAL,

ETSI
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upl i nkBWP

}

SRS- Resourceld ::=

SRS- Peri odi ci t yAndOF f set
sl 1
sl 2
sl 4
sl 5
sl 8
sl 10
sl 16
sl 20
sl 32
sl 40
sl 64
sl 80
sl 160
sl 320
sl 640
sl 1280
sl 2560

}

-- TAG SRS- CONFI G- STCP
-- ASNISTOP

BWP- 1 d

374

I NTEGER (0. . nmaxNr of SRS- Resour ces- 1)

CHOI CE {
NULL,

| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .
| NTEGER( 0. .

ETSI TS 138 331 V15.13.0 (2021-04)

SRS-Config field descriptions

tpc-Accumulation

If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate
closed loop is configured for SRS) (see TS 38.213 [13], clause 7.3).
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SRS-Resource field descriptions

cyclicShift-n2

Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

cyclicShift-n4

Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

freqHopping

Includes parameters capturing SRS frequency hopping (see TS 38.214 [19], clause 6.2.1).

groupOrSequenceHopping

Parameter(s) for configuring group or sequence hopping (see TS 38.211 [16], clause 6.4.1.4.2).

periodicityAndOffset-p

Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sI2 corresponds to a periodicity of 2
slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1).
periodicityAndOffset-sp

Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2
slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1).
ptrs-Portindex

The PTRS port index for this SRS resource for non-codebook based UL MIMO. This is only applicable when the corresponding PTRS-UplinkConfig is set to CP-OFDM. The
ptrs-Portindex configured here must be smaller than the maxNrofPorts configured in the PTRS-UplinkConfig (see TS 38.214 [19], clause 6.2.3.1).

resourceMapping

OFDM symbol location of the SRS resource within a slot including nrofSymbols (number of OFDM symbols), startPosition (value O refers to the last symbol, value 1 refers to
the second last symbol, and so on) and repetitionFactor (see TS 38.214 [19], clause 6.2.1 and TS 38.211 [16], clause 6.4.1.4). The configured SRS resource does not exceed
the slot boundary.

resourceType

Periodicity and offset for semi-persistent and periodic SRS resource (see TS 38.214 [19], clause 6.2.1).

sequenceld

Sequence ID used to initialize pseudo random group and sequence hopping (see TS 38.214 [19], clause 6.2.1).

spatialRelationinfo

Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS (see TS 38.214 [19], clause 6.2.1).
transmissionComb

Comb value (2 or 4) and comb offset (0..combValue-1) (see TS 38.214 [19], clause 6.2.1).
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SRS-ResourceSet field descriptions

alpha

alpha value for SRS power control (see TS 38.213 [13], clause 7.3). When the field is absent the UE applies the value 1.

aperiodicSRS-ResourceTriggerList

An additional list of DCI "code points" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1). When the field
is not included during a reconfiguration of SRS-ResourceSet of resourceType set to aperiodic, UE maintains this value based on the Need M; that is, this list is not considered
as an extension of aperiodicSRS-ResourceTrigger for purpose of applying the general rule for extended list in clause 6.1.3.

aperiodicSRS-ResourceTrigger

The DCI "code point" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2).

associatedCSI-RS

ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation (see TS 38.214 [19], clause 6.1.1.2).

csi-RS

ID of CSI-RS resource associated with this SRS resource set. (see TS 38.214 [19], clause 6.1.1.2).

pO0

PO value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed (see TS 38.213 [13], clause 7.3).

pathlossReferenceRS

A reference signal (e.g. a CSI-RS config or a SS block) to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).

resourceType

Time domain behavior of SRS resource configuration, see TS 38.214 [19], clause 6.2.1. The network configures SRS resources in the same resource set with the same time
domain behavior on periodic, aperiodic and semi-persistent SRS.

slotOffset

An offset in number of slots between the triggering DCI and the actual transmission of this SRS-ResourceSet. If the field is absent the UE applies no offset (value 0).
srs-PowerControlAdjustmentStates

Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or separate close loop is configured for SRS. This parameter is
applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fcil (see TS 38.213 [13], clause 7.3).
srs-ResourceldList

The IDs of the SRS-Resources used in this SRS-ResourceSet. If this SRS-ResourceSet is configured with usage set to codebook, the srs-ResourceldList contains at most 2
entries. If this SRS-ResourceSet is configured with usage set to nonCodebook, the srs-ResourceldList contains at most 4 entries.

srs-ResourceSetld

The ID of this resource set. It is unique in the context of the BWP in which the parent SRS-Config is defined.

usage

Indicates if the SRS resource set is used for beam management, codebook based or non-codebook based transmission or antenna switching. See TS 38.214 [19], clause
6.2.1. Reconfiguration between codebook based and non-codebook based transmission is not supported.

Conditional Presence Explanation
Setup This field is mandatory present upon configuration of SRS-ResourceSet or SRS-Resource and optionally present, Need M,
otherwise.
NonCodebook This field is optionally present, Need M, in case of hon-codebook based transmission, otherwise the field is absent.

- SRS-TPC-CommandConfig

The |IE SRS TPC-CommandConfig is used to configure the UE for extracting TPC commands for SRS from a group-TPC messages on DCI
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SRS-TPC-CommandConfig information element

-- ASNLISTART

-- TAG SRS- TPC- COMMANDCONFI G- START

SRS- TPC- CommandConfig :: = SEQUENCE {
startingBit O Format 2-3 I NTEGER (1..31) OPTI ONAL, -- Need R
fiel dTypeFor mat 2- 3 I NTEGER (0..1) OPTI ONAL, -- Need R
[l
startingBit Of For mat 2- 3SUL I NTEGER (1..31) OPTI ONAL -- Need R
11

}

-- TAG SRS- TPC- COMVANDCONFI G- STOP
-- ASNLISTOP

SRS-TPC-CommandConfig field descriptions

fieldTypeFormat2-3

The type of a field within the group DCI with SRS request fields (optional), which indicates how many bits in the field are for SRS request (0 or 2).

Note that for Type A, there is a common SRS request field for all SCells in the set, but each SCell has its own TPC command bits. See TS 38.212 [17] clause 7.3.1 and , TS
38.213 [13], clause 11.3.

startingBitOfFormat2-3

The starting bit position of a block within the group DCI with SRS request fields (optional) and TPC commands. The value 1 of the field corresponds to the first/left most bit of
format2-3. The value 2 of the field corresponds to the second bit format2-3, and so on (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 11.3).
startingBitOfFormat2-3SUL

The starting bit position of a block within the group DCI with SRS request fields (optional) and TPC commands for SUL carrier (see TS 38.212 [17], clause 7.3.1 and TS 38.213
[13], clause 11.3).

- SSB-Index

The |E SSB-Index identifies an SS-Block within an SS-Burst. See TS 38.213 [13], clause 4.1.

SSB-Index information element

-- ASNLSTART
-- TAG SSB- | NDEX- START

SSB- | ndex :: = I NTEGER (0. . maxNr of SSBs- 1)

-- TAG SSB- | NDEX- STOP
-- ASNLISTOP
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- SSB-MTC
The lE SSB-MTC is used to configure measurement timing configurations, i.e., timing occasions at which the UE measures SSBs.

SSB-MTC information element

-- ASNLISTART
-- TAG SSB- MTC- START
SSB-MIC :: = SEQUENCE {
periodi ci t yAndOf f set CHO CE {
sf5 I NTEGER (0. .4),
sf 10 I NTEGER (0..9),
sf 20 I NTEGER (0..19),
sf 40 I NTEGER (0. .39),
sf 80 | NTEGER (0..79),
sf 160 | NTEGER (0. . 159)
H
duration ENUVERATED { sf1, sf2, sf3, sf4, sf5}
}
SSB-MIC2 :: = SEQUENCE {
pci - Li st SEQUENCE (Sl ZE (1.. maxNrof PCl sPer SMIC)) OF PhysCel | I d OPTI ONAL, -- Need M
periodicity ENUMVERATED {sf5, sf10, sf20, sf40, sf80, spare3, spare2, sparel}
}
-- TAG SSB- MTC- STOP
-- ASNLISTOP
SSB-MTC field descriptions
duration

Duration of the measurement window in which to receive SS/PBCH blocks. It is given in humber of subframes (see TS 38.213 [13], clause 4.1).
periodicityAndOffset
Periodicity and offset of the measurement window in which to receive SS/PBCH blocks, see 5.5.2.10. Periodicity and offset are given in number of subframes.

SSB-MTC2 field descriptions

pci-List
PCls that are known to follow this SMTC.

- SSB-ToMeasure

The |lE SSB-ToMeasure is used to configure a pattern of SSBs.

SSB-ToMeasure information element

-- ASNLSTART
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-- TAG SSB- TOVEASURE- START

SSB- ToMeasure :: = CHO CE {

short Bi t map BIT STRING (SIZE (4)),

medi unBi t map BI T STRING (SIZE (8)),

| ongBi t map BI T STRING (Sl ZE (64))
}
-- TAG SSB- TOVEASURE- STOP
-- ASNLISTOP

SSB-ToMeasure field descriptions
longBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1.
mediumBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.
shortBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1.

- SS-RSSI-Measurement

The |E SSRS3-Measurement is used to configure RSSI measurements based on synchronization reference signals.

SS-RSSI-Measurement information element

-- ASNLSTART
-- TAG SS- RSS| - MEASUREMENT- START

SS- RSSI - Measurenment :: = SEQUENCE {
measur enent Sl ot s BIT STRING (SIZE (1..80)),
endSynbol I NTEGER( 0. . 3)

}

-- TAG SS- RSS| - MEASUREMENT- STOP
-- ASNLISTOP

SS-RSSI-Measurement field descriptions

endSymbol

Within a slot that is configured for RSSI measurements (see measurementSlots) the UE measures the RSSI from symbol 0 to symbol endSymbol. This field identifies the entry
in Table 5.1.3-1 in TS 38.215 [9], which determines the actual end symbol.

measurementSlots

Indicates the slots in which the UE can perform RSSI measurements. The length of the BIT STRING is equal to the number of slots in the configured SMTC window
(determined by the duration and by the subcarrierSpacing). The first (left-most / most significant) bit in the bitmap corresponds to the first slot in the SMTC window, the second
bit in the bitmap corresponds to the second slot in the SMTC window, and so on. The UE measures in slots for which the corresponding bit in the bitmap is set to 1.
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- SubcarrierSpacing
The |E Subcarrier Spacing determines the subcarrier spacing. Restrictions applicable for certain frequencies, channels or signals are clarified in the fields that use this |E.

SubcarrierSpacing information element

-- ASNLISTART
-- TAG SUBCARRI ERSPACI NG- START

SubcarrierSpacing ::= ENUVERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, sparel}

-- TAG SUBCARRI ERSPACI NG- STOP
-- ASNLISTOP

- TAG-Config

The |lE TAG-Config is used to configure parameters for a time-alignment group.

TAG-Config information element

-- ASNLISTART
-- TAG TAG CONFI G START
TAG Config ::= SEQUENCE {
t ag- ToRel easeli st SEQUENCE (SI ZE (1..maxNrof TAGs)) OF TAG Id OPTI ONAL, -- Need N
t ag- ToAddModLi st SEQUENCE (Sl ZE (1..maxNrof TAGs)) OF TAG OPTI ONAL -- Need N
}
TAG :: = SEQUENCE {
tag-1d TAG | d,
timeAl i gnment Ti mer Ti meAl i gnrent Ti mer,
}
TAG Id ::= I NTEGER (0. . nmaxNrof TAGs- 1)
TimeA i gnment Ti mer @ : = ENUMERATED {ns8500, ns750, ns81280, n81920, n82560, n85120, n810240, infinity}
-- TAG TAG CONFI G STOP
-- ASNLSTCP
TAG field descriptions
tag-d

Indicates the TAG of the SpCell or an SCell, see TS 38.321 [3]. Uniquely identifies the TAG within the scope of a Cell Group (i.e. MCG or SCG).
timeAlignmentTimer
Value in ms of the timeAlignmentTimer for TAG with ID tag-Id, as specified in TS 38.321 [3].
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- TCI-State

The |E TCI-State associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type.

TCI-State information element

-- ASNLISTART
-- TAG TCl - STATE- START
TCl-State ::= SEQUENCE {
tci-Stateld TCl - Stateld,
gcl - Typel QCL- I nf o,
gcl - Type2 QCL-Info OPTI ONAL, -- Need R
}
QCL-Info ::= SEQUENCE {
cel | ServCel | | ndex OPTI ONAL, -- Need R
bwp-1d BWP- | d OPTI ONAL, -- Cond CSl-RS-1ndicated
ref erenceSi gnal CHO CE {
csi-rs NZP- CSI - RS- Resour cel d,
ssb SSB- | ndex
}s
gcl - Type ENUMERATED {t ypeA, typeB, typeC, typeD},
}
-- TAG TC - STATE- STOP
-- ASNLISTCP
QCL-Info field descriptions
bwp-Id
The DL BWP which the RS is located in.
cell

The UE's serving cell in which the referenceSignal is configured. If the field is absent, it applies to the serving cell in which the TCI-State is configured. The RS can be located
on a serving cell other than the serving cell in which the TCI-State is configured only if the gcl-Type is configured as typeC or typeD. See TS 38.214 [19] clause 5.1.5.
referenceSignal

Reference signal with which quasi-collocation information is provided as specified in TS 38.214 [19] subclause 5.1.5.

gcl-Type

QCL type as specified in TS 38.214 [19] subclause 5.1.5.

Conditional Presence Explanation
CSI-RS-Indicated This field is mandatory present if csi-rs is included, absent otherwise
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- TCI-Stateld
The lE TCI-Sateld is used to identify one TCI-State configuration.

TCI-Stateld information element

-- ASNLISTART
-- TAG TCl - STATEI D- START

TCl -Stateld ::= I NTEGER (0. . nmaxNrof TCl - St at es- 1)

-- TAG TCl - STATEI D- STOP
-- ASNLISTOP

- TDD-UL-DL-ConfigCommon

The |E TDD-UL-DL-ConfigCommon determines the cell specific Uplink/Downlink TDD configuration.

TDD-UL-DL-ConfigCommon information element

-- ASNLISTART
-- TAG TDD- UL- DL- CONFI GCOMVON- START
TDD- UL- DL- Confi gConmmon :: = SEQUENCE {
ref erenceSubcarri er Spaci ng Subcarri er Spaci ng,
patternl TDD- UL- DL- Pat t ern,
pattern2 TDD- UL- DL- Pat tern OPTI ONAL, -- Need R
}
TDD- UL- DL- Pattern ::= SEQUENCE {
dl - UL- Transmi ssi onPeriodicity ENUMERATED { ns0p5, ns0p625, nsl, nslp25, ns2, ns2p5, ns5, nsl0},
nr of Downl i nkSl ot s I NTEGER (0. . naxNrof Sl ots),
nr of Downl i nkSynbol s I NTEGER (0. . maxNr of Synbol s-1),
nrof Upl i nkSl ot s I NTEGER (0. .nmaxNrof Sl ots),
nr of Upl i nkSynbol s I NTEGER (0. . maxNr of Synbol s-1),
[l L R
dl - UL- Transmi ssi onPeri odi ci ty-v1530 ENUMERATED {ns3, ns4} OPTI ONAL -- Need R
11
}

-- TAG TDD- UL- DL- CONFI GCOVWON- STOP
-- ASNLISTCP
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TDD-UL-DL-ConfigCommon field descriptions

referenceSubcarrierSpacing

Reference SCS used to determine the time domain boundaries in the UL-DL pattern which must be common across all subcarrier specific carriers, i.e., independent of the
actual subcarrier spacing using for data transmission. Only the values 15, 30 or 60 kHz (FR1), and 60 or 120 kHz (FR2) are applicable. The network configures a not larger
than any SCS of configured BWPs for the serving cell. See TS 38.213 [13], clause 11.1.

TDD-UL-DL-Pattern field descriptions

dl-UL-TransmissionPeriodicity

Periodicity of the DL-UL pattern, see TS 38.213 [13], clause 11.1. If the dI-UL-TransmissionPeriodicity-v1530 is signalled, UE shall ignore the dI-UL-TransmissionPeriodicity
(without suffix).

nrofDownlinkSlots

Number of consecutive full DL slots at the beginning of each DL-UL pattern, see TS 38.213 [13], clause 11.1. In this release, the maximum value for this field is 80.
nrofDownlinkSymbols

Number of consecutive DL symbols in the beginning of the slot following the last full DL slot (as derived from nrofDownlinkSlots). The value 0 indicates that there is no partial-
downlink slot. (see TS 38.213[13], clause 11.1).

nrofUplinkSlots

Number of consecutive full UL slots at the end of each DL-UL pattern, see TS 38.213 [13], clause 11.1. In this release, the maximum value for this field is 80.
nrofUplinkSymbols

Number of consecutive UL symbols in the end of the slot preceding the first full UL slot (as derived from nrofUplinkSlots). The value O indicates that there is no partial-uplink
slot. (see TS 38.213 [13], clause 11.1).

- TDD-UL-DL-ConfigDedicated

The |E TDD-UL-DL-ConfigDedicated determines the UE-specific Uplink/Downlink TDD configuration.

TDD-UL-DL-ConfigDedicated information element

-- ASN1START
-- TAG TDD- UL- DL- CONFI GDEDI CATED- START
TDD- UL- DL- Confi gDedi cated :: = SEQUENCE {
sl ot Speci fi cConfi gurati onsToAddModLi st SEQUENCE (SIZE (1..maxNrof Slots)) OF TDD- UL-DL- Sl ot Config OPTI ONAL, -- Need N
sl ot Speci fi cConfi gurati onsToRel easeli st SEQUENCE (Sl ZE (1..maxNrof Slots)) OF TDD UL-DL- Sl ot | ndex OPTIONAL, -- Need N
}
TDD- UL-DL- Sl ot Config :: = SEQUENCE {
sl ot | ndex TDD- UL- DL- Sl ot | ndex,
synbol s CHO CE {
al | Downl i nk NULL,
al | Upl i nk NULL,
explicit SEQUENCE {
nr of Downl i nkSynbol s I NTEGER ('1..nmaxNrof Synbol s- 1) OPTI ONAL, -- Need S
nr of Upl i nkSynbol s I NTEGER ('1..nmaxNrof Synbol s- 1) OPTIONAL  -- Need S
}
}
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}
TDD- UL- DL- Sl ot I ndex :: = I NTEGER (0. . nmaxNrof Sl ot s-1)

-- TAG TDD- UL- DL- CONFI GDEDI CATED- STOP
-- ASNLISTOP

TDD-UL-DL-ConfigDedicated field descriptions

slotSpecificConfigurationsToAddModList
The slotSpecificConfigurationToAddModList allows overriding UL/DL allocations provided in tdd-UL-DL-configurationCommon, see TS 38.213 [13], clause 11.1.

TDD-UL-DL-SlotConfig field descriptions

nrofDownlinkSymbols

Number of consecutive DL symbols in the beginning of the slot identified by slotindex. If the field is absent the UE assumes that there are no leading DL symbols. (see TS
38.213 [13], clause 11.1).

nrofUplinkSymbols

Number of consecutive UL symbols in the end of the slot identified by slotindex. If the field is absent the UE assumes that there are no trailing UL symbols. (see TS 38.213
[13], clause 11.1).

slotindex

Identifies a slot within a slot configuration period given in tdd-UL-DL-configurationCommon, see TS 38.213 [13], clause 11.1.

symbols

The direction (downlink or uplink) for the symbols in this slot. Value allDownlink indicates that all symbols in this slot are used for downlink; value allUplink indicates that all
symbols in this slot are used for uplink; value explicit indicates explicitly how many symbols in the beginning and end of this slot are allocated to downlink and uplink,
respectively.

