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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
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Modal verbs terminology
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"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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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.

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 23 ETSI TS 136 331 V15.4.0 (2019-04)

1 Scope

The present document specifies the Radio Resource Control protocol for the radio interface between UE and E-UTRAN
aswell asfor the radio interface between RN and E-UTRAN.

The scope of the present document also includes:

- theradio related information transported in atransparent container between source eNB and target eNB upon
inter eNB handover;

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

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
a GSM 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] Void.

[3] 3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by
the physical layer ".

[4] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); UE Proceduresin Idle
Mode".

[5] 3GPP TS 36.306 "Evolved Universal Terrestrial Radio Access (E-UTRA); UE Radio Access
Capabilities".

[6] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”.

[7] 3GPP TS 36.322:"Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control
(RLC) protocol specification".

[8] 3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data
Convergence Protocol (PDCP) Specification".

[9] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2.

[10] 3GPP TS 22.011: "Service accessibility"”.

[11] 3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) inidle
mode".

[12] 3GPP2 C.S0002-F v1.0: "Physical Layer Standard for cdma2000 Spread Spectrum Systems”.

[13] ITU-T Recommendation X.680 (07/2002) "Information Technology - Abstract Syntax Notation
One (ASN.1): Specification of basic notation" (Same as the ISO/IEC International Standard 8824-
1).
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[15]
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[25]

[26]
[27]
[28]
[29]
[30]
[31]

[32]
[33]

[34]

[35]

[36]

[37]
[38]

ITU-T Recommendation X.681 (07/2002) "Information Technology - Abstract Syntax Notation
One (ASN.1): Information object specification” (Same as the ISO/IEC International Standard
8824-2).

ITU-T Recommendation X.691 (07/2002) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)" (Same as the | SO/IEC International Standard
8825-2).

3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
support of radio resource management".

3GPP TS 25.101: "Universal Terrestrial Radio Access (UTRA); User Equipment (UE) radio
transmission and reception (FDD)".

3GPP TS 25.102: "Universal Terrestrial Radio Access (UTRA); User Equipment (UE) radio
transmission and reception (TDD)".

3GPP TS 25.331:"Universal Terrestrial Radio Access (UTRA); Radio Resource Control (RRC);
Protocol specification”.

3GPP TS 45.005: "Radio transmission and reception”.

3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation".

3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding”.

3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures’.

3GPP2 C.S0057-E v1.0: "Band Class Specification for cdma2000 Spread Spectrum Systems”.

3GPP2 C.S0005-F v1.0: "Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread
Spectrum Systems'.

3GPP2 C.S0024-C v2.0: "cdma2000 High Rate Packet Data Air Interface Specification”.
3GPP TS 23.003: "Numbering, addressing and identification".

3GPP TS 45.008: "Radio subsystem link control”.

3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".

3GPP TS 36.401: "Evolved Universal Terrestrial Radio Access (E-UTRA); Architecture
description”.

3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture".

3GPP2 A.S0008-C v4.0: "Interoperability Specification (10S) for High Rate Packet Data (HRPD)
Radio Access Network Interfaces with Session Control in the Access Network"

3GPP2 C.S0004-F v1.0: "Signaling Link Access Control (LAC) Standard for cdma2000 Spread
Spectrum Systems’

3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage
3".

3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station
System (BSS) interface; Radio Link Control/Medium Access Control (RLC/MAC) protocol”.

3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
3GPP TS 23.038: " Alphabets and Language”.
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3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access (E-UTRAN); S1 Application
Protocol (S1 AP)".

3GPP TS 25.304: "Universal Terrestrial Radio Access (UTRAN); User Equipment (UE)
procedures in idle mode and procedures for cell reselection in connected mode'".

3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal
Terrestrial Radio Access Network (E-UTRAN) access'.

3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
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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].

Anchor carrier: In NB-10T, acarrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or
NPSS/NSSS/NPBCH for TDD are transmitted.