- TrackingAreaCode
The |E TrackingAreaCode is used to identify atracking area within the scope of a PLMN, see TS 24.501 [23].

TrackingAreaCode information element

-- ASNLSTART
- - TAG TRACKI NGAREACODE- START

Tracki ngAreaCode ::= BI T STRING (S| ZE (24))

- - TAG TRACKI NGAREACODE- STOP
-- ASNLISTOP

- T-Reselection

The |E T-Reselection concerns the cell reselection timer Treselectiongat for NR and E-UTRA Value in seconds. For value 0, behaviour as specified in 7.1.2 applies.
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T-Reselectioninformation element

- ASNLISTART
- TAG TRESELECTI ON- START

T-Resel ection ::= I NTEGER (0..7)

- TAG TRESELECTI ON- STOP
- ASNLISTOP

- TimeToTrigger

The |E TimeToTrigger specifiesthe value range used for time to trigger parameter, which concerns the time during which specific criteriafor the event needs to be met in order
to trigger a measurement report. Value ms0 corresponds to 0 ms and behaviour as specified in 7.1.2 applies, value ms40 corresponds to 40 ms, and so on.

TimeToTrigger information element

- ASNLISTART
- TAG TI METOTRI GGER- START

Ti neToTri gger ::= ENUVERATED {
ms0, ns40, ns64, ns80, nsl00, ns128, nNB160, nB256,
ms320, ns480, ne512, ne640, nB81024, nNB1280, NBE2560,
ms5120}

- TAG TI METOTRI GGER- STOP
- ASNLSTOP

- UAC-BarringinfoSetindex

The |IE UAC-BarringlnfoSetindex provides the index of the entry in uac-BarringlnfoSetList. Value 1 corresponds to the first entry in uac-BarringlnfoSetList, value 2
corresponds to the second entry in thislist and so on. An index value referring to an entry not included in uac-BarringlnfoSetList indicates no barring.

UAC-BarringInfoSetindex information element

- ASNLSTART
- TAG UAC- BARRI NG NFOSETI NDEX- START

UAC- Barri ngl nfoSet | ndex ::= I NTEGER (1..nmaxBarringl nfoSet)

- TAG UAC- BARRI NG NFOSETI NDEX- STOP
- ASNLISTOP

- UAC-BarringIinfoSetList

The |IE UAC-BarringlnfoSetList provides alist of access control parameter sets. An access category can be configured with access parameters according to one of the sets.
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UAC-BarringInfoSetList information element

-- ASNLISTART

-- TAG UAC BARRI NG NFOSETLI ST- START

UAC-Barringl nfoSetList ::= SEQUENCE (S| ZE(1.. maxBarringl nfoSet)) OF UAC Barri ngl nf oSet

UAC-Barringl nfoSet ::= SEQUENCE {
uac- Barri ngFact or ENUMERATED {p00, pO05, pl0, pl5, p20, p25, p30, p4o0,

p50, p60, p70, p75, p80, p85, p90, p95},

uac-BarringTi me ENUVERATED {s4, s8, s16, s32, s64, s128, s256, s512},
uac- Barri ngFor Accessl dentity BI T STRING (SI ZE(7))

}

-- TAG UAC- BARRI NG NFOSETLI ST- STOP
-- ASNLISTOP

UAC-BarringInfoSetList field descriptions

uac-BarringInfoSetList

List of access control parameter sets. Each access category can be configured with access parameters corresponding to a particular set by uac-barringinfoSetindex.
Association of an access category with an index that has no corresponding entry in the uac-BarringlnfoSetList is valid configuration and indicates no barring.
uac-BarringForAccessldentity

Indicates whether access attempt is allowed for each Access Identity. The leftmost bit, bit O in the bit string corresponds to Access Identity 1, bit 1 in the bit string corresponds
to Access Identity 2, bit 2 in the bit string corresponds to Access ldentity 11, bit 3 in the bit string corresponds to Access Identity 12, bit 4 in the bit string corresponds to Access
Identity 13, bit 5 in the bit string corresponds to Access Identity 14, and bit 6 in the bit string corresponds to Access Identity 15. Value 0 means that access attempt is allowed
for the corresponding access identity.

uac-BarringFactor

Represents the probability that access attempt would be allowed during access barring check.

uac-BarringTime

The minimum time in seconds before a new access attempt is to be performed after an access attempt was barred at access barring check for the same access category.

- UAC-BarringPerCatList

The |IE UAC-BarringPerCatList provides access control parameters for alist of access categories.

UAC-BarringPerCatList information element

-- ASNLISTART
- - TAG UAC- BARRI NGPERCATLI ST- START
UAC- Barri ngPer Cat Li st ::= SEQUENCE (Sl ZE (1..maxAccessCat-1)) OF UAC- Barri ngPer Cat
UAC-BarringPerCat ::= SEQUENCE {
accessCat egory I NTEGER (1..naxAccessCat-1),
uac- barri ngl nf oSet | ndex UAC- Bar ri ngl nf oSet | ndex
}
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-- TAG UAC- BARRI NGPERCATLI ST- STOP
-- ASNLISTOP

ETSI TS 138 331 V15.13.0 (2021-04)

UAC-BarringPerCatList field descriptions

accessCategory
The Access Category according to TS 22.261 [25].

- UAC-BarringPerPLMN-List

The |IE UAC-BarringPerPLMN-List provides access category specific access control parameters, which are configured per PLMN.

UAC-BarringPerPLMN-List information element

-- ASNLISTART
-- TAG UAC- BARRI NGPERPLMN- LI ST- START
UAC- Barri ngPer PLM\- Li st @ : = SEQUENCE (Sl ZE (1.. maxPLMN)) OF UAC- Barri ngPer PLMN
UAC- Barri ngPer PLMN : : = SEQUENCE {
pl m-1dentityl ndex I NTEGER (1..nmaxPLMN),
uac- ACBarri nglLi st Type CHO CE{
uac- 1 nplicitACBarringLi st SEQUENCE ( SI ZE( maxAccessCat-1)) OF UAC-Barri ngl nf oSet | ndex,
uac- Explicit ACBarri ngli st UAC- Bar ri ngPer Cat Li st
}

}

-- TAG UAC- BARRI NGPERPLMN- LI ST- STOP
-- ASNLISTOP

OPTI ONAL -- Need S

UAC-BarringPerPLMN-List field descriptions

uac-ACBarringListType

Access control parameters for each access category valid only for a specific PLMN. UE behaviour upon absence of this field is specified in clause 5.3.14.2.

plmn-ldentitylndex
Index of the PLMN across the pimn-IdentityList fields included in SIB1.

— UE-TimersAndConstants

The |E UE-TimersAndConstants contains timers and constants used by the UE in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE.

UE-TimersAndConstants information element

-- ASNLISTART
-- TAG UE- TI MERSANDCONSTANTS- START
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UE- Ti ner sAndConst ants ::= SEQUENCE {
t 300 ENUVERATED {ns100, ns200, ns300, ns400, n8600, n51000, ns1500, ns2000},
t 301 ENUVERATED {ns100, ns200, ns300, ns400, ns600, ns1000, ns1500, ns2000},
t 310 ENUVERATED {ns0, ns50, ns100, ns200, ns500, ns1000, ns2000},
n310 ENUMERATED {nl1, n2, n3, n4, n6, n8, nl0, n20},
t311 ENUVERATED {ns1000, ns3000, ns5000, nms10000, ns15000, ns20000, ns30000},
n311 ENUVERATED {nl1, n2, n3, n4, n5, n6, n8, nl0},
t 319 ENUVERATED {ns100, ns200, ns300, ns400, ns600, ns1000, ns1500, ns2000},
}

-- TAG UE- TI MERSANDCONSTANTS- STOP
-- ASNLISTOP

- UplinkConfigCommon

The |E UplinkConfigCommon provides common uplink parameters of a cell.

UplinkConfigCommon information element

ETSI TS 138 331 V15.13.0 (2021-04)

-- ASNLISTART

- - TAG UPLI NKCONFI GCOMVON- START

Upl i nkConfi gCommon :: = SEQUENCE {
frequencyl nf oUL Frequencyl nf oUL OPTI ONAL, -- Cond I nterFreqHOAndSer vCel | Add
initial UplinkBW BWP- Upl i nkCommon OPTIl ONAL, -- Cond ServCel | Add
dummy Ti meAl i gnent Ti ner

}

-- TAG UPLI NKCONFI GCOMMON- STOP
-- ASNLISTOP

UplinkConfigCommon field descriptions

frequencylinfoUL
Absolute uplink frequency configuration and subcarrier specific virtual carriers.

initialUplinkBWP
The initial uplink BWP configuration for a serving cell (see TS 38.213 [13], clause 12).

Conditional Presence Explanation

InterFreqHOANdServCellAdd | This field is mandatory present for inter-frequency handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is optionally

present, Need M.

ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell) and upon handover from E-UTRA to NR. It is optionally

present, Need M otherwise.
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- UplinkConfigCommonSIB

The | E UplinkConfigCommonS B provides common uplink parameters of a cell.

UplinkConfigCommonSIB information element

-- ASNLISTART

- - TAG UPLI NKCONFI GCOMMONSI B- START

Upl i nkConfi gComonSI B :: = SEQUENCE {
frequencyl nf oUL Frequencyl nf oUL- SI B,
initial UplinkBW BWP- Upl i nkConmon,
ti meAl i gnment Ti mer Conmon Ti meAl i gnent Ti mer

}

-- TAG UPLI NKCONFI GCOVMMONSI B- STOP
-- ASNLISTOP

UplinkConfigCommonSIB field descriptions

frequencyinfoUL

Absolute uplink frequency configuration and subcarrier specific virtual carriers.
InitialUplinkBWP

The initial uplink BWP configuration for a PCell (see TS 38.213 [13], clause 12).

- UplinkTxDirectCurrentList

The |E UplinkTxDirectCurrentList indicates the Tx Direct Current locations per serving cell for each configured UL BWP in the serving cell, based on the BWP numerology
and the associated carrier bandwidth.

UplinkTxDirectCurrentList information element

-- ASNLISTART
-- TAG UPLI NKTXDI RECTCURRENTLI ST- START
Upl i nkTxDi rect Current Li st ::= SEQUENCE (Sl ZE (1.. maxNrof ServingCel ls)) OF UplinkTxDirectCurrent Cel |
Upl i nkTxDirectCurrentCel | ::= SEQUENCE {
servCel | | ndex ServCel | | ndex,
upl i nkDi r ect Curr ent BWP SEQUENCE (Sl ZE (1..maxNrof BWPs)) OF UplinkTxDirect Current BWP,
[l
upl i nkDi r ect Cur r ent BWP- SUL SEQUENCE (Sl ZE (1..maxNrof BWPs)) OF Upl i nkTxDi rect Current BWP OPTI ONAL
11
}
Upl i nkTxDi rect Current BWP :: = SEQUENCE {
bwp- I d BWP- | d,
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shi ft 7dot 5kHz BOOLEAN,
txDi rect Current Locati on I NTEGER (0. .3301)
}
-- TAG UPLI NKTXDI RECTCURRENTLI ST- STOP
-- ASNLISTOP
UplinkTxDirectCurrentBWP field descriptions
bwp-Id

The BWP-Id of the corresponding uplink BWP.

shift7dot5kHz

Indicates whether there is 7.5 kHz shift or not. 7.5 kHz shift is applied if the field is set to true. Otherwise 7.5 kHz shift is not applied.

txDirectCurrentLocation

The uplink Tx Direct Current location for the carrier. Only values in the value range of this field between 0 and 3299, which indicate the subcarrier index within the carrier
corresponding to the numerology of the corresponding uplink BWP and value 3300, which indicates "Outside the carrier" and value 3301, which indicates "Undetermined
position within the carrier" are used in this version of the specification.

UplinkTxDirectCurrentCell field descriptions

servCellindex

The serving cell ID of the serving cell corresponding to the uplinkDirectCurrentBWP.

uplinkDirectCurrentBWP

The Tx Direct Current locations for all the uplink BWPs configured at the corresponding serving cell.
uplinkDirectCurrentBWP-SUL

The Tx Direct Current locations for all the supplementary uplink BWPs configured at the corresponding serving cell.

- ZP-CSI-RS-Resource

The |E ZP-CS-RS-Resource is used to configure a Zero-Power (ZP) CSI-RS resource (see TS 38.214 [19], clause 5.1.4.2). Reconfiguration of a ZP-CS-RS-Resource between
periodic or semi-persistent and aperiodic is not supported.

ZP-CSI-RS-Resource information element

-- ASNLISTART
-- TAG ZP- CSI - RS- RESOURCE- START
ZP-CSl - RS- Resource :: = SEQUENCE {
zp- CSl - RS- Resour cel d ZP- CSl - RS- Resour cel d,
resour ceMappi ng CSl - RS- Resour ceMappi ng,
periodi ci t yAndOf f set CSl - Resour cePeri odi ci t yAndOf f set OPTI ONAL, --Cond Peri odi cOr Seni Per si st ent
}
ZP-CSl - RS- Resourcel d :: = I NTEGER (0. . nmaxNr of ZP- CSI - RS- Resour ces- 1)

-- TAG ZP- CSl - RS- RESOURCE- STOP
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-- ASNLSTOP

ZP-CSI-RS-Resource field descriptions

periodicityAndOffset

Periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS (see TS 38.214 [19], clause 5.1.4.2). Network always configures the UE with a value for this field for periodic
and semi-persistent ZP-CSI-RS resource (as indicated in PDSCH-Config).

resourceMapping

OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot.

zp-CSI-RS-Resourceld

ZP CSI-RS resource configuration ID (see TS 38.214 [19], clause 5.1.4.2).

Conditional Presence Explanation
PeriodicOrSemiPersistent The field is optionally present, Need M, for periodic and semi-persistent ZP-CSI-RS-Resources (as indicated in PDSCH-
Config). The field is absent otherwise.

- ZP-CSI-RS-ResourceSet

The |E ZP-CS-RS ResourceSet refersto a set of ZP-CS-RS-Resources using their ZP-CS-RS-Resourcel ds.

ZP-CSI-RS-ResourceSet information element

-- ASNLISTART
-- TAG ZP- CSl - RS- RESOURCESET- START
ZP- CS| - RS- Resour ceSet :: = SEQUENCE {
zp- CSl - RS- Resour ceSet | d ZP- CSl - RS- Resour ceSet 1 d,
zp- CSl - RS- Resour cel dLi st SEQUENCE ('Sl ZE(1.. maxNr of ZP- CS| - RS- Resour cesPer Set)) OF ZP- CSl - RS- Resour cel d,
}

-- TAG ZP- CSl - RS- RESOURCESET- STOP
-- ASNLISTOP

ZP-CSI-RS-ResourceSet field descriptions

zp-CSI-RS-ResourceldList
The list of ZP-CSI-RS-Resourceld identifying the ZP-CSI-RS-Resource elements belonging to this set.

— ZP-CSI-RS-ResourceSetld

The |E ZP-CS-RS-ResourceSetld identifies a ZP-CS -RS-Resour ceSet.
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ZP-CSI-RS-ResourceSetld information element

-- ASNLISTART
-- TAG ZP- CSl - RS- RESOURCESETI! D- START

ZP-CSl - RS- ResourceSetld :: = I NTEGER (0. . nmaxNr of ZP- CSI - RS- Resour ceSet s- 1)

-- TAG ZP- CSl - RS- RESOURCESETI D- STOP
-- ASNLISTOP

6.3.3  UE capability information elements

- AccessStratumRelease

The |E AccessStratumRel ease indicates the release supported by the UE.

AccessStratumRelease information element

-- ASNLISTART
- - TAG ACCESSSTRATUVRELEASE- START
AccessStrat unRel ease :: = ENUVERATED {
rel 15, spare7, spare6, spareb, spare4, spare3, spare2, sparel, ... }

- - TAG ACCESSSTRATUVRELEASE- STOP
-- ASNLISTOP

- BandCombinationList

The |E BandCombinationList contains alist of NR CA, NR non-CA and/or MR-DC band combinations (also including DL only or UL only band).

BandCombinationList information element

-- ASNLSTART

- - TAG BANDCOVBI NATI ONLI ST- START

BandConbi nati onLi st ::= SEQUENCE (Sl ZE (1..maxBandConb)) OF BandConbi nati on
BandConbi nati onLi st-v1540 :: = SEQUENCE (Sl ZE (1..maxBandConb)) OF BandConbi nati on-v1540
BandConbi nat i onLi st-v1550 :: = SEQUENCE (S| ZE (1..maxBandConb)) OF BandConbi nati on-v1550
BandConbi nati onLi st-v1560 :: = SEQUENCE (Sl ZE (1..maxBandConb)) OF BandConbi nati on-v1560
BandConbi nat i onLi st-v1570 ::= SEQUENCE (Sl ZE (1..maxBandConb)) OF BandConbi nati on-v1570
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BandConbi nat i onLi st-v1580 ::

BandConbi nat i onLi st-v1590 ::

BandConbi nation ::=

}

bandLi st

f eat ur eSet Conbi nati on
ca- Par anet er SEUTRA
ca- Par anet er sNR

nr dc- Par anet er s

support edBandwi dt hConbi nati onSet

power  ass-v1530

BandConbi nat i on-v1540: : =

}

bandLi st - v1540
ca- Par anet er sNR-v1540

BandConbi nati on-v1550 :: =

}

ca- Par anet er sNR- v1550

BandConbi nat i on-v1560: : =

}

ne- DC- BC

ca- Par anet er sSNRDC

ca- Par anet er sEUTRA- v1560
ca- Par anet er sNR-v1560

BandConbi nati on-v1570 :: =

}

ca- Par anet er sEUTRA- v1570

BandConbi nati on-v1580 :: =

}

nr dc- Par anet er s-v1580

BandConbi nati on-v1590: : =
suppor t edBandwi dt hConbi nati onSet I ntraENDC BI T STRI NG (Sl ZE (1..32))

}

nr dc- Par anet er s- v1590

BandPar aneters ::=

eutra
bandEUTRA
ca- Bandw dt hCl assDL- EUTRA
ca- Bandw dt hCl assUL- EUTRA

1,
nr
bandNR
ca- Bandw dt hCl assDL- NR
ca- Bandw dt hC assUL- NR
}

SEQUENCE (Sl ZE (1..maxBandConb)) OF BandConbi nati on-v1580

SEQUENCE (S| ZE (1..maxBandConb)) OF BandConbi nati on-v1590

SEQUENCE {

SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF BandPar aneters,

Feat ur eSet Conbi nati onl d,
CA- Par anet er SEUTRA

CA- Par anet er sNR

MRDC- Par anet er s

BIT STRING (Sl ZE (1..32))
ENUMERATED { pc2}

SEQUENCE {

SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF BandPar anet er s- v1540,

CA- Par anet er sNR- v1540

SEQUENCE {
CA- Par anet er sNR- v1550

SEQUENCE {
ENUMERATED { support ed}
CA- Par anet er sSNRDC
CA- Par anet er sEUTRA- v1560
CA- Par anet er sNR-v1560

SEQUENCE {
CA- Par anet er sEUTRA- v1570

SEQUENCE {
MRDC- Par anet er s-v1580

SEQUENCE {

MRDC- Par anet er s-v1590

CHO CE {

SEQUENCE {
Fr egBandl ndi cat or EUTRA,
CA- Bandw dt hCl assEUTRA
CA- Bandwi dt hCl assEUTRA