Bandwidth Reduced: Refersto operation in downlink and uplink with alimited channel bandwidth of 6 PRBs.
Cédlular 10T EPS Optimisation: Providesimproved support of small data transfer, as defined in TS 24.301 [35].

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning
Notification Providersto CMAS capable UEs.

Common access barring parameters: The common access barring parameters refer to the access class barring
parameters that are broadcast in Systeml nformationBlockType2 outside the list of PLMN specific parameters (i.e. in ac-
BarringPerPLMN-List).

Control plane CloT EPS optimisation: Enables support of efficient transport of user data (1P, non-1P or SMS) over
control plane viathe MME without triggering data radio bearer establishment, as defined in TS 24.301 [35].

Control plane EDT: Early Data Transmission used with the Control plane CloT EPS optimisation.

CSG member cell: A cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and
for which the CSG whitelist of the UE includes an entry comprising cell's CSG ID and the respective PLMN identity.

Dual Connectivity: A UE in RRC_CONNECTED is configured with Dual Connectivity when configured with a
Master and a Secondary Cell Group.

Early Data Transmission: Allows one uplink data transmission optionally followed by one downlink data
transmission during the random access procedure as specified in TS 36.300 [9]. The S1 connection is established or
resumed upon reception of the uplink data and may be released or suspended along with the transmission of the
downlink data. Early data transmission refers to both CP-EDT and UP-EDT.

E-UTRA-NR Dual Connectivity: A form of dual connectivity, defined in TS 37.340 [81], in whichaUE in
RRC_CONNECTED is configured with MCG cells using E-UTRA and SCG cells using NR as defined in TS 37.340
[81].

EU-Alert: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers
using the same AS mechanisms as defined for CMAS.

Field: Theindividual contents of an information element are referred asfields.
Floor: Mathematical function used to 'round down' i.e. to the nearest integer having alower or equal value.

Information element: A structural element containing asingle or multiple fieldsis referred as information element.
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Korean Public Alert System (KPAYS): Public Warning System that delivers Warning Notifications provided by
Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Master Cell Group: For a UE not configured with DC, the MCG comprises al serving cells. For a UE configured with
DC, the MCG concerns a subset of the serving cells comprising of the PCell and zero or more secondary cells.

Mixed Operation Mode: In NB-1oT FDD, multi-carrier operation where the anchor carrier isin standalone mode while
the non-anchor carrier isin inband or guardand mode, and vice versa. See TS 36.300 [9].

MBM S service: MBMS bearer service as defined in TS 23.246 [56] (i.e. provided viaan MRB or an SC-MRB).
NB-10T: NB-loT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.
NB-l1oT UE: A UE that uses NB-loT.

NCSG: Network controlled small gap as defined in TS 36.133 [16].

Non-anchor carrier: In NB-loT, acarrier where the UE does not assume that NPSS/NSSS/NPBCH/SIB-NB for FDD
or NPSS/INSSS/NPBCH for TDD are transmitted.

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

Primary Cell: The cell, operating on the primary frequency, in which the UE either performs theinitial connection
establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell
in the handover procedure.

Primary Secondary Cell: The SCG cell in which the UE isinstructed to perform random access or initial PUSCH
transmission if random access procedure is skipped when performing the SCG change procedure.

Primary Timing Advance Group: Timing Advance Group containing the PCell or the PSCell.
PUCCH SCell: An SCell configured with PUCCH.

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

Secondary Cell: A cell, operating on a secondary frequency, which may be configured once an RRC connection is
established and which may be used to provide additional radio resources. Except for the case of EN-DC, the PSCéll is
considered to be an SCell.

Secondary Cell Group: For a UE configured with DC, the subset of serving cells not part of the MCG, i.e. comprising
of the PSCell and zero or more other secondary cells.

Secondary Timing Advance Group: Timing Advance Group neither containing the PCell nor the PSCell. A secondary
timing advance group contains at least one cell with configured uplink.

Serving Cell: For aUE in RRC_CONNECTED not configured with CA/ DC thereisonly 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 one or more cells comprising of the primary cell and all secondary cells.

Sidelink: UE to UE interface for sidelink communication, V2X sidelink communication and sidelink discovery. The
sidelink corresponds to the PC5 interface as defined in TS 23.303 [68].

Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [68],
between two or more nearby UEs, using E-UTRA technology but not traversing any network node. In this version, the
terminology "sidelink communication” without "V2X" prefix only concerns PS unless specifically stated otherwise.

Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [68], using E-UTRA
technology but not traversing any network node.

Sidelink operation: Includes sidelink communication, V2X sidelink communication and sidelink discovery.

Split SRB: in MR-DC, an SRB between the MN and the UE, alowing selection of either the direct path or the path via
the SN as well as duplication of RRC PDUs across both paths as defined in TS 37.340 [81].
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Timing Advance Group: A group of serving cellsthat is configured by RRC and that, for the cells with an UL
configured, use the same timing reference cell and the same Timing Advance value. A Timing Advance Group only
includes cells of the same cell groupi.e. it either includes MCG cells or SCG cells.

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 subclause 5.3.8.7.

UE in CE: Refersto a UE that is capable of using coverage enhancement, and requires coverage enhancement mode to
accessacell or is configured in a coverage enhancement mode.

User plane CloT EPS optimisation: Enables support for change from EMM-IDLE mode to EMM-CONNECTED
mode without the need for using the Service Request procedure, as defined in TS 24.301 [35].

User plane EDT: Early Data Transmission used with the User plane CloT EPS optimisation.

V2X Sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [ 78], between
nearby UEs, using E-UTRA technology but not traversing any network node.

3.2 Abbreviations

For the purposes of the present document, the abbreviations givenin TR 21.905 [1], TS 36.300 [9] 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] or TS 36.300 [9].

IXRTT CDMAZ2000 1x Radio Transmission Technology
AB Access Barring

ACDC Application specific Congestion control for Data Communication
ACK Acknowledgement

AILC Assistance Information bit for Local Cache
AM Acknowledged Mode

ANDSF Access Network Discovery and Selection Function
ARQ Automatic Repeat Request