SEQUENCE {
FregBandl ndi cat or NR,
CA- Bandwi dt hCl assNR
CA- Bandwi dt hCl assNR
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}
BandPar anet er s-v1540 :: = SEQUENCE {
srs-CarrierSw tch CHO CE {
nr SEQUENCE {
srs-Sw t chi ngTi mesLi st NR SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF SRS- Swit chi ngTi mreNR
H
eutra SEQUENCE {
srs-Sw t chi ngTi mesLi st EUTRA SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF SRS- Swit chi ngTi mneEUTRA
}
} OPTI ONAL,
srs-TxSwi tch SEQUENCE {
support edSRS- TxPort Swi t ch ENUMERATED {t1r2, tlr4, t2r4, tlr4-t2r4, tlrl, t2r2, t4r4, not Supported},
t xSwi t chl mpact ToRx I NTEGER (1..32) OPTI ONAL,
t xSwi t chW t hAnot her Band I NTEGER (1..32) OPTI ONAL
} OPTI ONAL
}

- - TAG BANDCOMBI NATI ONLI ST- STOP
-- ASNISTOP

BandCombination field descriptions

BandCombinationList-v1540, BandCombinationList-v1550, BandCombinationList-v1560, BandCombinationList-v1570, BandCombinationList-v1580,
BandCombinationList-v1590
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix). If the field is included in
supportedBandCombinationListNEDC-Only-v15a0, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix) of
supportedBandCombinationListNEDC-Only (without suffix) field.
ca-ParametersNRDC
If the field is included for a band combination in the NR capability container, the field indicates support of NR-DC. Otherwise, the field is absent.
ne-DC-BC
If the field is included for a band combination in the MR-DC capability container, the field indicates support of NE-DC. Otherwise, the field is absent.
srs-SwitchingTimesListNR
Indicates, for a particular pair of NR bands, the RF retuning time when switching between a NR carrier corresponding to this band entry and another (PUSCH-less) NR carrier
corresponding to the band entry in the order indicated below:

- For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,

- For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on

- Andsoon
srs-SwitchingTimesListEUTRA
Indicates, for a particular pair of E-UTRA bands, the RF retuning time when switching between an E-UTRA carrier corresponding to this band entry and another (PUSCH-less)
E-UTRA carrier corresponding to the band entry in the order indicated below:

- For the first E-UTRA band, the UE shall include the same number of entries for E-UTRA bands as in bandList, i.e. first entry corresponds to first E-UTRA band in

bandList and so on,

- For the second E-UTRA band, the UE shall include one entry less, i.e. first entry corresponds to the second E-UTRA band in bandList and so on

- And soon
srs-TxSwitch
Indicates supported SRS antenna switch capability for the associated band. If the UE indicates support of SRS-SwitchingTimeNR, the UE is allowed to set this field for a band
with associated FeatureSetUplinkld set to 0 for SRS carrier switching.
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- CA-BandwidthClassEUTRA

The |E CA-BandwidthClassEUTRA indicates the E-UTRA CA bandwidth class as defined in TS 36.101 [22], table 5.6A-1.

CA-BandwidthClassEUTRA information element

- ASNLISTART
- TAG CA- BANDW DTHCLASSEUTRA- START

CA- Bandwi dt hCl assEUTRA :: = ENUMERATED {a, b, c, d, e, f, ...}

- TAG CA- BANDW DTHCLASSEUTRA- STOP
- ASNLISTOP

— CA-BandwidthClassNR
The |E CA-BandwidthClassNR indicates the NR CA bandwidth class as defined in TS 38.101-1 [15], table 5.3A.5-1 and TS 38.101-2 [39], table 5.3A.4-1.

CA-BandwidthClassNR information element

- ASNLISTART
- TAG CA- BANDW DTHCLASSNR- START

CA- Bandwi dt hCl assNR :: = ENUMERATED {a, b, ¢, d, e, f, g, h, i, j, k, I, m n, o, p, q, ...}

- TAG CA- BANDW DTHCLASSNR- STOP
- ASNLISTOP

— CA-ParameterstUTRA
The |E CA-Parameter sEUTRA contains the E-UTRA part of band combination parameters for a given MR-DC band combination.

NOTE: If additional E-UTRA band combination parameters are defined in TS 36.331 [10], which are supported for MR-DC, they will be defined here as well.

CA-ParametersEUTRA information element

- ASNLSTART
- TAG CA- PARAMETERSEUTRA- START
CA- Par anet er sEUTRA :: = SEQUENCE {

mul ti pl eTi m ngAdvance ENUMERATED { suppor t ed} OPTI ONAL,
si mul t aneousRx- Tx ENUMERATED { suppor t ed} OPTI ONAL,
suppor t edNAI CS- 2CRS- AP BIT STRING (SI ZE (1..8)) OPTI ONAL,
addi ti onal Rx- Tx- Per f or manceReq ENUMERATED { suppor t ed} OPTI ONAL,
ue- CA- Power O ass- N ENUMERATED { cl ass2} OPTI ONAL,
support edBandw dt hCombi nat i onSet EUTRA- v1530 BIT STRING (SIZE (1..32)) OPTI ONAL,
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}
CA- Par anet er sEUTRA-v1560 :: = SEQUENCE {

fd-M MO Tot al Wi ght edLayers | NTEGER (2. .128) OPTI ONAL
}
CA- Par anet er SEUTRA-v1570 :: = SEQUENCE {

dl - 1024QAM Tot al Wei ght edLayer s I NTEGER (0. . 10) OPTI ONAL
}

- - TAG CA- PARAMETERSEUTRA- STOP
-- ASNLISTOP

— CA-ParametersNR

The |E CA-ParametersNR contains carrier aggregation related capabilities that are defined per band combination.

CA-ParametersNR information element

-- ASNLISTART
-- TAG CA- PARAMETERSNR- START
CA- ParanetersNR :: = SEQUENCE {
dumy ENUVERATED { support ed} OPTI ONAL,
par al | el TxSRS- PUCCH PUSCH ENUMERATED { suppor t ed} OPTI ONAL,
par al | el TxPRACH SRS- PUCCH PUSCH ENUMERATED { suppor t ed} OPTI ONAL,
si mul t aneousRxTxI nt er BandCA ENUMERATED { suppor t ed} OPTI ONAL,
si mul t aneous Rx Tx SUL ENUMERATED { suppor t ed} OPTIl ONAL,
di f f Numer ol ogyAcr ossPUCCH Gr oup ENUMERATED { support ed} OPTI ONAL,
di f f Numer ol ogyW t hi nPUCCH Gr oupSnal | er SCS ENUMERATED { suppor t ed} OPTI ONAL,
suppor t edNunber TAG ENUMERATED {n2, n3, n4} OPTI ONAL,
}
CA- Par anet er sNR-v1540 :: = SEQUENCE {
si mul t aneousSRS- AssocCSl - RS- Al | CC I NTEGER (5. . 32) OPTIl ONAL,
csi - RS- 1 M Recept i onFor FeedbackPer BandCorb SEQUENCE {
maxNunber Si nul t aneousNZP- CSI - RS- Act BWP- Al | CC I NTEGER (1..64) OPTI ONAL,
t ot al Nurber Por t sSi mul t aneousNZP- CSI - RS- Act BWP- Al | CC | NTEGER (2. .256) OPTI ONAL
} OPTI ONAL,
si mul t aneousCSI - Report sAl | CC I NTEGER (5. .32) OPTI ONAL,
dual PA- Architecture ENUMERATED {supported} OPTI ONAL
}
CA- Par anet er sSNR-v1550 :: = SEQUENCE {
dumy ENUMERATED { support ed} OPTI ONAL
}
CA- Par anet er sSNR-v1560 :: = SEQUENCE {
di f f Nurrer ol ogyW t hi nPUCCH- Gr oupLar ger SCS ENUMERATED { suppor t ed} OPTI ONAL
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}

-- TAG CA- PARAMETERSNR- STOP
-- ASNLISTOP

- CA-ParametersNRDC

The |E CA-ParametersNRDC contains dual connectivity related capabilities that are defined per band combination.

CA-ParametersNRDC information element

-- ASNLISTART
-- TAG CA- PARAMETERS- NRDC- START
CA- Par anet er sNRDC : : = SEQUENCE {
ca- Par anet er sNR- For DC CA- Par anet er sNR OPTI ONAL,
ca- Par anet er sNR- For DC- v1540 CA- Par anet er sNR- v1540 OPTI ONAL,
ca- Par anet er sSNR- For DC- v1550 CA- Par anet er sNR- v1550 OPTI ONAL,
ca- Par anet er sNR- For DC- v1560 CA- Par anet er sNR- v1560 OPTI ONAL,
f eat ur eSet Conbi nati onDC Feat ur eSet Conbi nati onl d OPTI ONAL

}

- - TAG CA- PARAMETERS- NRDC- STOP
-- ASNLISTOP

CA-ParametersNRDC field descriptions

ca-ParametersNR-forDC (with and without suffix)

If this field is present for a band combination, it reports the UE capabilities when NR-DC is configured with the band combination. If no version of this field (i.e., with and without
suffix) is present for a band combination, the ca-ParametersNR field versions (with and without suffix) in BandCombination are applicable to the UE configured with NR-DC for
the band combination.

featureSetCombinationDC

If this field is present for a band combination, it reports the feature set combination supported for the band combination when NR-DC is configured. If this field is absent for a
band combination, the featureSetCombination in BandCombination (without suffix) is applicable to the UE configured with NR-DC for the band combination.

- CarrierAggregationVariant

The |E Carrier AggregationVariant informs the network about supported "placement” of the SpCell in an NR cell group.

CarrierAggregationVariant information element

-- ASNLISTART
- - TAG CARRI ERAGGREGATI ONVARI ANT- START
CarrierAggregationVariant ::= SEQUENCE {
fr1f dd- FRLTDD- CA- SpCel | OnFR1FDD ENUMERATED { suppor t ed} OPTI ONAL,
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fr1f dd- FRLTDD- CA- SpCel | ONFR1LTDD ENUMERATED { suppor t ed} OPTI ONAL,
fr1f dd- FRRTDD- CA- SpCel | OnFR1FDD ENUMERATED { suppor t ed} OPTIl ONAL,
fr 1f dd- FR2TDD- CA- SpCel | ONFR2TDD ENUVERATED { suppor t ed} OPTI ONAL,
fritdd- FR2TDD- CA- SpCel | OnNFR1TDD ENUMERATED { suppor t ed} OPTI ONAL,
fr 1t dd- FRRTDD- CA- SpCel | ONFR2TDD ENUMERATED { suppor t ed} OPTI ONAL,
fr 1f dd- FRLTDD- FR2TDD- CA- SpCel | OnFRLFDD ENUMERATED { suppor t ed} OPTI ONAL,
fr 1f dd- FRITDD- FR2TDD- CA- SpCel | OnNFRLTDD ENUVERATED { suppor t ed} OPTI ONAL,
fr1fdd- FRLTDD- FR2TDD- CA- SpCel | OnFR2TDD ENUMERATED { suppor t ed} OPTI ONAL

}

- - TAG CARRI ERAGGREGATI ONVARI ANT- STOP
-- ASNLISTOP

- CodebookParameters

The |E CodebookParametersis used to convey codebook related parameters.

CodebookParameters information element

-- ASNLISTART
- - TAG CODEBOOKPARAMETERS- START
CodebookPar aneters :: = SEQUENCE {
typel SEQUENCE {
si ngl ePanel SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (SI ZE (1.. maxNrof CSI - RS- Resources)) OF SupportedCSl - RS- Resour ce,
nodes ENUMERATED { npdel, npdelandMbde2},
maxNunber CS| - RS- Per Resour ceSet I NTEGER (1..8)
H
mul ti Panel SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (Sl ZE (1.. maxNrof CSl - RS- Resources)) OF SupportedCSl - RS- Resour ce,
nodes ENUMERATED { npdel, node2, both},
nr of Panel s ENUMERATED {n2, n4},
maxNunber CSI - RS- Per Resour ceSet I NTECER (1..8)
} OPTI ONAL
H
type2 SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (SI ZE (1.. maxNrof CSI - RS- Resources)) OF SupportedCSl - RS- Resour ce,
par anet er Lx I NTEGER (2..4),
anpl i t udeScal i ngType ENUMERATED {wi deband, wi debandAndSubband},
anpl i t udeSubset Restriction ENUMERATED { suppor t ed} OPTI ONAL
OPTI ONAL,
type2- Port Sel ecti on SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (Sl ZE (1.. maxNrof CSl| - RS- Resources)) OF SupportedCSl - RS- Resour ce,
par anet er Lx I NTEGER (2..4),
anpl i tudeScal i ngType ENUMERATED {wi deband, w debandAndSubband}
} OPTI ONAL
}
Support edCSl - RS- Resource :: = SEQUENCE {
maxNunber TxPor t sPer Resour ce ENUMVERATED {p2, p4, p8, pl2, pl6, p24, p32},
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maxNunmber Resour cesPer Band I NTEGER (1..64),
t ot al Nurber TxPor t sPer Band | NTEGER (2. . 256)

- TAG CODEBOOKPARAMETERS- STOP
- ASNLSTOP

- FeatureSetCombination
The | E FeatureSetCombination is a two-dimensional matrix of FeatureSet entries.

Each FeatureSetsPerBand contains a list of feature sets applicable to the carrier(s) of one band entry of the associated band combination. Across the associated bands, the UE
shall support the combination of FeatureSets at the same position in the FeatureSetsPerBand. All FeatureSetsPerBand in one FeatureSetCombination must have the same
number of entries.

The number of FeatureSetsPerBand in the FeatureSetCombination must be equal to the number of band entries in an associated band combination. The first FeatureSetPerBand
appliesto the first band entry of the band combination, and so on.

Each FeatureSet contains either a pair of NR or E-UTRA feature set IDs for UL and DL.

In case of NR, the actual feature setsfor UL and DL are defined in the FeatureSets |E and referred to from here by their ID, i.e., their position in the featureSetsUplink /
featureSetsDownlink list in the FeatureSet | E.

In case of E-UTRA, the feature setsreferred to from thislist are defined in TS 36.331 [10] and conveyed as part of the UE-EUTRA-Capability container.

The FeatureSetUplink and FeatureSetDownlink referred to from the FeatureSet comprise, among other information, a set of FeatureSetUplinkPer CC-1d:s and
FeatureSetDownlinkPer CC-1d:s. The number of these per-CC 1Ds determines the number of carriers that the UE is able to aggregate contiguously in frequency domain in the
corresponding band. The number of carriers supported by the UE is also restricted by the bandwidth class indicated in the associated BandCombination, if present.

In feature set combinations the UE shall exclude entries for fallback combinations with same capabilities, since the network may anyway assume that the UE supports those.

NOTE 1: The UE may advertise fallback band-combinations in which it supports additional functionality explicitly in two ways: Either by setting FeatureSet IDs to zero
(inter-band and intra-band non-contiguous fallback) and by reducing the number of FeatureSet-PerCC Idsin a Feature Set (intra-band contiguous fallback). Or by
separate BandCombination entries with associated FeatureSetCombinations.

NOTE 2: The UE may advertise a FeatureSetCombination containing only fallback band combinations. That means, in a FeatureSetCombination, each group of
FeatureSets across the bands may contain at least one pair of FeatureSetUplinkld and FeatureSetDownlinkld which is set to 0/0.

NOTE 3: The Network configures serving cell(s) and BWP(s) configuration to comply with capabilities derived from the combination of FeatureSets at the same position in
the FeatureSetsPerBand, regardless of activated/deactivated serving cell(s) and BWP(s).

FeatureSetCombination information element

-- ASNLISTART
- TAG FEATURESETCOMBI NATI ON- START
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Feat ur eSet Conbi nation ::= SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF Feat ur eSet sPer Band
Feat ureSet sPerBand :: = SEQUENCE (Sl ZE (1.. maxFeat ureSet sPerBand)) OF Feat ur eSet
FeatureSet ::= CHO CE {
eutra SEQUENCE {
downl i nkSet EUTRA Feat ur eSet EUTRA- Downl i nkl d,
upl i nkSet EUTRA Feat ur eSet EUTRA- Upl i nkl d
b
nr SEQUENCE {
downl i nkSet NR Feat ur eSet Downl i nkl d,
upl i nkSet NR Feat ur eSet Upl i nkl d
}
}
-- TAG FEATURESETCOVBI NATI ON- STOP
- ASNLSTCP

- FeatureSetCombinationld

The | E FeatureSetCombinationld identifies a FeatureSetCombination. The FeatureSetCombinationld of a FeatureSetCombination is the position of the FeatureSetCombination
in the featureSetCombinations list (in UE-NR-Capability or UE-MRDC-Capability). The FeatureSetCombinationld = O refersto the first entry in the featureSetCombinations list
(in UE-NR-Capability or UE-MRDC-Capability).

NOTE: The FeatureSetCombinationld = 1024 is not used due to the maximum entry number of featureSetCombinations.

FeatureSetCombinationld information element

- ASNLSTART
- TAG FEATURESETCOMBI NATI ONI D- START

Feat ur eSet Conbi nationld ::= I NTEGER (0.. naxFeat ur eSet Conbi nati ons)

- TAG FEATURESETCOMBI NATI ONI D- STOP
- ASN1ISTOP

- FeatureSetDownlink

The |E FeatureSetDownlink indicates a set of features that the UE supports on the carriers corresponding to one band entry in a band combination.