AS Access Stratum

ASN.1 Abstract Syntax Notation One

AUL Autonomous Uplink

BCCH Broadcast Control Channel

BCD Binary Coded Decimal

BCH Broadcast Channel

BL Bandwidth reduced Low complexity

BLER Block Error Rate

BR Bandwidth Reduced

BR-BCCH Bandwidth Reduced Broadcast Control Channel
CA Carrier Aggregation

CBR Channel Busy Ratio

CCCH Common Control Channel

CCO Cdll Change Order

CE Coverage Enhancement

CG Cell Group

CloT Cdlular loT

CMAS Commercial Mobile Alert Service

CP Control Plane

CP-EDT Control Plane EDT

C-RNTI Cdl RNTI

CRS Cell-specific Reference Signal

CSFB CS fallback

CSG Closed Subscriber Group

csl Channel State Information

DC Dual Connectivity

DCCH Dedicated Control Channel

DCI Downlink Control Information

DCN Dedicated Core Networks

DFN Direct Frame Number

DL Downlink
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DL-SCH Downlink Shared Channel
DRB (user) Data Radio Bearer
DRX Discontinuous Reception
DTCH Dedicated Traffic Channel
EAB Extended Access Barring
eDRX Extended DRX
EDT Early Data Transmission
EHPLMN Equivalent Home Public Land Mobile Network
elMTA Enhanced I nterference Management and Traffic Adaptation
ENB Evolved Node B
EN-DC E-UTRA NR Dua Connectivity
EPC Evolved Packet Core
EPDCCH Enhanced Physical Downlink Control Channel
EPS Evolved Packet System
ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved Universal Terrestrial Radio Access
E-UTRA/5GC E-UTRA connected to 5GC
E-UTRA/EPC E-UTRA connected to EPC
E-UTRAN Evolved Universal Terrestrial Radio Access Network
FDD Frequency Division Duplex
FFS For Further Study
GERAN GSM/EDGE Radio Access Network
GNSS Global Navigation Satellite System
G-RNTI Group RNTI
GSM Global System for Mobile Communications
HARQ Hybrid Automatic Repeat Request
HFN Hyper Frame Number
HPLMN Home Public Land Mobile Network
HRPD CDMA2000 High Rate Packet Data
HSDN High Speed Dedicated Network
H-SFN Hyper SFN
IDC In-Device Coexistence
IE Information element
IMEI International Mobile Equipment Identity
IMSI International Mobile Subscriber Identity
loT Internet of Things
ISM Industrial, Scientific and Medical
kB Kilobyte (1000 bytes)
L1 Layer 1
L2 Layer 2
L3 Layer 3
LAA Licensed-Assisted Access
LWA LTE-WLAN Aggregation
LWAAP LTE-WLAN Aggregation Adaptation Protocol
LWIP LTE-WLAN Radio Level Integration with 1Psec Tunnel
MAC Medium Access Control
MBMS Multimedia Broadcast Multicast Service
MBSFN Multimedia Broadcast multicast service Single Frequency Network
MCG Master Cell Group
MCOT Maximum Channel Occupancy Time
MCPTT Mission Critical Push To Talk
MDT Minimization of Drive Tests
MIB Master Information Block
MO Mobile Originating
MPDCCH MTC Physical Downlink Control Channel
MRB MBMS Point to Multipoint Radio Bearer
MRO Mobility Robustness Optimisation
MSl MCH Scheduling Information
MT Mobile Terminating
MTSI Multimedia Telephony Service for IMS
MUST MultiUser Superposition Transmission
N/A Not Applicable
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NACC Network Assisted Cell Change
NAICS Network Assisted Interference Cancellation/Suppression
NAS Non Access Stratum
NB-loT NarrowBand Internet of Things
NPBCH Narrowband Physical Broadcast channel
NPDCCH Narrowband Physical Downlink Control channel
NPDSCH Narrowband Physical Downlink Shared channel
NPRACH Narrowband Physical Random Access channel
NPSS Narrowband Primary Synchronization Signal
NPUSCH Narrowband Physical Uplink Shared channel
NR NR Radio Access
NRS Narrowband Reference Signal
NSSAI Network Slice Selection Assistance Information
NSSS Narrowband Secondary Synchronization Signal
oS OFDM Symbol
P2X Pedestrian-to-Everything
PCCH Paging Control Channel
PCell Primary Cell
PDCCH Physical Downlink Control Channel
PDCP Packet Data Convergence Protocol
PDU Protocol Data Unit
PLMN Public Land Mobile Network
PMK Pairwise Master Key
PO Paging Occasion
posSIB Positioning SIB
ProSe Proximity based Services
PS Public Safety (in context of sidelink), Packet Switched (otherwise)
PSCell Primary Secondary Cell
PSK Pre-Shared Key
PTAG Primary Timing Advance Group
PUCCH Physical Uplink Control Channel
QCl QoS Class Identifier
QoE Quality of Experience
QoS Quality of Service
RACH Random Access CHannel
RAI Release Assistance Indication
RAT Radio Access Technology
RB Radio Bearer
RCLWI RAN Controlled LTE-WLAN Integration
RLC Radio Link Control
RMTC RSSI Measurement Timing Configuration
RN Relay Node
RNA RAN-based Notification Area
RNAU RAN-based Notification Area Update
RNTI Radio Network Temporary Identifier
ROHC RObust Header Compression
RPLMN Registered Public Land Mobile Network
RRC Radio Resource Control
RSCP Received Signal Code Power
RSRP Reference Signal Received Power
RSRQ Reference Signal Received Quality
RSS Resynchronisation signal
RSSI Received Signal Strength Indicator
SAE System Architecture Evolution
SAP Service Access Point
SBAS Satellite Based Augmentation System
SC Sidelink Control
SCell Secondary Cell
SCG Secondary Cell Group
SC-MRB Single Cell MRB
SC-RNTI Single Cell RNTI
SD-RSRP Sidelink Discovery Reference Signal Received Power
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SFN System Frame Number

Sl System Information

SIB System Information Block

SI-RNTI System Information RNTI

SL Sidelink

SLSS Sidelink Synchronisation Signal

SMC Security Mode Control

SPDCCH Short PDCCH

SPS Semi-Persistent Scheduling

SPT Short Processing Time

SPUCCH Short PUCCH

SR Scheduling Request

SRB Signalling Radio Bearer

S-RSRP Sidelink Reference Signal Received Power
SSAC Service Specific Access Control

SSTD SFN and Subframe Timing Difference
STAG Secondary Timing Advance Group
STMS SAE Temporary Mobile Station Identifier
STTI Short TTI

TA Tracking Area

TAG Timing Advance Group

TDD Time Division Duplex

TDM Time Division Multiplexing

™ Transparent Mode

TPC-RNTI Transmit Power Control RNTI

T-RPT Time Resource Pattern of Transmission
TTI Transmission Time Interval

TTT Time To Trigger

ubC Uplink Data Compression

UE User Equipment

uicC Universal Integrated Circuit Card

UL Uplink

UL-SCH Uplink Shared Channel

UM Unacknowledged Mode

UP User Plane

UP-EDT User Plane EDT

uTC Coordinated Universal Time

UTRAN Universal Terrestrial Radio Access Network
V2X Vehicle-to-Everything

VOLTE Voice over Long Term Evolution
WLAN Wireless Local Area Network

WT WLAN Termination

WUS Wake-up Signal

Inthe ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.

4 General

4.1 Introduction

In this specification, (parts of) procedures and messages specified for the UE equally apply to the RN for functionality
necessary for the RN. There are also (parts of) procedures and messages which are only applicable to the RN in its
communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such
RN-specific aspects are not applicable to the UE.

This specification covers EN-DC i.e. the case in which the UE is configured with resources belonging to a secondary
node using NR RAT. The NR related configuration is performed using NR RRC as specified in TS 38.331 [82].

NB-IoT isanon backward compatible variant of E-UTRAN supporting a reduced set of functionality. In this
specification, (parts of) procedures and messages specified for the UE equally apply to the UE in NB-10T. There are
also some features and related procedures and messages that are not supported by UEsin NB-IoT.
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In particular, the following features are not supported in NB-10T and corresponding procedures and messages do not
apply to the UE in NB-l0T:

Connected mode mobility (Handover and measurement reporting);
Inter-RAT cell reselection or inter-RAT mobility in connected mode;
E-UTRA connected to 5GC;

RRC_INACTIVE;

CSG;

Relay Node (RN);

Carrier Aggregation (CA);

Dual connectivity (DC);

E-UTRA NR Dual Connectivity (EN-DC);

PDCP duplication;

GBR (Qo0S);

ACB, EAB, SSAC and ACDC;

MBMS, except for MBM S via SC-PTM in Idle mode;
Self-configuration and self-optimisation;

Measurement logging and reporting for network performance optimisation;
Public warning systems e.g. CMAS, ETWS and PWS;

Broadcast of positioning assistance data;

Real time services (including emergency call);

CS services and CS fallback;

In-device coexistence;

RAN assisted WLAN interworking;

Network-assisted interference cancellation/suppression;

Sidelink (including direct communication and direct discovery).

NOTE: In regard to mobility, NB-10T isaseparate RAT from E-UTRAN.

In this specification, there are also (parts of) procedures and messages which are only applicable to UEsin NB-IoT, in
which case thisis stated explicitly.