FeatureSetDownlink information element

- ASNLSTART
- TAG FEATURESETDOWALI NK- START
Feat ureSet Downl i nk ::= SEQUENCE {
f eat ur eSet Li st Per Downl i nkCC SEQUENCE (Sl ZE (1.. maxNrof Servi ngCel | s)) OF Feat ur eSet Downl i nkPer CC- | d,
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i nt raBandFr eqSepar ati onDL
scal i ngFact or
dumy8
scel | Wt hout SSB
csi - RS- MeasSCel | Wt hout SSB
dumyl
typel- 3-CSS
pdcch- Moni t ori ngAnyCQccasi ons
dunmmy?2
ue- Speci fi cUL- DL- Assi gnnent
sear chSpaceShari ngCA- DL
ti meDur ati onFor QCL

scs- 60kHz

scs- 120kHz

401

FreqSepar at i ond ass

ENUVERATED {f Op4, fOp75, fOp8}
ENUVERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { support ed}
ENUVMERATED { support ed}

ENUMERATED { wi t hout DCl - Gap, wi t hDCl - Gap}

ENUMERATED { suppor t ed}
ENUVMERATED { support ed}
ENUMERATED { support ed}
SEQUENCE {

ENUVERATED {s7, sl14, s28}
ENUVERATED {s14, s28}

}
pdsch- Processi ngTypel-Di ff er ent TB- Per Sl ot SEQUENCE {

scs- 15kHz ENUMERATED { upt 02, upto4, upto7}
scs- 30kHz ENUVERATED {upt 02, upto4, upto7}
scs- 60kHz ENUVERATED {upt 02, upto4, upto7}
scs- 120kHz ENUMERATED { upt 02, upto4, upto7}
}
dunmy3 DummyA
dummy4 SEQUENCE (Sl ZE (1.. maxNrof Codebooks)) OF DummyB
dummy5 SEQUENCE (Sl ZE (1.. maxNrof Codebooks)) OF DummyC
dunmy 6 SEQUENCE (SI ZE (1.. maxNrof Codebooks)) OF DunmmyD
dummy7 SEQUENCE (SI ZE (1.. maxNrof Codebooks)) OF DurmmyE
}
Feat ur eSet Downl i nk-v1540 ::= SEQUENCE {
oneFL- DVRS- TwoAddi ti onal DVRS- DL ENUVERATED { support ed} OPTI ONAL,
addi ti onal DVRS- DL- Al t ENUMERATED { suppor t ed} OPTI ONAL,
t woFL- DVRS- TwoAddi ti onal DVRS- DL ENUMERATED { suppor t ed} OPTI ONAL,
oneFL- DVRS- Thr eeAddi ti onal DVRS- DL ENUMERATED { suppor t ed} OPTIl ONAL,
pdcch- Moni t ori ngAnyCccasi onsW t hSpanGap SEQUENCE {
scs- 15kHz ENUMVERATED {set1, set2, set3} OPTI ONAL,
scs- 30kHz ENUMVERATED {set1, set2, set3} OPTI ONAL,
scs- 60kHz ENUMERATED {set1, set2, set3} OPTIl ONAL,
scs- 120kHz ENUMERATED {set1, set2, set3} OPTI ONAL
} OPTI ONAL,
pdsch- Separ ati onWt hGap ENUMERATED { suppor t ed} OPTI ONAL,
pdsch- Processi ngType2 SEQUENCE {
scs- 15kHz Processi ngPar anet er s OPTI ONAL,
scs- 30kHz Processi ngPar anet er s OPTI ONAL,
scs- 60kHz Processi ngPar anet er s OPTI ONAL
} OPTI ONAL,
pdsch- Processi ngType2-Lim ted SEQUENCE {
di ff er ent TB- Per Sl ot - SCS- 30kHz ENUMERATED {upt 01, upto2, upto4, upto7}
} OPTI ONAL,
dl - MCS- Tabl eAl t - Dynanmi cl ndi cati on ENUMERATED { suppor t ed} OPTI ONAL
}
Feat ur eSet Downl i nk-v15a0 ::= SEQUENCE {
suppor t edSRS- Resour ces SRS- Resour ces OPTI ONAL

ETSI

ETSI TS 138 331 V15.13.0 (2021-04)

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL
OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL



3GPP TS 38.331 version 15.13.0 Release 15

}

DumyA :: = SEQUENCE {
maxNunber NZP- CSI - RS- Per CC

maxNunber Port sAcr ossNZP- CSI - RS- Per CC

maxNunber CS- 1 M Per CC

maxNunber Si mul t aneousCSl - RS- Act BWP- Al | CC ENUMERATED {n5, n6, n7, n8, n9, nl0, nl2, nl4, nl6,
n28, n30, n32, n34, n36, n38, n40,

t ot al Nurber Por t sSi mul t aneousCSI - RS- Act BWP- Al | CC ENUMERATED {p8, pl12, pl6, p24, p32, p40, p48, p56, p64, p72, p8O,

}

DummyB :: = SEQUENCE {
maxNunber TxPor t sPer Resour ce
maxNunber Resour ces
t ot al Nunber TxPort s
suppor t edCodebookMde
maxNunber CSI - RS- Per Resour ceSet

}

DumyC :: = SEQUENCE {
maxNunber TxPor t sPer Resour ce
maxNunber Resour ces
t ot al Nunber TxPort s
suppor t edCodebookMde
suppor t edNunber Panel s
maxNunber CSI - RS- Per Resour ceSet

}

DummyD : : = SEQUENCE {

maxNunber TxPor t sPer Resour ce
maxNunber Resour ces

t ot al Nunber TxPort s

par anet er Lx

anpl i tudeScal i ngType

anpl i t udeSubset Restriction
maxNunber CSI - RS- Per Resour ceSet

}

DummyE :: = SEQUENCE {

maxNunber TxPor t sPer Resour ce

maxNunber Resour ces

t ot al Nunber TxPorts

par anet er Lx

anpl i t udeScal i ngType

maxNunber CSI - RS- Per Resour ceSet
}

-- TAG FEATURESETDOWALI NK- STOP
-- ASNLISTOP
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ENUMERATED {p2, p4, p8, pl2, pl6, p24, p32, p40, p48, p56, p64, p72, p8O,
p88, p96, pl04, pll2, pl20, pl28, pl36, pl44, pl52, pl60, pl68,
pl76, pl84, pl92, p200, p208, p216, p224, p232, p240, p248, p256},

ENUMERATED {nl1, n2, n4, n8, nl6, n32},

n54, n56, n58, n60, n62, n64},

n24, n26,
n48, n50, n52,

p88, p96, pl04, pll2, pl20, pl28, pl36, pl44, pl52, pl60, pl68,
pl76, pl84, pl92, p200, p208, p216, p224, p232, p240, p248, p256}

ENUMERATED {p2, p4, p8, pl2, pl6, p24, p32},
I NTEGER (1. .64),

I NTEGER (2. . 256),

ENUMERATED {npdel, npdelAndMbde2},

I NTEGER (1..8)

ENUVERATED { p8, pl16, p32},

I NTEGER (1..64),

I NTEGER (2. . 256),

ENUMERATED { nodel, node2, both},
ENUVERATED {n2, n4},

I NTEGER (1..8)

ENUVERATED {p4, p8, pl2, pl6, p24, p32},

I NTEGER (1..64),

I NTEGER (2. . 256),

I NTEGER (2..4),

ENUMERATED {wi deband, wi debandAndSubband},

ENUMERATED { suppor t ed} OPTI ONAL,
I NTEGER (1..8)

ENUMERATED {p4, p8, pl2, pl6, p24, p32},

I NTEGER (1..64),

I NTEGER (2. .256),

I NTEGER (2. . 4),

ENUMERATED {wi deband, wi debandAndSubband},
I NTEGER (1. .8)
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FeatureSetDownlink field descriptions

featureSetListPerDownlinkCC

Indicates which features the UE supports on the individual DL carriers of the feature set (and hence of a band entry that refer to the feature set). The UE shall hence include at
least as many FeatureSetDownlinkPerCC-Id in this list as the number of carriers it supports according to the ca-BandwidthClassDL, except if indicating additional functionality
by reducing the number of FeatureSetDownlinkPerCC-Id in the feature set (see NOTE 1 in FeatureSetCombination IE description). The order of the elements in this list is not
relevant, i.e., the network may configure any of the carriers in accordance with any of the FeatureSetDownlinkPerCC-Id in this list.

supportedSRS-Resources

Indicates supported SRS resources for SRS carrier switching to the band associated with this FeatureSetDownlink. The UE is only allowed to set this field for a band with
associated FeatureSetUplinkld set to 0.

— FeatureSetDownlinkld

The |E FeatureSetDownlinkld identifies a downlink feature set. The FeatureSetDownlinkld of a FeatureSetDownlink isthe index position of the FeatureSetDownlink in the
featureSetsDownlink list in the FeatureSets | E. The first element in that list is referred to by FeatureSetDownlinkld = 1. The FeatureSetDownlinkld=0 is not used by an actual
FeatureSetDownlink but means that the UE does not support a carrier in this band of a band combination.

FeatureSetDownlinkld information element

-- ASNLISTART
-- TAG FEATURESETDOWALI NKI D- START

Feat ureSet Downl i nkld :: = I NTEGER (0. .naxDownl i nkFeat ur eSet s)

-- TAG FEATURESETDOWALI NKI D- STOP
-- ASNLISTOP

- FeatureSetDownlinkPerCC

The | E FeatureSetDownlinkPer CC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.

FeatureSetDownlinkPerCC information element

-- ASNLISTART

- - TAG FEATURESETDOMALI NKPERCC- START

Feat ur eSet Downl i nkPer CC : : = SEQUENCE {
support edSubcarri er Spaci ngDL Subcarri er Spaci ng,
support edBandwi dt hDL Support edBandwi dt h,
channel BW 90mhz ENUMERATED { suppor t ed} OPTI ONAL,
maxNunmber M MO Layer s PDSCH M MO Layer sDL OPTI ONAL,
support edMbdul at i onOr der DL Modul at i onOr der OPTI ONAL
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- TAG FEATURESETDOWALI NKPERCC- STOP
- ASNLSTOP

- FeatureSetDownlinkPerCC-Id

The | E FeatureSetDownlinkPer CC-Id identifies a set of features applicable to one carrier of afeature set. The FeatureSetDownlinkPer CC-1d of a FeatureSetDownlinkPerCC is
the index position of the FeatureSetDownlinkPer CC in the featureSetsDownlinkPer CC. The first element in the list is referred to by FeatureSetDownlinkPer CC-1d = 1, and so
on.

FeatureSetDownlinkPerCC-Id information element

- ASNLSTART
- TAG FEATURESETDOWALI NKPERCC- | D- START

Feat ur eSet Downl i nkPer CC-1d :: = I NTEGER (1. . naxPer CC- Feat ur eSet s)

-- TAG FEATURESETDOWALI NKPERCC- | D- STOP
- ASN1STOP

- FeatureSetEUTRA-Downlinkld

The |E FeatureSetEUTRA-Downlinkld identifies a downlink feature set in E-UTRA list (see TS 36.331 [10]. The first element in that list is referred to by FeatureSetEUTRA-
Downlinkld = 1. The FeatureSstEUTRA-Downlinkld=0 is used when the UE does not support a carrier in this band of a band combination.

FeatureSetEUTRA-Downlinkld information element

- ASNLSTART
- TAG FEATURESETEUTRADOWALI NKI D- START

Feat ur eSet EUTRA- Downl i nkld :: = I NTEGER (0. .nmaxEUTRA- DL- Feat ur eSet s)

- TAG FEATURESETEUTRADOWALI NKI D- STOP
- ASN1STOP

- FeatureSetEUTRA-Uplinklid

The |E FeatureSetEUTRA-Uplinkld identifies an uplink feature set in E-UTRA list (see TS 36.331 [10]. Thefirst element in that list is referred to by FeatureSetEUTRA-
Uplinkld = 1. The FeatureSetEUTRA-Uplinkld =0 is used when the UE does not support a carrier in this band of a band combination.

FeatureSetEUTRA-Uplinkld information element

- ASNLSTART
- TAG FEATURESETEUTRAUPLI NKI D- START
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Feat ur eSet EUTRA- Upl i nkld :: = I NTEGER (0. .nmaxEUTRA- UL- Feat ur eSet s)

- - TAG FEATURESETEUTRAUPLI NKI D- STOP
- ASNLSTOP

- FeatureSets

The |E FeatureSetsis used to provide pools of downlink and uplink features sets. A FeatureSetCombination refersto the IDs of the feature set(s) that the UE supportsin that
FeatureSetCombination. The BandCombination entries in the BandCombinationList then indicate the ID of the FeatureSetCombination that the UE supports for that band
combination.

The entriesin the listsin this | E are identified by their index position. For example, the FeatureSetUplinkPer CC-ld = 4 identifies the 4" element in the featureSetsUplinkPer CC
list.

NOTE: When feature sets (per CC) IEs require extension in future versions of the specification, new versions of the FeatureSetDownlink, FeatureSetUplink, FeatureSets,
FeatureSetDownlinkPer CC and/or FeatureSetUplinkPer CC will be created and instantiated in corresponding new listsin the FeatureSets |E. For example, if new
capability bits are to be added to the FeatureSetDownlink, they will instead be defined in a new FeatureSetDownlink-rxy which will be instantiated in a new
featureSetDownlinkList-rxy list. If a UE indicates in a FeatureSetCombination that it supports the FeatureSetDownlink with ID #5, it impliesthat it supports both
the features in FeatureSetDownlink #5 and FeatureSetDownlink-rxy #5 (if present). The number of entriesin the new list(s) shall be the same asin the original
list(s).

FeatureSets information element

- ASNLSTART
- TAG FEATURESETS- START
FeatureSets ::= SEQUENCE {

f eat ur eSet sDownl i nk SEQUENCE (Sl ZE (1..maxDownl i nkFeatureSets)) OF FeatureSet Downl i nk OPTI ONAL,
f eat ur eSet sDownl i nkPer CC SEQUENCE (Sl ZE (1.. maxPer CC- Feat ureSets)) OF Feat ureSet Downl i nkPer CC OPTI ONAL,
f eat ureSet sUpl i nk SEQUENCE (Sl ZE (1..maxUplinkFeatureSets)) OF FeatureSet Uplink OPTI ONAL,
f eat ur eSet sUpl i nkPer CC SEQUENCE (Sl ZE (1.. maxPer CC- FeatureSets)) OF Feat ureSet Upl i nkPer CC OPTI ONAL,
[
f eat ur eSet sDownl i nk-v1540 SEQUENCE (Sl ZE (1..maxDownl i nkFeat ureSets)) OF Feat ur eSet Downl i nk-v1540 OPTI ONAL,
f eat ur eSet sUpl i nk- v1540 SEQUENCE (Sl ZE (1..maxUpl i nkFeatureSets)) OF FeatureSet Uplink-v1540 OPTIl ONAL,
f eat ur eSet sUpl i nkPer CC- v1540 SEQUENCE (Sl ZE (1.. maxPer CC- Feat ureSets)) OF Feat ureSet Upl i nkPer CC-v1540 OPTI ONAL
i
f eat ur eSet sDownl i nk- v15a0 SEQUENCE (Sl ZE (1.. maxDownl i nkFeat ureSets)) OF Feat ureSet Downl i nk-v15a0 OPTI ONAL

11

- TAG FEATURESETS- STOP
- ASNISTOP
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The |E FeatureSetUplink is used to indicate the features that the UE supports on the carriers corresponding to one band entry in a band combination.

-- ASNLISTART
-- TAG FEATURESETUPLI NK- START

FeatureSet Uplink ::= SEQUENCE
f eat ureSet Li st Per Upl i nkCC
scal i ngFact or

SEQUENCE (SI ZE (1..
ENUMERATED {fOp4, fO0p75, fOp8}

FeatureSetUplink information element

{

dunmmy3 ENUMERATED { suppor t ed}

i nt raBandFr eqSepar ati onUL
sear chSpaceShari ngCA- UL

FregSepar ati onCl ass
ENUVMERATED { support ed}

dummy1 Dummy|

suppor t edSRS- Resour ces

t woPUCCH- Gr oup

dynam cSwi t chSUL

si mul t aneous TxSUL- NonSUL

SRS- Resour ces

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

pusch- Processi ngTypel- Di fferent TB- Per Sl ot SEQUENCE {
scs- 15kHz ENUMERATED {upt 02, upto4, upto7}
scs- 30kHz ENUMERATED {upt 02, upto4, upto7}
scs- 60kHz ENUMERATED {upt 02, upto4, upto7}
scs- 120kHz ENUMERATED { upt 02, upto4, upto7}

}

dunmy?2 DummyF

}
Feat ur eSet Upl i nk-v1540 :: =

SEQUENCE {

zer oSl ot O f set Aperi odi cSRS ENUMERATED { support ed} OPTI ONAL,
pa- PhaseDi sconti nui tyl npact s ENUMERATED { support ed} OPTI ONAL,
pusch- Separ ati onWt hGap ENUMERATED { suppor t ed} OPTIl ONAL,
pusch- Processi ngType2 SEQUENCE {
scs- 15kHz Processi ngPar anet er s OPTI ONAL,
scs- 30kHz Processi ngPar anet er s OPTI ONAL,
scs- 60kHz Processi ngPar anet er s OPTI ONAL
} OPTI ONAL,
ul - MCS- Tabl eAl t - Dynami cl ndi cati on ENUMERATED { suppor t ed} OPTI ONAL

}

SRS- Resources :: =
maxNunber Aper i odi cSRS- Per BWP
maxNunber Aper i odi cSRS- Per BWP- Per S| ot
maxNunber Peri odi cSRS- Per BWP
maxNunber Peri odi cSRS- Per BWP- Per S| ot
maxNunber Sem Per si st ent SRS- Per BWP
maxNunber Sem Per si st ent SRS- Per BWP- Per Sl ot
maxNunber SRS- Por t s- Per Resour ce

}

DumyF :: =
maxNunber Per i odi cCSl - Repor t Per BWP

SEQUENCE {

ENUMERATED {nl1, n2, n4, n8, nl6},
I NTEGER (1..6),

ENUMERATED {nl1, n2, n4, n8, nlé6},
I NTEGER (1..6),

ENUMERATED {nl1, n2, n4, n8, nl6},
I NTEGER (1..6),

ENUVERATED {nl1, n2, n4}

SEQUENCE {

I NTEGER (1.. 4),
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maxNunber Aper i odi cCSl - Repor t Per BWP I NTEGER (1..4),
maxNunber Semi Per si st ent CS| - Repor t Per BWP I NTEGER (0. .4),
si mul t aneousCSI - Report sAl | CC I NTEGER (5. . 32)

}

-- TAG FEATURESETUPLI NK- STOP
-- ASNLISTOP

FeatureSetUplink field descriptions

featureSetListPerUplinkCC

Indicates which features the UE supports on the individual UL carriers of the feature set (and hence of a band entry that refers to the feature set). The UE shall hence include
at least as many FeatureSetUplinkPerCC-Id in this list as the number of carriers it supports according to the ca-BandwidthClassUL, except if indicating additional functionality
by reducing the number of FeatureSetUplinkPerCC-Id in the feature set (see NOTE 1 in FeatureSetCombination IE description). The order of the elements in this list is not
relevant, i.e., the network may configure any of the carriers in accordance with any of the FeatureSetUplinkPerCC-Id in this list.

- FeatureSetUplinkid

The |E FeatureSetUplinkid identifies an uplink feature set. The FeatureSetUplinkld of a FeatureSetUplink is the index position of the FeatureSetUplink in the featureSetsUplink
list in the FeatureSets |E. Thefirst element in thelist is referred to by FeatureSetUplinkld = 1, and so on. The FeatureSetUplinkld =0 is not used by an actual FeatureSetUplink
but means that the UE does not support a carrier in this band of a band combination.

FeatureSetUplinkld information element

-- ASNLISTART
-- TAG FEATURESETUPLI NKI D- START

FeatureSet Uplinkld ::= I NTEGER (0. . nmaxUpl i nkFeat ur eSet s)

-- TAG FEATURESETUPLI NKI D- STOP
-- ASNLISTOP

- FeatureSetUplinkPerCC

The |E FeatureSetUplinkPer CC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.

FeatureSetUplinkPerCC information element

-- ASNLISTART
- - TAG FEATURESETUPL| NKPERCC- START
Feat ureSet Upl i nkPer CC :: = SEQUENCE {
support edSubcarri er Spaci nguL Subcarri er Spaci ng,
suppor t edBandwi dt hUL Suppor t edBandwi dt h,
channel BW 90mhz ENUMERATED { suppor t ed} OPTIl ONAL,
m no- CB- PUSCH SEQUENCE {
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maxNunmber M MO Layer sCB- PUSCH M MO Layer sUL OPTI ONAL,
maxNunmber SRS- Resour cePer Set I NTEGER (1..2)

} OPTI ONAL,
maxNunber M MO Layer sNonCB- PUSCH M MO Layer sUL OPTI ONAL,
suppor t edModul ati onOr der UL Modul at i onOr der OPTI ONAL
}
Feat ur eSet Upl i nkPer CC-v1540 :: = SEQUENCE {
SEQUENCE {

m nmo- NonCB- PUSCH
maxNunber SRS- Resour cePer Set I NTEGER (1..4),
maxNunber Si mul t aneousSRS- Resour ceTx I NTEGER (1..4)

} OPTI ONAL

-- TAG FEATURESETUPLI NKPERCC- STOP
- ASNLISTOP

- FeatureSetUplinkPerCC-Id
The |E FeatureSetUplinkPer CC-1d identifies a set of features applicable to one carrier of afeature set. The FeatureSetUplinkPer CC-1d of a FeatureSetUplinkPer CC is the index

position of the FeatureSetUplinkPer CC in the featureSetsUplinkPer CC. Thefirst element in the list is referred to by FeatureSetUplinkPer CC-1d = 1, and so on.