This specification is organised as follows:

sub-clause 4.2 describes the RRC protocol model;

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

sub-clause 4.4 lists the RRC functions;

clause 5 specifies RRC procedures, including UE state transitions;

clause 6 specifies the RRC message in amixed format (i.e. tabular & ASN.1 together);

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,
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- clause 9 specifies the specified and default radio configurations;
- clause 10 specifies the RRC messages transferred across network nodes;

- clause 11 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 isin RRC_CONNECTED when an RRC connection has been established or in RRC_INACTIVE (if the UE is
connected to 5GC) when RRC connection is suspended. 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:
- A UE specific DRX may be configured by upper layers (not applicable for NB-IoT);
- UE controlled mability;
- TheUE:

- Monitors a Paging channel to detect incoming calls (by CN paging), system information change, for
ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification,;

- Performs neighbouring cell measurements and cell (re-)selection;
- Acquires system information.

- Performslogging of available measurements together with location and time for logged measurement
configured UEs.

- May perform EDT.
- RRC_INACTIVE:

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

A RAN-based notification areais configured by RRC layer;

- The UE storesthe UE Inactive AS context;

- TheUE:

- Applies RRC_IDLE procedures unless specified otherwise;

- Monitors a Paging channel for CN paging using 5G-S-TM S| and RAN paging using fulll-RNTI;
- Performs periodic RAN-based notification area update;

- Performs RAN-based notification area update when moving out of the configured RAN-based
notification area;

- RRC_CONNECTED:

Transfer of unicast data to/from UE.

At lower layers, the UE may be configured with a UE specific DRX.
- For UEs supporting CA, use of one or more SCells, aggregated with the PCell, for increased bandwidth;
- For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

- For UEs supporting EN-DC, option to configure one NR SCG in conjunction with the MCG for DRBs and
SRBs, for improved performance (SRBs) and increased bandwidth (DRBS);
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- Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC)
to GERAN (not applicable for NB-1oT);
- TheUE:

- Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system
information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS
notification (not applicable for BL UES, UEsin CE and NB-10T UES);

- Monitors control channels associated with the shared data channel to determine if datais scheduled for it;
- Provides channel quality and feedback information (not applicable for NB-10T);

- Performs neighbouring cell measurements and measurement reporting (not applicable for NB-10T);

- Acquires system information (not applicable for BL UEs, UEsin CE and NB-10T UEs).

The following figure not only provides an overview of the RRC statesin E-UTRA, but aso illustrates the mobility
support between E-UTRAN, E-UTRA/5GC, UTRAN and GERAN.

P N 4’[ GSM_Connected ]
CELL_DCH Handover ( E-UTRA Handover |
L J » | RRC CONNECTED |«
[ GPRSPacket
( ) T \ transfer mode
CELL_FACH Connection CCO with / ry
/ resume/suspend optional CCO,
1 ) ¢ NACC Reselection
CELL_PCH Resdlection
URA_PCH eselectio E-UTRA
/\ RRC INACTIVE Connection
N establishment/release
Reselection
. Reselection
Connection Connection
release
establishment/release .
Connection
. establishment/release
Reselection
/ - J' Reselecti -
' ection
UTRAide |, Resdleciion [ E-UTRA - »( GSM_IdIe/GPRS
b 'L RRC IDLE CCO, Reselection L Packet_Idle

Figure 4.2.1-1: E-UTRA states and inter RAT mobility procedures, 3GPP

The following figure illustrates the mobility support between E-UTRAN, E-UTRA/5GC, CDMA2000 1xRTT and
CDMAZ2000 HRPD. The details of the CDMA2000 state models are out of the scope of this specification.
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Theinter-RAT handover procedure(s) supports the case of signalling, conversational services, non-conversational
services and combinations of these.

In addition to the state transitions shown in Figure 4.2.1-1 and Figure 4.2.1-2, there is support for connection release
with redirection information from E-UTRA RRC_CONNECTED to GERAN, UTRAN and CDMA2000 (HRPD Idle/
IXRTT Dormant mode). A UE in RRC_INACTIVE enters RRC_IDLE when it enters another RAT or switches to
another CN type.