FeatureSetUplinkPerCC-Id information element

-- ASNLSTART
- TAG FEATURESETUPLI NKPERCC- | D- START

I NTEGER ( 1..nmaxPer CC- Feat ur eSet s)

Feat ureSet Upl i nkPerCC-1d ::=

- TAG FEATURESETUPLI NKPERCC- | D- STOP
- ASN1ISTOP

FregBandIndicatorEUTRA

-- ASNLSTART
- TAG FREQBANDI NDI CATOREUTRA- START

= | NTEGER (1..maxBandsEUTRA)

Fr eqBandl ndi cat or EUTRA : :

- TAG FREQBANDI NDI CATOREUTRA- STOP
- ASN1STOP

- FregBandList
The |E FregBandList is used by the network to request NR CA, NR non-CA and/or MR-DC band combinations for specific NR and/or E-UTRA frequency bands and/or up to a

specific number of carriers and/or up to specific aggregated bandwidth. Thisis also used to request feature sets (for NR) and feature set combinations (for NR and MR-DC).
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-- ASNLISTART
-- TAG FREQBANDLI| ST- START

FreqgBandLi st ::=
FreqgBandl nformation ::=

bandl nf or mat i onEUTRA
bandl nf or mat i onNR

}

FreqgBandl| nf or mat i onEUTRA : : =
bandEUTRA
ca- Bandwi dt hCl assDL- EUTRA
ca- Bandwi dt hCl assUL- EUTRA

}

FreqgBandl nformati onNR :: =
bandNR
maxBandwi dt hRequest edDL
maxBandwi dt hRequest edUL
maxCarri er sRequest edDL
maxCarri er sRequest edUL

}

Aggr egat edBandwi dth :: =

-- TAG FREQBANDLI ST- STOP
-- ASNLISTCP

FreqBandList information element

SEQUENCE (Sl ZE (1..maxBandsMRDC)) OF FregBandl nformation

CHO CE {
Fr egBandl nf or mat i onEUTRA,
Fr egBandl nf or mat i onNR

SEQUENCE {
Fr egBandl ndi cat or EUTRA,
CA- Bandwi dt hCl assEUTRA OPTI ONAL, --
CA- Bandwi dt hCl assEUTRA OPTI ONAL --
SEQUENCE {
FregBandl ndi cat or NR,
Aggr egat edBandwi dt h OPTIl ONAL, --
Aggr egat edBandwi dt h OPTI ONAL, --
I NTEGER (1..nmaxNrof Servi ngCel | s) OPTI ONAL, --
I NTEGER (1..nmaxNrof Servi ngCel | s) OPTI ONAL --

ENUMERATED {nhz50, nhz100, nhz150, nhz200, nhz250, nhz300, nhz350,
mhz400, mhz450, nmhz500, nmhz550, nmhz600, nMhz650, nMhz700, mhz750, mhz800}

— FregSeparationClass

Need
Need

Need
Need
Need
Need

z2z2zZ222

ETSI TS 138 331 V15.13.0 (2021-04)

The |E FreqSeparationClassis used for an intra-band non-contiguous CA band combination to indicate frequency separation between lower edge of lowest CC and upper edge

of highest CC in afrequency band.

-- ASNLSTART

- - TAG FREQSEPARATI ONCLASS- START

FregSeparationClass information element

FregSeparati onC ass ::= ENUMERATED {c1, c2, c3, ...}

- - TAG FREQSEPARATI ONCLASS- STOP

-- ASNLISTOP

ETSI
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- IMS-Parameters

The |E IMS-Parametersis used to convery capabilitiesrelated to IMS.

IMS-Parameters information element

-- ASNLISTART

-- TAG | M5- PARAMETERS- START

| M- Paraneters ::= SEQUENCE {
i ms- Par anet er sConmon | M5- Par anmet er sConmon OPTI ONAL,
i ms- Par anet er sFRX- Di f f | MB- Par anet er sFRX- Di f f OPTI ONAL,

}

| MB- Par anet ersConmon ::=  SEQUENCE {
voi ceOver EUTRA- 5GC ENUMERATED { suppor t ed} OPTI ONAL,
[
voi ceOver SCG- Bear er EUTRA- 5GC ENUMERATED { suppor t ed} OPTI ONAL
1]

| MB- Par anet er sFRX-Di ff :: = SEQUENCE {

voi ceOver NR ENUMERATED { suppor t ed} OPTI ONAL,

}

-- TAG | M5- PARAMETERS- STCP
-- ASNLISTCP

- InterRAT-Parameters

The |E InterRAT-Parametersis used convey UE capabilities related to the other RATS.

InterRAT-Parameters information element

-- ASN1START
-- TAG | NTERRAT- PARAMETERS- START
I nt er RAT- Paraneters ::= SEQUENCE {
eutra EUTRA- Par anet er s OPTI ONAL,
}
EUTRA- Par anmeters ::= SEQUENCE {
suppor t edBandLi st EUTRA SEQUENCE (Sl ZE (1..maxBandsEUTRA)) OF FregBandl ndi cat or EUTRA,
eut r a- Par anet er sConmon EUTRA- Par aret er sConmon OPTI ONAL,

eut r a- Par anet er sXDD- Di f f EUTRA- Par anet er sXDD- Di f f OPTI ONAL,
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}

EUTRA- Par armet er sCormon : : = SEQUENCE {
nf bi - EUTRA ENUVERATED { suppor t ed} OPTI ONAL,
nodi f i edMPR- Behavi or EUTRA BI T STRING (SI ZE (32)) OPTI ONAL,
mul ti NS- Pmax- EUTRA ENUMERATED { suppor t ed} OPTI ONAL,
rs- SI NR- MeasEUTRA ENUMERATED { suppor t ed} OPTI ONAL,
[l
ne- DC ENUMERATED { suppor t ed} OPTI ONAL
11

}

EUTRA- Par anet er sXDD-Di ff :: = SEQUENCE {
rsrgMeasW debandEUTRA ENUMERATED { suppor t ed} OPTI ONAL,

}

-- TAG | NTERRAT- PARAMETERS- STOP
-- ASNLISTOP

- MAC-Parameters

The |lE MAC-Parametersis used to convey capabilities related to MAC.

MAC-Parameters information element

-- ASNLISTART

-- TAG MAC PARAMETERS- START

MAC- Par anet ers ::= SEQUENCE {
mac- Par anmet er sConmon MAC- Par anet er sConmon OPTI ONAL,
mac- Par anet er sXDD- Di f f MAC- Par anet er sXDD- Di f f OPTI ONAL

}

MAC- Par anet er sConmon : : = SEQUENCE {
I cp-Restriction ENUMERATED { suppor t ed} OPTI ONAL,
dumy ENUMERATED { support ed} OPTI ONAL,
| ch-ToSCel | Restriction ENUMERATED { suppor t ed} OPTIl ONAL,
[
recommendedBi t Rat e ENUMERATED { support ed} OPTI ONAL,
recommendedBi t Rat eQuery ENUMERATED { suppor t ed} OPTI ONAL
11

MAC- Par anet ersXDD-Di ff ::= SEQUENCE {
ski pUpl i nkTxDynam ¢ ENUMERATED { suppor t ed} OPTI ONAL,
| ogi cal Channel SR-Del ayTi ner ENUMERATED { support ed} OPTI ONAL,
| ongDRX- Cycl e ENUMERATED { support ed} OPTI ONAL,
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shor t DRX- Cycl e ENUMERATED { suppor t ed}
mul ti pl eSR- Confi gurations ENUMERATED { suppor t ed}
mul ti pl eConfi guredG ants ENUVMERATED { support ed}

}

-- TAG MAC- PARAMETERS- STOP
-- ASNLISTOP

— MeasAndMobParameters

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
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The |E MeasAndMobParameters is used to convey UE capabilities related to measurements for radio resource management (RRM), radio link monitoring (RLM) and mobility

(e.g. handover).

MeasAndMobParameters information element

-- ASNLISTART
- - TAG MEASANDMOBPARAMETERS- START

MeasAndMbbPar aneters :: = SEQUENCE {
measAndMobPar anet er sConmon
measAndMobPar anet er sXDD- Di f f
measAndMobPar anmet er sFRX- Di f f

Meas AndMobPar anet er sConmon
MeasAndMobPar anet er sXDD- Di f f
MeasAndMobPar anet er sFRX- Di f f

}

MeasAndMbbPar anet er sCommon : : = SEQUENCE {
support edCGapPattern BI T STRING (SI ZE (22))
ssh-RLM ENUMERATED { suppor t ed}

ssb- AndCSI - RS- RLM

C]

[l

event B- MeasAndReport
handover FDD- TDD
eutra- CG - Reporting
nr-Cd - Reporting

11,

[l
i ndependent GapConfi g

peri odi cEUTRA- MeasAndRepor t
handover FR1- FR2

maxNumber CSI - RS- RRM RS- SI NR
11,

[

nr- Cd - Reporti ng- ENDC

11,

[l

eutra- Cd - Reporti ng- NEDC
eutra- Cd - Reporti ng- NRDC
nr- Cd - Reporti ng- NEDC
nr-CG3 - Reporting- NRDC

11

ENUMERATED { suppor t ed}

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

ENUMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

ENUMERATED {n4, n8, nl6, n32,

ENUVMERATED { suppor t ed}

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
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}

MeasAndMobPar anet er sXDD- Di f f

}

Meas AndMobPar anet er sFRX- Di f f

}

- - TAG MEASANDMOBPARAMETERS- STOP

i ntraAndl nt er F- MeasAndReport

event A- MeasAndReport
[l
handoverlInterF
handover LTE- EPC
handover LTE- 5GC
11,

[

sftd- MeasNR- Nei gh

sft d- MeasNR- Nei gh- DRX
11

L]

ss- SI NR- Meas

csi - RSRP- AndRSRQ MeasW t hSSB
csi - RSRP- AndRSRQ- MeasW t hout SSB

csi - SI NR- Meas
csi - RS-RLM

[l
handover|nterF
handover LTE- EPC
handover LTE- 5GC

11,
[l

C]

maxNunber Resour ce- CSl - RS- RLM

11,
([

si mul t aneousRxDat aSSB- Di f f Nuner ol ogy

11

-- ASNLISTOP

The |E MeasAndMobParametersMRDC is used to convey capability parameters related to RRM measurements and RRC mobility.

SEQUENCE {
ENUVERATED { support ed}
ENUMERATED { suppor t ed}

ENUVMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

SEQUENCE {

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

ENUMERATED {n2,

ENUVERATED { support ed}

MeasAndMobParametersMRDC

-- ASNLISTART

- - TAG MEASANDMOBPARAMETERSMRDC- START

MeasAndMobPar anet er sMRDC : : =
measAndMobPar anet er sMRDC- Conmon

413

n8}

OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL

OPTI ONAL,
OPTI ONAL

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL

OPTI ONAL

OPTI ONAL

MeasAndMobParametersMRDC information element

SEQUENCE {

Meas AndMbbPar anet er sMRDC- Conmon

ETSI
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measAndMobPar anet er sSMRDC- XDD- Di f f
measAndMobPar anet er sSMRDC- FRX- Di f f

Meas AndMobPar anet er sMRDC- XDD- Di f f
Meas AndMobPar anet er sSMRDC- FRX- Di f f
}

MeasAndMbbPar anet er sMRDC- v1560 :: = SEQUENCE {
measAndMobPar anet er sSMRDC- XDD- Di f f - v1560 Meas AndMobPar anet er sMRDC- XDD- Di f f - v1560
}

MeasAndMobPar anet er sMRDC- Common @ : =
i ndependent GapConfi g
}

MeasAndMobPar anet er sMRDC- XDD-Di ff :: =
sftd- MeasPSCel |
sftd- MeasNR- Cel |

SEQUENCE {
ENUMERATED { suppor t ed}

SEQUENCE {
ENUMERATED { suppor t ed}
ENUMERATED { support ed}
}

Meas AndMobPar anmet er sSMRDC- XDD- Di f f - v1560 :: =
sftd- MeasPSCel | - NEDC
}

MeasAndMbbPar anet er sMRDC- FRX-Di ff :: =
si mul t aneousRxDat aSSB- Di f f Nuner ol ogy
}

- - TAG MEASANDMOBPARAMETERSMRDC- STOP
-- ASNLISTCP

SEQUENCE {
ENUMERATED { suppor t ed}

SEQUENCE {
ENUMERATED { suppor t ed}

- MIMO-Layers

The |IE MIMO-Layersis used to convey the number of supported MIMO layers.

MIMO-Layers information element

-- ASNLISTART

-- TAG M MO LAYERS- START
M MO LayersDL :: = ENUMVERATED {twoLayers, fourlLayers, eightlLayers}
M MO LayersUL ::= ENUMERATED {onelLayer, twolLayers, fourLayers}

-- TAG M MD>- LAYERS- STOP
-- ASNLISTOP

- MIMO-ParametersPerBand

ETSI TS 138 331 V15.13.0 (2021-04)

OPTI ONAL,
OPTI ONAL

OPTI ONAL

OPTI ONAL

OPTIl ONAL,
OPTI ONAL

OPTI ONAL

OPTI ONAL

The |IE MIMO-ParametersPerBand is used to convey MIMO related parameters specific for a certain band (not per feature set or band combination).
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MIMO-ParametersPerBand information element

-- ASNLISTART
-- TAG M MO PARAMVETERSPERBAND- START
M MO Par anet er sPerBand :: = SEQUENCE {
tci - St at ePDSCH SEQUENCE {

maxNunber Confi gur edTCl st at esPer CC ~ ENUMERATED {n4, n8, nl6, n32, n64, nl28} OPTIl ONAL,
maxNunber Act i veTCl - Per BWP ENUMERATED {nl1, n2, n4, n8} OPTI ONAL
} OPTI ONAL,
addi tional ActiveTCl - St at ePDCCH ENUMERATED { support ed} OPTI ONAL,
pusch- TransCoher ence ENUMERATED {nonCoherent, partial Coherent, full Coherent} OPTIl ONAL,
beantCor r espondenceW t hout UL- BeanSweepi ng ENUMERATED { suppor t ed} OPTIl ONAL,
peri odi cBeanReport ENUMERATED { suppor t ed} OPTI ONAL,
aperi odi cBeanReport ENUMERATED { support ed} OPTI ONAL,
sp- BeanRepor t PUCCH ENUMERATED { support ed} OPTI ONAL,
sp- BeanRepor t PUSCH ENUMERATED { suppor t ed} OPTI ONAL,
dummy1 DummyG OPTI ONAL,
maxNunmber RxBeam I NTEGER (2. .8) OPTI ONAL,
maxNunber RxTxBeantwi t chDL SEQUENCE {
scs- 15kHz ENUMERATED {n4, n7, nl4} OPTI ONAL,
scs- 30kHz ENUVERATED {n4, n7, nl4} OPTI ONAL,
scs- 60kHz ENUMERATED {n4, n7, nl4} OPTI ONAL,
scs-120kHz ENUMERATED {n4, n7, nl4} OPTI ONAL,
sCcs- 240kHz ENUVERATED {n4, n7, nl4} OPTI ONAL
} OPTI ONAL,
maxNunber NonG- oupBeanReporti ng ENUMERATED {nl1, n2, n4} OPTI ONAL,
gr oupBeanReporti ng ENUVMERATED { suppor t ed} OPTI ONAL,
upl i nkBeanmVanagenent SEQUENCE {
maxNunmber SRS- Resour cePer Set - BM ENUMERATED {n2, n4, n8, nlé6},
maxNunber SRS- Resour ceSet I NTECER (1..8)
} OPTI ONAL,
maxNurber CSI - RS- BFD I NTEGER (1. . 64) OPTI ONAL,
maxNurber SSB- BFD I NTEGER (1. . 64) OPTI ONAL,
maxNurber CSI - RS- SSB- CBD I NTEGER (1. .256) OPTI ONAL,
dumy?2 ENUMERATED { suppor t ed} OPTI ONAL,
t woPor t sSPTRS- UL ENUMERATED { suppor t ed} OPTI ONAL,
dumy5 SRS- Resour ces OPTI ONAL,
dummy3 I NTEGER (1. . 4) OPTI ONAL,
beanReport Ti m ng SEQUENCE {
scs- 15kHz ENUMERATED {syn?2, symd, synB} OPTI ONAL,
scs- 30kHz ENUMERATED {sym4, synB, synil4, synR8} OPTI ONAL,
scs- 60kHz ENUVERATED {syn8, synil4, synR8} OPTI ONAL,
scs- 120kHz ENUMERATED {synil4, synR8, synb6} OPTI ONAL
} OPTI ONAL,
ptrs-DensityRecommendat i onSet DL SEQUENCE {
scs- 15kHz PTRS- Densi t yRecomendat i onDL OPTI ONAL,
scs- 30kHz PTRS- Densi t yReconmendat i onDL OPTIl ONAL,
scs- 60kHz PTRS- Densi t yReconmendat i onDL OPTI ONAL,
scs-120kHz PTRS- Densi t yRecomendat i onDL OPTI ONAL
OPTI ONAL,
ptrs-Densi t yRecommendat i onSet UL SEQUENCE {
scs- 15kHz PTRS- Densi t yReconmendat i onUL OPTI ONAL,
scs- 30kHz PTRS- Densi t yRecomendat i onUL OPTI ONAL,
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scs- 60kHz
scs- 120kHz
}
dumy4

aperi odi cTRS

[
dumy6
beamVanagenent SSB- CS| - RS
beanSwi t chTi m ng

scs- 60kHz

scs- 120kHz

L]

codebookPar anet er s

csi - RS- 1 M Recept i onFor Feedback
csi - RS- Pr ocFr amewor kFor SRS

csi - Report Fr amewor k

csi - RS- For Tr acki ng

srs-AssocCSl - RS

spati al Rel ati ons

11

416

PTRS- Densi t yReconmendat i onUL
PTRS- Densi t yReconmendat i onUL

DunmmyH
ENUMERATED { suppor t ed}

ENUVERATED {t r ue}

Beamvanagenent SSB- CS| - RS

SEQUENCE {
ENUVERATED {syni4, syn28, symd8, synR24, synB836}
ENUVERATED {syni4, syn28, symd8, synR24, synB836}

CodebookPar anet er s

CSl - RS- | M Recept i onFor Feedback
CSl - RS- Pr ocFr amewor kFor SRS

CSl - Report Fr amewor k

CSl - RS- For Tr acki ng

SEQUENCE (SI ZE (1.. maxNrof CSI - RS- Resources)) OF SupportedCsl - RS- Resour ce

Spati al Rel ati ons

}
DumyG :: = SEQUENCE {
maxNunber SSB- CSI - RS- Resour ceOneTx ENUMVERATED {n8, nl16, n32, n64},
maxNunber SSB- CS| - RS- Resour ceTwoTx ENUMERATED {nO, n4, n8, nl6, n32, n64},
support edCSl - RS- Densi ty ENUMERATED {one, three, oneAndThree}
Beanivanagenent SSB-CSI - RS : : = SEQUENCE {
maxNunber SSB- CSI - RS- Resour ceOneTx ENUVERATED {n0O, n8, nl16, n32, n64},
maxNunber CSI - RS- Resour ce ENUMVERATED {n0O, n4, n8, nl6, n32, n64},
maxNunber CSI - RS- Resour ceTwoTx ENUMVERATED {n0O, n4, n8, nl6, n32, n64},
support edCSl - RS- Densi ty ENUVERATED {one, three, oneAndThree}
maxNunber Aper i odi cCSl - RS- Resour ce ENUVERATED {n0O, nl1, n4, n8, nl6, n32, n64}
}
DumyH :: = SEQUENCE {
bur st Lengt h I NTEGER (1..2),
maxSi mul t aneousResour ceSet sPer CC I NTEGER (1..8),
maxConf i gur edResour ceSet sPer CC I NTECER (1..64),
maxConf i gur edResour ceSet sAl | CC I NTEGER (1..128)
}
CSl - RS- For Tracking :: = SEQUENCE {
maxBur st Lengt h I NTEGER (1..2),
maxSi nul t aneousResour ceSet sPer CC I NTEGER (1..8),
maxConf i gur edResour ceSet sPer CC | NTEGER (1..64),
maxConf i gur edResour ceSet sAl | CC | NTEGER (1. . 256)
}

CSI - RS- | M Recept i onFor Feedback :: =
maxConf i gNunmber NZP- CSI - RS- Per CC

SEQUENCE {
I NTEGER (1. .64),

maxConf i gNunmber Por t sAcr ossNZP- CSl - RS- Per CC | NTEGER (2. .256),

ETSI
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maxConf i gNunmber CSI - | M Per CC
maxNunber Si mul t aneousNZP- CSI - RS- Per CC
t ot al Nunber Por t sSi mul t aneousNZP- CSI - RS- Per CC

CSI - RS- Pr ocFr amewor kFor SRS : : =
maxNunber Peri odi cSRS- AssocCSl - RS- Per BWP
maxNunber Aper i odi cSRS- AssocCSlI - RS- Per BWP
maxNunber SP- SRS- AssocCSlI - RS- Per BWP
si mul t aneousSRS- AssocCSl - RS- Per CC

417

ENUMERATED {nl1, n2, n4, n8,
I NTEGER (1. .64),
I NTEGER (2. .256)

nl6, n32},

SEQUENCE {

I NTEGER (1..4),
I NTEGER (1.. 4),
I NTEGER (0. . 4),
I NTEGER (1..8)

}
CSl - Report Framework :: = SEQUENCE {
maxNunber Per i odi cCSl - Per BWP- For CS| - Repor t I NTEGER (1..4),
maxNunber Aper i odi cCS| - Per BWP- For CS| - Repor t I NTEGER (1..4),
maxNumnber Semi Per si st ent CS| - Per BWP- For CS| - Report | NTEGER (0. . 4),
maxNunber Per i odi cCSl - Per BWP- For BeanRepor t I NTEGER (1..4),
maxNunber Aper i odi cCSl - Per BWP- For BeanRepor t I NTEGER (1..4),
maxNunber Aperi odi cCSl -tri ggeri ngSt at ePer CC ENUMERATED {n3, n7, nl5, n31, n63, nl28},
maxNunber Sem Per si st ent CSI - Per BWP- For BeanmReport | NTEGER (0. . 4),
si mul t aneousCSl - Repor t sPer CC I NTEGER (1..8)
}
PTRS- Densi t yRecommendati onDL :: = SEQUENCE {
frequencyDensityl I NTECER (1..276),
frequencyDensity2 I NTEGER (1..276),
timeDensityl I NTEGER (0. . 29),
ti meDensity2 I NTEGER (0. .29),
ti neDensity3 I NTEGER (0. .29)
}
PTRS- Densi t yRecommendati onUL :: = SEQUENCE {
frequencyDensityl I NTECER (1..276),
frequencyDensity2 I NTEGER (1..276),
timeDensityl I NTEGER (0. . 29),
ti meDensity2 I NTECER (0. .29),
ti meDensity3 I NTECER (0. .29),
sanpl eDensi tyl I NTEGER (1..276),
sanpl eDensi ty2 I NTEGER (1..276),
sanpl eDensity3 I NTECER (1..276),
sanpl eDensi ty4 I NTECER (1..276),
sanpl eDensi ty5 I NTEGER (1..276)
}
Spatial Rel ations ::= SEQUENCE {
maxNunber Conf i gur edSpati al Rel ati ons ENUVERATED {n4, n8, nl6, n32, n64, n96},
maxNunber Acti veSpati al Rel ati ons ENUVERATED {nl1, n2, n4, n8, nl4},
addi ti onal Acti veSpati al Rel ati onPUCCH ENUMERATED { suppor t ed}
maxNunber DL- RS- QCL- TypeD ENUMERATED {nl1, n2, n4, n8, nl4}
}
Dumyl ::= SEQUENCE {
support edSRS- TxPort Swi t ch ENUMERATED {t1r2, tlr4, t2r4, tlr4-t2r4, tr-equal},

t xSwi t chl mpact ToRx

ENUMERATED {t r ue}

ETSI
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}

-- TAG M MO- PARAMETERSPERBAND- STOP
-- ASNLISTOP

MIMO-ParametersPerBand field description
csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework
CSil related capabilities which the UE supports on each of the carriers operated on this band. If the network configures the UE with serving cells on both FR1 and FR2 bands,
these values may be further limited by the corresponding fields in fr1-fr2-Add-UE-NR-Capabilities.

- ModulationOrder
The |E ModulationOrder is used to convey the maximum supported modulation order.

ModulationOrder information element

-- ASNLSTART
-- TAG MODULATI ONORDER- START

Modul at i onOrder ::= ENUMERATED {bpsk-hal f pi, bpsk, qpsk, qanml6, qan64, qanR56}

- - TAG MODULATI ONORDER- STOP
-- ASNLISTOP

- MRDC-Parameters

The |IE MRDC-Parameters contains the band combination parameters specific to MR-DC for a given MR-DC band combination.

MRDC-Parameters information element

-- ASNLISTART

-- TAG MRDC- PARAMETERS- START

MRDC- Par anet ers ::= SEQUENCE {
si ngl eUL- Transmi ssi on ENUMERATED { suppor t ed} OPTIl ONAL,
dynami cPower Shar i ngENDC ENUMERATED { suppor t ed} OPTI ONAL,
tdm Pattern ENUMERATED { suppor t ed} OPTI ONAL,
ul - Shar i ngEUTRA- NR ENUVERATED {tdm fdm both} OPTI ONAL,
ul - Swi t chi ngTi meEUTRA- NR ENUMERATED {typel, type2} OPTI ONAL,
si mul t aneousRxTx| nt er BandENDC ENUMERATED { suppor t ed} OPTI ONAL,
asyncl nt raBandENDC ENUMERATED { suppor t ed} OPTI ONAL,
[l
dual PA-Architecture ENUVERATED { suppor t ed} OPTI ONAL,
i nt raBandENDC- Suppor t ENUMERATED { non-conti guous, bot h} OPTI ONAL,
ul - Ti m ngAl i gnment EUTRA- NR ENUMERATED {r equi r ed} OPTI ONAL

ETSI
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11
}

MRDC- Par anet er s- v1580 :
dynami cPower Shar i ngNEDC
}

MRDC- Par anet er s-v1590 :: =
i nt er BandCont i guousMRDC
}

- - TAG MRDC- PARAMETERS- STOP
-- ASNLISTOP

: = SEQUENCE {

ENUMERATED { suppor t ed}

SEQUENCE {

ENUMERATED { suppor t ed}

- NRDC-Parameters

419

OPTI ONAL

OPTI ONAL

The |E NRDC-Parameters contains parameters specific to NR-DC, i.e., which are not applicableto NR SA.

-- ASNLISTART
- - TAG NRDC- PARAMETERS- START

NRDC- Par aneters ::=
measAndMobPar anmet er sSNRDC
gener al Par anet er sSNRDC

f dd- Add- UE- NRDC- Capabi li ti es
t dd- Add- UE- NRDC- Capabi li ties
fr1- Add- UE- NRDC- Capabilities
fr2- Add- UE- NRDC- Capabilities

dunmy?2
dunmmy

}

NRDC- Par anet er s-v1570 :: =
sf n- SyncNRDC

}

NRDC- Par anet er s-v15c0 :: =
pdcp- Dupl i cati onSpl it SRB
pdcp- Dupl i cati onSpl it DRB

- - TAG NRDC- PARAMETERS- STOP
-- ASNLISTCP

NRDC-Parameters information element

SEQUENCE {
MeasAndMbbPar anet er sMRDC
Gener al Par anet er sSMRDC- XDD- Di f f
UE- MRDC- Capabi | i t yAddXDD- Mbde
UE- MRDC- Capabi | i t yAddXDD- Mbde
UE- MRDC- Capabi | i t yAddFRX- Mode
UE- MRDC- Capabi | i t yAddFRX- Mode
COCTET STRI NG
SEQUENCE {}

SEQUENCE {
ENUMERATED { suppor t ed}

SEQUENCE {
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

ETSI
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OPTI ONAL,
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OPTI ONAL,
OPTI ONAL
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- PDCP-Parameters

The |IE PDCP-Parametersis used to convey capabilities related to PDCP.

PDCP-Parameters information element

-- ASNLISTART
- - TAG PDCP- PARAMETERS- START
PDCP- Par aneters ::= SEQUENCE {
support edROHC Profil es SEQUENCE {
profil e0x0000 BOOLEAN,
profil e0x0001 BOOLEAN,
profil e0x0002 BOOLEAN,
profil eOx0003 BOOLEAN,
profil eOx0004 BOOLEAN,
profil eOx0006 BOOLEAN,
profil eOx0101 BOOLEAN,
profil e0Ox0102 BOOLEAN,
profil e0x0103 BOOLEAN,
profil eOx0104 BOOLEAN
b
maxNunber ROHC- Cont ext Sessi ons ENUMERATED {cs2, cs4, c¢s8, csl12, csl16, cs24, cs32, cs48, csb64,
€cs128, c¢s256, cs512, cs1024, cs16384, spare2, sparel},
upl i nkOnl yROHC- Profi | es ENUMERATED { suppor t ed} OPTIl ONAL,
cont i nueROHC- Cont ext ENUMERATED { suppor t ed} OPTI ONAL,
out O Order Del i very ENUMERATED { suppor t ed} OPTI ONAL,
short SN ENUMERATED { support ed} OPTI ONAL,
pdcp- Dupl i cati onSRB ENUMERATED { suppor t ed} OPTIl ONAL,
pdcp- Dupl i cati onMCG Or SCG- DRB ENUVERATED { suppor t ed} OPTI ONAL,
}

- - TAG PDCP- PARAMETERS- STOP
-- ASNLISTCP

- PDCP-ParametersMRDC

The |E PDCP-ParametersMRDC is used to convey PDCP related capabilities for MR-DC.

PDCP-ParametersMRDC information element

-- ASNLSTART

- - TAG PDCP- PARAMETERSMRDC- START

PDCP- Par anet er sMRDC : : = SEQUENCE {
pdcp- Dupl i cati onSpl it SRB ENUMERATED { suppor t ed} OPTI ONAL,
pdcp- Dupl i cati onSpl it DRB ENUMERATED { suppor t ed} OPTI ONAL

ETSI
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- - TAG PDCP- PARAMETERSMRDC- STOP
-- ASNLISTOP

- Phy-Parameters

The |E Phy-Parametersis used to convey the physical layer capabilities.

-- ASNLISTART
- - TAG PHY- PARAMETERS- START

Phy- Parameters ::=
phy- Par armet er sCormon
phy- Par anet er sXDD- Di f f
phy- Par anet er sFRX- Di f f
phy- Par anet er sFR1
phy- Par anet er sFR2

Phy- Par anmet er sCommon : : =
csi - RS- CFRA- For HO
dynami cPRB- Bundl i ngDL
sp- CSl - Repor t PUCCH
sp- CSl - Repor t PUSCH
nzp- CSl - RS- | nt ef Mynt
t ype2- SP- CSI - Feedback- LongPUCCH
precoder Granul ari t yCORESET
dynam cHARQ ACK- Codebook
sem St at i cHARQ ACK- Codebook
spati al Bundl i ngHARQ ACK
dynam cBet aOf f set | nd- HARQ ACK- CSI
pucch- Repetition-F1-3-4
ra- TypeO- PUSCH
dynam cSwi t chRA- TypeO- 1- PDSCH
dynam cSwi t chRA- Type0- 1- PUSCH
pdsch- Mappi ngTypeA
pdsch- Mappi ngTypeB
i nterl eavi ngVRB- ToPRB- PDSCH
i nt er Sl ot Fr eqHoppi ng- PUSCH
typel- PUSCH RepetitionMilti Slots
type2- PUSCH RepetitionMil ti Sl ots
pusch- RepetitionMilti Slots
pdsch- RepetitionMiulti Slots
downl i nkSPS
confi guredUL- G ant Typel
confi guredUL- G ant Type2
pre- Enpt | ndi cati on-DL
cbg- Transl ndi cati on- DL
chg- Transl ndi cati on- UL
cbg- Fl ushl ndi cati on- DL

421

Phy-Parameters information element

SEQUENCE {

Phy- Par anmet er sConmon
Phy- Par anet er sXDD- Di f f
Phy- Par anet er sFRX- Di f f
Phy- Par anmet er sFR1

Phy- Par anmet er sFR2

SEQUENCE {

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
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OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
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OPTI ONAL,
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OPTI ONAL,
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dynam cHARQ ACK- CodeB- CBG Ret x- DL
rat eMat chi ngResrcSet Semi - Static
rat eMat chi ngResr cSet Dynami ¢

bwp- Swi t chi ngDel ay

[l
dunmy

11,

[l

maxNunber Sear chSpaces

rat eMat chi ngCt r| Resr cSet Dynami ¢
maxLayer sM MO | ndi cati on

11,

spCel | Pl acenment

11

)

}
Phy- Par amet ersXDD-Di ff ::=
dynam cSFI
t woPUCCH- FO- 2- ConsecSynbol s
twoDi f f er ent TPC- Loop- PUSCH
twoDi f f er ent TPC- Loop- PUCCH
[
dl - Schedul i ngCrf f set - PDSCH- TypeA
dl - Schedul i ngOF f set - PDSCH- TypeB
ul - Schedul i ngOf f set
11
}
Phy- Par amet er sFRX-Di ff ::=
dynam cSFI
dumyl
t woFL- DVRS
dumy?2
dumy3

suppor t edDVRS- TypeDL
support edDVRS- TypeUL
sem OpenLoopCsl

csi - Report Wt hout PM
csi - Report Wt hout CQ
onePort sPTRS

t woPUCCH- FO- 2- ConsecSynbol s
pucch- F2- Wt hFH
pucch- F3- Wt hFH
pucch- F4- Wt hFH
pucch- FO- 2W t hout FH
pucch- F1- 3- 4W t hout FH

mux- SR- HARQ- ACK- CSI - PUCCH Mul t i Per Sl ot

uci - CodeBl ockSegnent ati on
onePUCCH LongAndShor t For mat
t woPUCCH AnyQt her sl nSl ot

i ntraSl ot Fr eqHoppi ng- PUSCH

422

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVMERATED { support ed}
ENUVERATED {typel, type2}

ENUMERATED { support ed}

ENUMERATED { n10}
ENUMERATED { support ed}
ENUMERATED { support ed}

Carrier AggregationVari ant

SEQUENCE {

ENUMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { support ed}

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

SEQUENCE {
ENUMERATED { suppor t ed}
BIT STRING (SI ZE (2))

BIT STRING (SI ZE (2))

BIT STRING (SI ZE (2))

BIT STRING (SI ZE (2))
ENUVERATED {typel, typelAnd2}
ENUVERATED {typel, typelAnd2}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

BIT STRING (SI ZE (2))
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUMERATED { not Suppor t ed}
ENUMERATED { not Suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { support ed}
ENUMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

ETSI

OPTI ONAL
OPTI ONAL
OPTI ONAL
OPTI ONAL

OPTI ONAL

OPTI ONAL
OPTI ONAL
OPTI ONAL

OPTI ONAL

OPTI ONAL
OPTI ONAL
OPTI ONAL
OPTI ONAL

OPTI ONAL
OPTI ONAL
OPTI ONAL

1
1
1

1

1

1

)
i
1

)

1

1
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OPTI ONAL,
OPTI ONAL,
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OPTI ONAL,
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Phy-

pusch- LBRM

pdcch- Bl i ndDet ecti onCA

t pc- PUSCH- RNTI

t pc- PUCCH- RNTI

t pc- SRS- RNTI

absol ut eTPC- Conmand

twoDi f f er ent TPC- Loop- PUSCH
twoDi f f er ent TPC- Loop- PUCCH
pusch- Hal f Pi - BPSK

pucch- F3- 4- Hal f Pi - BPSK

al nost Cont i guousCP- OFDM UL
sp- CSI - RS

sp-CSl -1 M

tdd- Mul ti DL- UL- Swi t chPer Sl ot
mul ti pl eCORESET

’

[l

csi - RS- | M Recept i onFor Feedback
csi - RS- Pr ocFr amewor kFor SRS

csi - Report Fr amewor k

mux- SR- HARQ- ACK- CSI - PUCCH OncePer Sl ot

sameSynbol
di f f Synbol

}

mux- SR- HARQ ACK- PUCCH

mux- Mul ti pl eG oupCirl CH Overl ap
dl - Schedul i ngOr f set - PDSCH TypeA
dl - Schedul i ngOf f set - PDSCH TypeB
ul - Schedul i ngOf f set

dl - 64QAM MCS- Tabl eAl t

ul - 64QAM MCS- Tabl eAl t

cqgi - Tabl eAl' t

oneFL- DVRS- TwoAddi t i onal DVRS- UL
t woFL- DVRS- TwoAddi t i onal DVRS- UL
oneFL- DVRS- Thr eeAddi t i onal DMVRS- UL
11,

[

pdcch- Bl i ndDet ect i onNRDC
pdcch- Bl i ndDet ect i onMCG UE
pdcch- Bl i ndDet ect i onSCG UE

}
muix- HARQ ACK- PUSCH- Di f f Synol
11

ParanmetersFRL :: =

pdcch- Moni t ori ngSi ngl eCccasi on
scs- 60kHz

pdsch- 256 QAM FR1

pdsch- RE- Mappi ngFR1- Per Synbol

1

[l
pdsch- RE- Mappi ngFR1- Per Sl ot

423

ENUMERATED { suppor t ed}
I NTEGER (4. . 16)

ENUVERATED { support ed}
ENUVERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { support ed}
ENUVMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { support ed}
ENUMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}

CSl - RS- | M Recept i onFor Feedback
CSl - RS- Pr ocFr amewor kFor SRS
CSl - Repor t Fr amewor k
SEQUENCE {
ENUMERATED { suppor t ed}
ENUMERATED { support ed}

ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVMERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}

SEQUENCE {
I NTEGER (1..15),
I NTEGER (1. . 15)

ENUVERATED { support ed}

SEQUENCE {
ENUVERATED { support ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMVERATED {n10, n20}

ENUMERATED {n16, n32, n48, n64,

nl44, nl60, nl76, nl192, n208,

ETSI

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL

OPTI ONAL
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL

OPTI ONAL,
OPTI ONAL

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

nll2, nl28,
n256}

1

OPTI ONAL
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11

}

Phy- Par anet ersFR2 :: =
dummy
pdsch- RE- Mappi ngFR2- Per Synbol
[
pCel | - FR2
pdsch- RE- Mappi ngFR2- Per Sl ot
11

}

- - TAG PHY- PARAMETERS- STOP
-- ASNLISTOP

424

SEQUENCE {
ENUMERATED { suppor t ed}
ENUVERATED {n6, n20}

ENUMERATED { suppor t ed}
ENUMERATED {n16, n32, n48, n64, n80, n96, nll2, nl28,
nl44, n160, nl76, n192, n208, n224, n240, n256}

OPTI ONAL,
OPTI ONAL,

OPTI ONAL,

OPTI ONAL
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Phy-ParametersFRX-Diff field description

csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework
These fields are optionally present in fr1-fr2-Add-UE-NR-Capabilities in UE-NR-Capability. They shall not be set in any other instance of the IE Phy-ParametersFRX-Diff. If the
network configures the UE with serving cells on both FR1 and FR2 bands, these parameters, if present, limit the corresponding parameters in MIMO-ParametersPerBand.

- Phy-ParametersMRDC

The |E Phy-ParametersMRDC is used to convey physical layer capabilities for MR-DC.

-- ASNLSTART
- - TAG PHY- PARAMETERSMRDC- START

Phy- Par amet er sMRDC : : =
nai cs- Capabi | i ty-List

L]

Phy-ParametersMRDC information element

SEQUENCE {
SEQUENCE (Sl ZE (1..maxNrof NAI CS-Entries)) OF NAICS-Capability-Entry

spCel | Pl acenment Carri er Aggregati onVari ant OPTI ONAL
11

}

NAI CS- Capabi lity-Entry ::= SEQUENCE {
nunmber O NAI CS- Capabl eCC I NTEGER( 1. .5),

nunber O Aggr egat edPRB

}

- - TAG PHY- PARAMETERSMRDC- STCP
-- ASNISTOP

ENUMERATED {n50, n75, nl100, nl125, n150, nl175, n200, n225,

n250, n275, n300, n350, n400, n450, n500, spare},

ETSI
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PHY-ParametersMRDC field descriptions

naics-Capability-List
Indicates that UE in MR-DC supports NAICS as defined in TS 36.331 [10].

- ProcessingParameters

The |E ProcessingParametersis used to indicate PDSCH/PUSCH processing capabilities supported by the UE.

ProcessingParameters information element

-- ASNLISTART
- - TAG PROCESS|I NGPARAMETERS- START
Processi ngParaneters :: = SEQUENCE {
fal | back ENUMERATED {sc, capl-only},
di ff erent TB- Per Sl ot SEQUENCE {
upt ol Nunber Of Carriers OPTI ONAL,
upt 02 Nunmber Of Carriers OPTI ONAL,
upt 04 Nunmber Of Carriers OPTI ONAL,
upt o7 Nunber O Carriers OPTI ONAL
} OPTI ONAL
}
Nunber Of Carriers ::= I NTEGER (1..16)

- - TAG PROCESS| NGPARAMETERS- STOP
-- ASNLISTOP

- RAT-Type

The |E RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/transferred UE capabilities.

RAT-Type information element

-- ASNLSTART
-- TAG RAT- TYPE- START

RAT- Type ::= ENUMERATED {nr, eutra-nr, eutra, sparel, ...}

-- TAG RAT- TYPE- STOP
-- ASNLISTOP

ETSI
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- RF-Parameters

The |E RF-Parametersis used to convey RF-related capabilities for NR operation.

-- ASNLISTART
- - TAG RF- PARAMETERS- START

RF- Par aneters ::=
support edBandLi st NR
suppor t edBandConbi nati onLi st
appl i edFreqgBandLi stFilter

1

suppor t edBandConbi nat i onLi st-v1540

srs- Swi t chi ngTi mreRequest ed
11,
[

suppor t edBandConbi nat i onLi st -v1550

11,
[l

suppor t edBandConbi nat i onLi st -v1560

11
}

BandNR :: =
bandNR
nodi f i edMPR- Behavi our
m no- Par anet er sPer Band
ext endedCP
mul tipleTdC
bwp- Wt hout Restriction
bwp- SameNuner ol ogy
bwp- Di f f Nuner ol ogy

crossCarri er Schedul i ng- SanmeSCS

pdsch- 256 QAM FR2

pusch- 256 QAM

ue- Power d ass

r at eivat chi ngLTE- CRS

channel BWs- DL

fri

scs- 15kHz
scs- 30kHz
scs- 60kHz

scs- 60kHz
scs-120kHz

}
channel BWs- UL
fril

426

RF-Parameters information element

SEQUENCE {
SEQUENCE (Sl ZE (1..nmaxBands)) OF BandNR,

BandConbi nat i onLi st
FregBandLi st

BandConbi nat i onLi st -v1540
ENUMERATED {t r ue}

BandConbi nati onLi st-v1550

BandConbi nat i onLi st -v1560

SEQUENCE {

Fr egBandl ndi cat or NR,
BI T STRING (SI ZE (8))
M MO Par anet er sPer Band
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { suppor t ed}
ENUMERATED { upt 02, upt 04}
ENUVERATED { upt 04}
ENUMERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUMERATED {pcl, pc2, pc3, pc4}
ENUMERATED { suppor t ed}
CHO CE {
SEQUENCE {
BI T STRING (Sl ZE (10))
BI T STRING (Sl ZE (10))
BI T STRING (Sl ZE (10))

SEQUENCE {
BI T STRING (SI ZE (3))
BI T STRING (SI ZE (3))

CHOI CE {
SEQUENCE {

ETSI
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OPTI ONAL
OPTI ONAL

OPTI ONAL

OPTI ONAL

OPTI
OPTI
OPTI
OPTI
OPTI
OPTI
OPTI
OPTI
OPTI
OPTI
OPTI
OPTI

OPTI

1

1

1

ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
ONAL,
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OPTI ONAL

OPTI ONAL,
OPTI ONAL
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scs- 15kHz
scs- 30kHz
scs- 60kHz
I
fr2
scs- 60kHz
scs-120kHz
}

L]

maxUpl i nkDut yCycl e- PC2- FRL
11,

[l
pucch- Spati al Rel | nf oMAC- CE

power Boost i ng- pi 2BPSK
11,

[l
maxUpl i nkDut yCycl e- FR2
11,

[
channel BW- DL- v1590

fri
scs- 15kHz
scs- 30kHz
scs- 60kHz
}
fr2
scs- 60kHz
scs-120kHz
}
}
channel BW- UL- v1590
fri
scs- 15kHz
scs- 30kHz
scs- 60kHz
I
fr2
scs- 60kHz
scs- 120kHz
}

1

— gy e

}

- - TAG RF- PARAMETERS- STOP
-- ASNLISTOP

%
symet ri cBandwi dt hConbi nati onSet
]

BI T STRING (Sl ZE (10))
BI T STRING (Sl ZE (10))
BI T STRING (Sl ZE (10))

SEQUENCE {

BI T STRING (Sl ZE (3))
BI T STRING (Sl ZE (3))

ENUVERATED {n60, n70,

ENUMERATED { suppor t ed}
ENUMERATED { support ed}

ENUMERATED {n15, n20, n25, n30, n40,

CHOI CE {
SEQUENCE {
BI T STRI NG (SI ZE (16))
BI T STRING (Sl ZE (16))
BI T STRING (SI ZE (16))

SEQUENCE {
BI T STRING (Sl ZE (8))
BI T STRING (Sl ZE (8))

CHOI CE {
SEQUENCE {
BI T STRING (SI ZE (16))
BI T STRING (SI ZE (16))
BI T STRING (SI ZE (16))

SEQUENCE {

BI T STRI NG (SI ZE (8))
BI T STRING (SI ZE (8))

BI T STRING (Sl ZE (1..32))

n80,
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RF-Parameters field descriptions

appliedFregBandListFilter

eutra-nr-only [10].

In this field the UE mirrors the FregBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList
in accordance with this appliedFregBandListFilter. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field

supportedBandCombinationList

field eutra-nr-only [10].

A list of band combinations that the UE supports for NR (and NR-DC, if requested). The FeatureSetCombinationld:s in this list refer to the FeatureSetCombination entries in the
featureSetCombinations list in the UE-NR-Capability IE. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the

- RF-ParametersMRDC

The |E RF-Parameter sMRDC is used to convey RF related capabilities for MR-DC.

-- ASNLSTART
- - TAG RF- PARAMETERSMRDC- START

RF-ParametersMRDC information element

RF- Par anet er sSMRDC : : = SEQUENCE {

suppor t edBandConbi nati onLi st
appl i edFreqgBandLi stFilter

1

[l

srs-Sw t chi ngTi neRequest ed

suppor t edBandConbi nat i onLi st -v1540
11.

[l

suppor t edBandConbi nat i onLi st -v1550

11,

[l
suppor t edBandConbi nat i onLi st -v1560

suppor t edBandConbi nat i onLi st NEDC- Onl y
11,

[l

suppor t edBandConbi nat i onLi st-v1570
11,

[l T

suppor t edBandConbi nat i onLi st -v1580
11,

[l

suppor t edBandConbi nat i onLi st -v1590
11,

[l

BandConbi nat i onLi st
Fr egBandLi st

ENUVERATED {t r ue}

BandConbi nat i onLi st-v1540

BandConbi nat i onLi st - v1550

BandConbi nat i onLi st -v1560

BandConbi nat i onLi st

BandConbi nat i onLi st -v1570

BandConbi nati onLi st-v1580

BandConbi nati onLi st-v1590

suppor t edBandConbi nat i onLi st NEDC- Onl y- v15a0 SEQUENCE {
BandConbi nati onLi st -v1540
BandConbi nati onLi st-v1560
BandConbi nat i onLi st -v1570
BandConbi nat i onLi st -v1580

suppor t edBandConbi nati onLi st -v1540
suppor t edBandConbi nati onLi st -v1560
suppor t edBandConbi nat i onLi st -v1570
suppor t edBandConbi nat i onLi st -v1580
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suppor t edBandConbi nat i onLi st -v1590 BandConbi nat i onLi st - v1590 OPTI ONAL
} OPTI ONAL
11
}

- - TAG RF- PARAMETERSMRDC- STOP
-- ASNLISTOP

RF-ParametersMRDC field descriptions

appliedFregBandListFilter

In this field the UE mirrors the FregBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList
in accordance with this appliedFregBandListFilter.

supportedBandCombinationList

A list of band combinations that the UE supports for (NG)EN-DC, or both (NG)EN-DC and NE-DC. The FeatureSetCombinationld:s in this list refer to the
FeatureSetCombination entries in the featureSetCombinations list in the UE-MRDC-Capability IE.

supportedBandCombinationListNEDC-Only

A list of band combinations that the UE supports only for NE-DC. The FeatureSetCombinationld:s in this list refer to the FeatureSetCombination entries in the
featureSetCombinations list in the UE-MRDC-Capability IE.

- RLC-Parameters

The |E RLC-Parametersis used to convey capabilities related to RLC.

RLC-Parameters information element

-- ASN1START

-- TAG RLC- PARAMETERS- START

RLC- Par anmeters ::= SEQUENCE {
am Wt hShort SN ENUMERATED { supported} OPTI ONAL,
um Wt hShort SN ENUMERATED { supported} OPTI ONAL,
um Wt hLongSN ENUVERATED {supported} OPTI ONAL,

}

-- TAG RLC- PARAMETERS- STOP
-- ASNLISTOP

- SDAP-Parameters

The |IE SDAP-Parametersis used to convey capabilities related to SDAP.

SDAP-Parameters information element

-- ASNLSTART
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- - TAG SDAP- PARAMETERS- START

SDAP- Par anet ers ::= SEQUENCE {
as- Refl ectiveQS ENUVERATED {t rue} OPTI ONAL,

}

- - TAG SDAP- PARAMETERS- STOP
-- ASNLISTOP

- SRS-SwitchingTimeNR

The |E SRS SwitchingTimeNR is used to indicate the SRS carrier switching time supported by the UE for one NR band pair.

SRS-SwitchingTimeNR information element

-- ASNLISTART
-- TAG SRS- SW TCHI NGTI MENR- START
SRS- Swi t chi ngTi meNR : : = SEQUENCE {
swi t chi ngTi meDL ENUMERATED {nOus, n30us, nl100us, nl140us, n200us, n300us, n500us, n900us} OPTI ONAL,
swi t chi ngTi meUL ENUMERATED {nOus, n30us, nl00us, n140us, n200us, n300us, n500us, n900us} OPTI ONAL
}

-- TAG SRS- SW TCHI NGTI MENR- STOP
-- ASNLISTOP

- SRS-SwitchingTimeEUTRA

The |E SRS-SwitchingTimeEUTRA is used to indicate the SRS carrier switching time supported by the UE for one E-UTRA band pair.

SRS-SwitchingTimeEUTRA information element

-- ASNLISTART
-- TAG SRS- SW TCHI NGTI MEEUTRA- START
SRS- Swi t chi ngTi meEUTRA : : = SEQUENCE {
swi t chi ngTi meDL ENUMERATED {n0O, nOdot5, nl1, nldot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, n5dot5, n6, n6dot5, n7}
OPTI ONAL,
swi t chi ngTi meUL ENUMVERATED {n0, nOdot5, nl1, nldot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, n5dot5, n6, nédot5, n7}
OPTI ONAL

}
-- TAG SRS- SW TCHI NGTI MEEUTRA- STOP
-- ASNLISTOP
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- SupportedBandwidth

The |E SupportedBandwidth is used to indicate the maximum channel bandwidth supported by the UE on one carrier of a band of a band combination.

SupportedBandwidth information element

-- ASNLISTART

- - TAG SUPPORTEDBANDW DTH- START

Support edBandwi dth :: = CHO CE {
frl ENUVERATED {nhz5, nhz10, nhz15, nhz20, nmhz25, nhz30, nmhz40, nmhz50, nhz60, nmhz80, mhz100},
fr2 ENUMERATED {nhz50, nhz100, nhz200, nhz400}

}

- - TAG SUPPORTEDBANDW DTH- STOP
-- ASNLISTOP

- UE-CapabilityRAT-ContainerList

The |E UE-CapabilityRAT-ContainerList contains alist of radio access technology specific capability containers.

UE-CapabilityRAT-ContainerList information element

-- ASNLISTART
-- TAG UE- CAPABI LI TYRAT- CONTAI NERLI ST- START
UE- Capabi | i t yRAT- Cont ai nerLi st ::= SEQUENCE (Sl ZE (0..maxRAT- Capabi | i tyCont ai ners)) OF UE- CapabilityRAT-Cont ai ner
UE- Capabi | i t yRAT- Cont ai ner ::= SEQUENCE {
rat-Type RAT- Type,
ue- Capabi | i t yRAT- Cont ai ner OCTET STRI NG
}

-- TAG UE- CAPABI LI TYRAT- CONTAI NERLI ST- STOP
-- ASNLISTOP

UE-CapabilityRAT-ContainerList field descriptions

ue-CapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For rat-Type set to nr: the encoding of UE capabilities is defined in UE-NR-Capability.

For rat-Type set to eutra-nr: the encoding of UE capabilities is defined in UE-MRDC-Capability.

For rat-Type set to eutra: the encoding of UE capabilities is defined in UE-EUTRA-Capability specified in TS 36.331 [10].

ETSI
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- UE-CapabilityRAT-RequestList
The |E UE-CapabilityRAT-RequestList is used to request UE capabilities for one or more RATs from the UE.

UE-CapabilityRAT-RequestList information element

-- ASNLISTART
-- TAG UE- CAPABI LI TYRAT- REQUESTLI ST- START
UE- Capabi | i t yRAT- Request List ::= SEQUENCE (Sl ZE (1..maxRAT- CapabilityContai ners)) OF UE-CapabilityRAT- Request
UE- Capabi | i t yRAT- Request :: = SEQUENCE {
rat-Type RAT- Type,
capabi l i tyRequestFilter OCTET STRI NG OPTI ONAL, -- Need N
}

-- TAG UE- CAPABI LI TYRAT- REQUESTLI ST- STOP
-- ASNLISTOP

UE-CapabilityRAT-Request field descriptions

capabilityRequestFilter

Information by which the network requests the UE to filter the UE capabilities.

For rat-Type set to nr or eutra-nr: the encoding of the capabilityRequestFilter is defined in UE-CapabilityRequestFilterNR.

For rat-Type set to eutra: the encoding of the capabilityRequestFilter is defined by UECapabilityEnquiry message defined in TS36.331 [10], in which RAT-Type in UE-
CapabilityRequest includes only 'eutra’.

rat-Type

The RAT type for which the NW requests UE capabilities.

- UE-CapabilityRequestFilterCommon

The |E UE-CapabilityRequestFilter Common is used to request filtered UE capabilities. The filter is common for al capability containersthat are requested.

UE-CapabilityRequestFilterCommon information element

-- ASNLISTART
-- TAG UE- CAPABI LI TYREQUESTFI LTERCOMVON- START
UE- Capabi | i t yRequest Fi | t er Conmon : : = SEQUENCE {
nr dc- Request SEQUENCE {
om t EN- DC ENUVERATED {t rue} OPTI ONAL, -- Need N
i ncl udeNR- DC ENUMERATED {t r ue} OPTI ONAL, -- Need N
i ncl udeNE- DC ENUMERATED {t r ue} OPTI ONAL -- Need N

} OPTI ONAL, -~ Need N
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-- TAG UE- CAPABI LI TYREQUESTFI LTERCOMMON- STOP
-- ASNLISTOP

UE-CapabilityRequestFilterCommon field descriptions

includeNE-DC

Only if this field is present, the UE supporting NE-DC shall indicate support for NE-DC in band combinations and include feature set combinations which are applicable to NE-
DC. Band combinations supporting both NE-DC and (NG)EN-DC shall be included in supportedBandCombinationList, band combinations supporting only NE-DC shall be
included in supportedBandCombinationListNEDC-Only.

includeNR-DC

Only if this field is present, the UE supporting NR-DC shall indicate support for NR-DC in band combinations and include feature set combinations which are applicable to NR-
DC.

omitEN-DC

Only if this field is present, the UE shall omit band combinations and feature set combinations which are only applicable to (NG)EN-DC.

- UE-CapabilityRequestFilterNR
The |E UE-CapabilityRequestFilterNR is used to request filtered UE capabilities.

UE-CapabilityRequestFilterNR information element

-- ASNLISTART

-- TAG UE- CAPABI LI TYREQUESTFI LTERNR- START

UE- Capabi | ityRequestFilterNR :: = SEQUENCE {
frequencyBandLi stFilter FregBandLi st OPTI ONAL, -- Need N
nonCritical Ext ensi on UE- Capabi | i t yRequest Fi | t er NR-v1540 OPTI ONAL

}

UE- Capabi | i t yRequest Fi | t er NR-v1540 :: = SEQUENCE {
srs-Swi t chi ngTi nreRequest ENUMERATED {t r ue} OPTI ONAL, -- Need N
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL

}

-- TAG UE- CAPABI LI TYREQUESTFI LTERNR- STOP
-- ASNLISTOP

- UE-MRDC-Capability

The |lE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [26].

UE-MRDC-Capability information element

-- ASNLISTART
-- TAG UE- MRDC- CAPABI LI TY- START
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UE- MRDC- Capabi lity ::= SEQUENCE {
measAndMobPar anet er sMRDC MeasAndMbbPar anet er sMRDC OPTI ONAL,
phy- Par armet er sMRDC- v1530 Phy- Par amet er sMRDC OPTI ONAL,
rf - Paranmet er sMRDC RF- Par anmet er sMRDC,
gener al Par anet er sMRDC Gener al Par anet er sMRDC- XDD- Di f f OPTI ONAL,
f dd- Add- UE- MRDC- Capabi li ties UE- MRDC- Capabi | i t yAddXDD- Mbde OPTI ONAL,
t dd- Add- UE- MRDC- Capabilities UE- MRDC- Capabi | i t yAddXDD- Mode OPTI ONAL,
fr1-Add- UE- MRDC- Capabilities UE- MRDC- Capabi | i t yAddFRX- Mode OPTI ONAL,
fr2- Add- UE- MRDC- Capabi li ties UE- MRDC- Capabi | i t yAddFRX- Mbde OPTI ONAL,
f eat ur eSet Conbi nati ons SEQUENCE (Sl ZE (1.. maxFeat ureSet Conbi nati ons)) OF Feat ureSet Conbi nati on OPTI ONAL,
pdcp- Par anet er sMRDC- v1530 PDCP- Par anet er sMRDC OPTI ONAL,
| ateNonCri ti cal Ext ensi on OCTET STRI NG OPTIl ONAL,
nonCritical Ext ensi on UE- MRDC- Capabi | i t y-v1560 OPTI ONAL
}
UE- MRDC- Capabi i ty-v1560 :: = SEQUENCE {
receivedFilters OCTET STRI NG ( CONTAI NI NG UECapabi | i t yEnqui ry-v1560- | Es) OPTI ONAL,
measAndMobPar anet er sMRDC- v1560 MeasAndMbbPar anet er sMRDC- v1560 OPTI ONAL,
f dd- Add- UE- MRDC- Capabi l i ti es-v1560 UE- MRDC- Capabi | ityAddXDD- Mbde-v1560 OPTI ONAL,
t dd- Add- UE- MRDC- Capabi l i ti es-v1560 UE- MRDC- Capabi | it yAddXDD- Mbde-v1560 OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
UE- MRDC- Capabi | i t yAddXDD- Mbde :: = SEQUENCE {
measAndMobPar arret er sSMRDC- XDD- Di f f MeasAndMobPar anet er sSMRDC- XDD- Di f f OPTI ONAL,
gener al Par anet er sMRDC- XDD- Di f f Gener al Par anet er sMRDC- XDD- Di f f OPTI ONAL
}
UE- MRDC- Capabi | i t yAddXDD- Mbde- v1560 :: = SEQUENCE {
measAndMobPar anet er sMRDC- XDD- Di f f - v1560 MeasAndMbbPar anet er sMRDC- XDD- Di f f - v1560 OPTI ONAL
}
UE- MRDC- Capabi | i t yAddFRX- Mbde :: = SEQUENCE {
measAndMobPar anet er sMRDC- FRX- Di f f MeasAndMbbPar anet er sMRDC- FRX- Di f f
}
Gener al Par anet er sMRDC- XDD- Di ff :: = SEQUENCE {
splitSRB-WthOneUL- Pat h ENUVERATED { support ed} OPTI ONAL,
spl it DRB-wi t hUL- Bot h- MCG- SCG ENUMERATED { suppor t ed} OPTI ONAL,
srb3 ENUMERATED { suppor t ed} OPTI ONAL,
dumy ENUVERATED { support ed} OPTI ONAL,
}

-- TAG UE- MRDC- CAPABI LI TY- STOP
-- ASNLISTOP
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UE-MRDC-Capability field descriptions

featureSetCombinations

FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.

A list of FeatureSetCombination:s for supportedBandCombinationList and supportedBandCombinationListNEDC-Only in UE-MRDC-Capability. The FeatureSetDownlink:s and

- UE-NR-Capability
The |E UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].

UE-NR-Capability information element

-- ASNLISTART
-- TAG UE- NR- CAPABI LI TY- START
UE- NR- Capabi lity ::= SEQUENCE {
accessStrat unRel ease AccessStrat unRel ease,
pdcp- Par anet ers PDCP- Par anet er s,
rlc-Paraneters RLC- Par anet er s
mac- Par anet er s MAC- Par anet er s
phy- Par aneters Phy- Par anet ers,
rf-Paraneters RF- Par anet er s,
measAndMobPar anet er s MeasAndMbbPar anet er s
f dd- Add- UE- NR- Capabi l i ties UE- NR- Capabi | i t yAddXDD- Mbde
t dd- Add- UE- NR- Capabi lities UE- NR- Capabi | i t yAddXDD- Mode
fr1-Add- UE-NR-Capabilities UE- NR- Capabi | i t yAddFRX- Mode
fr2- Add- UE- NR- Capabi l i ties UE- NR- Capabi | i t yAddFRX- Mbde
featureSets Feat ureSet s
f eat ur eSet Conbi nati ons SEQUENCE (Sl ZE (1.. maxFeat ureSet Conbi nati ons)) OF Feat ureSet Conbi nati on
| ateNonCriti cal Ext ensi on OCTET STRI NG ( CONTAI NI NG UE- NR- Capabi | i ty-v15c0)
nonCritical Ext ensi on UE- NR- Capabi i ty-v1530
}
-- Regular non-critical extensions:
UE- NR- Capabi i ty-v1530 :: = SEQUENCE {
f dd- Add- UE- NR- Capabi | i ti es-v1530 UE- NR- Capabi | i t yAddXDD- Mode- v1530
t dd- Add- UE- NR- Capabi | i ti es-v1530 UE- NR- Capabi | i t yAddXDD- Mode- v1530
dunmmy ENUMERATED { suppor t ed}
i nt er RAT- Par anet er s I nt er RAT- Par anet er s
inactiveState ENUMERATED { suppor t ed}
del ayBudget Reporti ng ENUMERATED { suppor t ed}
nonCriti cal Ext ensi on UE- NR- Capabi | i ty-v1540
}
UE- NR- Capabi | i ty-v1540 :: = SEQUENCE {
sdap- Par anet er s SDAP- Par anet er s
over heati ngl nd ENUVERATED { support ed}
i ms- Paranet ers | M5- Par anet er s

fr1-Add- UE- NR- Capabilities-v1540
fr2- Add- UE- NR- Capabi | i ti es-v1540

UE- NR- Capabi | i t yAddFRX- Mode- v1540
UE- NR- Capabi | i t yAddFRX- Mode- v1540
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fri1-fr2-Add- UE-NR- Capabilities
nonCritical Ext ensi on

}

UE- NR- Capabi i ty-v1550 ::
reducedCP- Lat ency
nonCritical Ext ension

}

UE- NR- Capabi i ty-v1560 ::
nrdc- Paraneters
receivedFilters
nonCriti cal Ext ensi on

}

UE- NR- Capabi I i ty-v1570 :: =
nrdc- Par anet er s-v1570
nonCritical Ext ensi on

}

-- Late non-critical extensions:
UE- NR- Capabi I i ty-v15c0 :: =
nrdc- Par anet er s-v15c0
parti al FR2- Fal | backRX- Req
nonCritical Ext ensi on

}

UE- NR- Capabi | i t yAddXDD- Mode :: =
phy- Par anmet er sXDD- Di f f
mac- Par anet er sXDD- Di f f
measAndMobPar anet er sXDD- Di f f

}

UE- NR- Capabi | i t yAddXDD- Mbde-v1530 :: =
eutra- ParanetersXDD-Di f f

436

UE- NR- Capabi | i t yAddFRX- Mbde
UE- NR- Capabi | i ty-v1550

SEQUENCE {
ENUMERATED { suppor t ed}
UE- NR- Capabi | i ty-v1560

SEQUENCE {
NRDC- Par anet er s

OCTET STRI NG ( CONTAI NI NG UECapabi | i t yEnqui ry- v1560- | Es)

UE- NR- Capabi i ty-v1570

SEQUENCE {
NRDC- Par anet er s-v1570
SEQUENCE {}

SEQUENCE {
NRDC- Par anet er s-v15c0
ENUVERATED {t rue}
SEQUENCE {}

SEQUENCE {
Phy- Par amet er sXDD- Di f f
MAC- Par anet er sXDD- Di f f
Meas AndMobPar anet er sXDD- Di f f

SEQUENCE {
EUTRA- Par anet er sXDD- Di f f

}
UE- NR- Capabi | i t yAddFRX- Mode :: = SEQUENCE {
phy- Par anet er sFRX- Di f f Phy- Par anmet er sFRX- Di f f
measAndMobPar anet er sFRX- Di f f MeasAndMobPar anet er sFRX- Di f f
}

UE- NR- Capabi | i t yAddFRX- Mode-v1540 :: =
i ms- Par anet er sFRX-Di f f
}

-- TAG UE- NR- CAPABI LI TY- STOP
-- ASNLISTOP

SEQUENCE {
| M5- Par anet er sFRX- Di f f
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UE-NR-Capability field descriptions

featureSetCombinations
A list of FeatureSetCombination:s for supportedBandCombinationList in UE-NR-Capability. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these
FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.

UE-NR-Capability-v1540 field descriptions
fri-fr2-Add-UE-NR-Capabilities
This instance of UE-NR-CapabilityAddFRX-Mode does not include any other fields than csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-
ReportFramework.

6.3.4 Other information elements

- EUTRA-AllowedMeasBandwidth

The |lE EUTRA-AllowedMeasBandwidth is used to indicate the maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission
Bandwidth Configuration "Nge" in TS 36.104 [33]. The values mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 indicate 6, 15, 25, 50, 75 and 100 resource blocks,
respectively.

EUTRA-AllowedMeasBandwidth information element

- ASNLSTART
- TAG EUTRA- ALLONEDMEASBANDW DTH- START

EUTRA- Al | onedMeasBandwi dth :: = ENUMERATED {nbw6, nbwl5, nbw25, nbws0, nbw75, nbwlO0}

- TAG EUTRA- ALLONEDMEASBANDW DTH- STOP
- ASN1STOP

- EUTRA-MBSFN-SubframeConfigList
The |E EUTRA-MBSFN-SubframeConfigList is used to define an E-UTRA MBSFN subframe pattern (for the purpose of NR rate matching).

EUTRA-MBSFN-SubframeConfigList information element

- ASNLSTART
- TAG EUTRA- MBSFN- SUBFRAMECONFI GLI ST- START
EUTRA- MBSFN- Subf raneConfi gLi st ::= SEQUENCE (Sl ZE (1..nmaxMBSFN- Al | ocations)) OF EUTRA- MBSFN- SubfraneConfig
EUTRA- MBSFN- Subf raneConfig :: = SEQUENCE {
radi of rameAl | ocat i onPeri od ENUVERATED {nl1, n2, n4, n8, nl6, n32},
radi of rameAl | ocati onOf f set I NTEGER (0..7),
subfraneAl | ocati onl CHO CE {
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oneFr ane BI T STRI NG (SI ZE(6)),
f our Franmes BI T STRI NG (Sl ZE(24))
b
subfranmeAl | ocati on2 CHO CE {
oneFr ane BI T STRING (SI ZE(2)),
f our Franmes BI T STRI NG (Sl ZE(8))
} OPTIONAL,  -- Need R
}
-- TAG EUTRA- MBSFN- SUBFRAMECONFI GLI ST- STOP
-- ASNLISTOP

EUTRA-MBSFN-SubframeConfig field descriptions

radioframeAllocationOffset

Field as defined in MBSFN-SubframeConfig in TS 36.331 [10].

radioframeAllocationPeriod

Field as defined in MBSFN-SubframeConfig in TS 36.331 [10], where SEN refers to the SFN of the NR serving cell.

subframeAllocationl

Field as defined in MBSFN-SubframeConfig in TS 36.331 [10], where the UE assumes the duplex mode (FDD or TDD) of the NR cell for which the E-UTRA-MBSFN-
SubframeConfig is provided.

subframeAllocation2

Field as defined in MBSFN-SubframeConfig-v1430 in TS 36.331 [10], where the UE assumes the duplex mode (FDD or TDD) of the NR cell for which the E-UTRA-MBSFN-
SubframeConfig is provided.

- EUTRA-MultiBandInfoList

The |[E EUTRA-MultiBandInfoList indicates the list of frequency bands in addition to the band represented by CarrierFreq for which cell reselection parameters are common,
and alist of additionalPmax and additional SpectrumEmission.

EUTRA-MultiBandInfoList information element

-- ASNLISTART
-- TAG EUTRA- MULTI BANDI NFOLI ST- START
EUTRA- Mul ti Bandl nfoList ::= SEQUENCE (Sl ZE (1..maxMiltiBands)) OF EUTRA- Mul ti Bandl nfo
EUTRA- Mul ti Bandlnfo ::= SEQUENCE {
eut r a- Fr eqBandl ndi cat or Fr egBandl ndi cat or EUTRA,
eut r a- NS- PnaxLi st EUTRA- NS- PrrexLi st OPTI ONAL -- Need R
}

-- TAG EUTRA- MULTI BANDI NFOLI ST- STOP
-- ASNLISTOP

ETSI



3GPP TS 38.331 version 15.13.0 Release 15 439 ETSI TS 138 331 V15.13.0 (2021-04)

- EUTRA-NS-PmaxList

The |IE EUTRA-NS-PmaxList concerns alist of additional Pmax and additional SpectrumEmission, as defined in TS 36.101 [22], table 6.2.4-1 for UEs neither in CE nor BL UEs
and TS 36.101 [22], table 6.2.4E-1 for UEsin CE or BL UEs, for a given frequency band.

EUTRA-NS-PmaxList information element

- ASNLSTART
- TAG EUTRA- NS- PMAXLI ST- START
EUTRA- NS- PmaxLi st :: = SEQUENCE (Sl ZE (1..maxEUTRA- NS- Pmax)) OF EUTRA- NS- PmaxVal ue
EUTRA- NS- PnaxVal ue :: = SEQUENCE {
addi ti onal Pmax I NTEGER (- 30. . 33) OPTIl ONAL, -- Need R
addi ti onal Spect runEm ssi on I NTEGER (1..288) OPTI ONAL -- Need R

-- TAG EUTRA- NS- PMAXLI ST- STOP
- ASN1STOP

- EUTRA-PhysCellld
The |IE EUTRA-PhysCellld is used to indicate the physical layer identity of the cell, as defined in TS 36.211 [31].

EUTRA-PhysCellld information element

- ASNLISTART
- TAG EUTRA- PHYSCELLI D- START

EUTRA- PhysCel I 1d :: = I NTEGER (0. . 503)

- TAG EUTRA- PHYSCELLI D- STOP
- ASN1ISTOP

- EUTRA-PhysCellldRange

The |IE EUTRA-PhysCellldRange is used to encode either asingle or arange of physical cell identities. The range is encoded by using a start value and by indicating the number
of consecutive physical cell identities (including start) in the range. For fields comprising multiple occurrences of EUTRA-PhysCellldRange, NW may configure overlapping
ranges of physical cell identities.

EUTRA-PhysCellldRange information element

- ASNLSTART
- TAG EUTRA- PHYSCELLI DRANGE- START
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EUTRA- PhysCel | | dRange :: = SEQUENCE {
start EUTRA- PhysCel | 1 d,
range ENUVERATED {n4, n8, nl2, nl6, n24, n32, n48, n64, n84, n96,

nl128, nl68, n252, n504, spare2, sparel} OPTI ONAL -- Need N

- TAG EUTRA- PHYSCELL| DRANGE- STOP
- ASN1STOP

- EUTRA-PresenceAntennaPortl

The |lE EUTRA-PresenceAntennaPortl is used to indicate whether al the neighbouring cells use Antenna Port 1. When set to true, the UE may assume that at least two cell-
specific antenna ports are used in al neighbouring cells.
EUTRA-PresenceAntennaPortl information element

- ASNLISTART
- TAG EUTRA- PRESENCEANTENNAPORT1- START

EUTRA- Pr esenceAnt ennaPortl :: = BOOLEAN

- TAG EUTRA- PRESENCEANTENNAPORT1- STOP
- ASN1STOP

- EUTRA-Q-OffsetRange

The |lE EUTRA-Q-OffsetRange is used to indicate a cell, or frequency specific offset to be applied when evaluating triggering conditions for measurement reporting. The value
in dB. Vaue dB-24 corresponds to -24 dB, value dB-22 corresponds to -22 dB and so on.

EUTRA-Q-OffsetRange information element

- ASNLISTART
- TAG EUTRA- Q- OFFSETRANGE- START

EUTRA- Q O f set Range :: = ENUMERATED {
dB- 24, dB-22, dB-20, dB-18, dB-16, dB-14,
dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,
dB-2, dB-1, dBO, dB1, dB2, dB3, dB4, dBS5,
dB6, dB8, dB10, dB12, dB14, dB16, dB18,
dB20, dB22, dB24}

-- TAG EUTRA- Q- OFFSETRANGE- STOP
- ASNLSTOP
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- OtherConfig
The |E OtherConfig contains configuration related to miscellaneous other configurations.

OtherConfig information element

-- ASNLISTART
- - TAG OTHERCONFI G- START
QG herConfig :: = SEQUENCE {
del ayBudget ReportingConfig CHO CE{
rel ease NULL,
set up SEQUENCE{
del ayBudget Repor ti ngPr ohi bi t Ti ner ENUVERATED {s0, sOdot4, sOdot8, sldot6, s3, s6, s12, s30}
}
} OPTI ONAL -- Need M
}
O her Config-v1540 :: = SEQUENCE {
over heat i ngAssi st anceConfi g Set upRel ease {Over heati ngAssi st anceConfi g} OPTI ONAL, -- Need M
}
Over heat i ngAssi stanceConfig ::= SEQUENCE {
over heat i ngl ndi cati onPr ohi bi t Ti mer ENUMERATED {s0O, sOdot5, s1, s2, s5, s10, s20, s30,
s60, s90, s120, s300, s600, spare3, spare2, sparel}
}

-- TAG OTHERCONFI G- STOP
-- ASNLISTCP

OtherConfig field descriptions

delayBudgetReportingProhibitTimer
Prohibit timer for delay budget reporting. Value in seconds. Value sO means prohibit timer is set to 0 seconds, value s0dot4 means prohibit timer is set to 0.4 seconds, and so on.

overheatingAssistanceConfig
Configuration for the UE to report assistance information to inform the gNB about UE detected internal overheating.

overheatingIndicationProhibitTimer
Prohibit timer for overheating assistance information reporting. Value in seconds. Value sO means prohibit timer is set to 0 seconds, value sOdot5 means prohibit timer is set to
0.5 seconds, value s1 means prohibit timer is set to 1 second and so on.

- RRC-Transactionldentifier

The |E RRC-Transactionldentifier is used, together with the message type, for the identification of an RRC procedure (transaction).

RRC-Transactionldentifier information element

-- ASNLSTART
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-- TAG RRC- TRANSACTI ONI DENTI FI ER- START

RRC- Transactionldentifier ::=

-- TAG RRC- TRANSACTI ONI DENTI FI ER- STOP

-- ASNLISTOP

6.4

I NTEGER (0. . 3)
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RRC multiplicity and type constraint values

— Multiplicity and type constraint definitions

-- ASNLSTART

-- TAG MULTI PLI CI TY- AND- TYPE- CONSTRAI NT- DEFI NI TI ONS- START

maxBandConb

maxCel | Bl ack
maxCel | | nter

maxCel l I ntra
maxCel | MeasEUTRA
max EARFCN

max EUTRA- Cel | Bl ack

max EUTRA- NS- Prrax

maxMil t i Bands

max NARFCN

maxNR- NS- Pmax

maxNr of Servi ngCel | s

maxNr of Servi ngCel | s-1

maxNr of Aggr egat edCel | 