For NB-10T, mobility between E-UTRA and UTRAN, GERAN and between E-UTRA and CDMA2000 1xRTT and
CDMA2000 HRPD is not supported at AS level and hence only the E-UTRA states depicted in Figure 4.2.1-1 are
applicable.

4.2.2 Signalling radio bearers

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

- SRBOisfor RRC messages using the CCCH logical channel;

- SRB1isfor 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;

- For NB-loT, SRB1bisisfor RRC messages (which may include a piggybacked NAS message) as well as for
NAS messages prior to the activation of security, all using DCCH logical channel;

- SRB2isfor RRC messages which include logged measurement information as well as for NAS messages, all
using DCCH logical channel. SRB2 has alower-priority than SRB1 and is always configured by E-UTRAN after
security activation. SRB2 is not applicable for NB-10T;

- SRB4isfor RRC messages which include application layer measurement reporting information, all using DCCH
logical channel. SRB4 can only be configured by E-UTRAN after security activation. SRB4 is not applicable for
NB-loT.

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

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 security is activated, all RRC messages on SRB1, SRB2 and SRB4, including those containing NAS or non-3GPP
messages, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering
to the NAS messages.
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For a UE configured with DC, all RRC messages, regardless of the SRB used and both in downlink and uplink, are
transferred viathe MCG. In case of EN-DC, after connection establishment NR PDCP may be configured for both
SRB1 and SRB2 and if so, these SRBs may be configured as split SRB. For asplit SRB, the UE receives RRC
messages via both MCG and NR SCG i.e. handles out of order and duplicate PDUs as specified in TS 38.323 [83]. For
asplit SRB, the network configures viathe cell group(s) the UE sends uplink RRC messages.

NOTE 2: In case of EN-DC, SRB3 may be configured for the transfer of some NR RRC messages between UE and
SgNB viathe NR radio interface, see TS 38.331 [82].

Editor's note: Duplication in UL, for split SRB and DRBSs, is FFS and completed in June 2018.
4.3 Services

4.3.1 Services provided to upper layers
The RRC protocol offers the following servicesto upper layers:
- Broadcast of common control information;
- Broadcast of positioning assistance data;
- Notification of UEsin RRC_IDLE and RRC_INACTIVE, e.g. about aterminating cal, for ETWS, for CMAS;

- Transfer of dedicated control information, i.e. information for one specific UE.

4.3.2 Services expected from lower layers
In brief, the following are the main services that RRC expects from lower layers:
- PDCP: integrity protection and ciphering;

- RLC: reliable and in-sequence transfer of information, without introducing duplicates and with support for
segmentation and concatenation.

Further details about the services provided by Packet Data Convergence Protocol layer (e.g. integrity and ciphering) are
provided in TS 36.323 [8]. The services provided by Radio Link Control layer (e.g. the RLC modes) are specified in TS
36.322 [7]. Further details about the services provided by Medium Access Control layer (e.g. the logical channels) are
provided in TS 36.321 [6]. The services provided by physical layer (e.g. the transport channels) are specifiedin TS
36.302 [3].

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, 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 natification (not applicable for NB-10T);
- Including positioning assistance data.

- RRC connection control:
- Paging;

- Establishment/ modification/ suspension / resumption / release of RRC connection, including e.g.
assignment/ modification of UE identity (C-RNTI), establishment/ modification/ suspension/ resumption/
release of SRB1, SRB1bis, SRB2 and SRB4, access class barring;
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Initial security activation, i.e. initial configuration of AS integrity protection (SRBs) and AS ciphering
(SRBs, DRBs);

For RNs, configuration of AS integrity protection for DRBS,

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

NOTE 1: InNB-IoT, only key change (but no re-keying) at RRC Connection Resumption and RRC context

information transfer are applicable.
Establishment/ modification/ release of RBs carrying user data (DRBS);

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

For RNs, RN-specific radio configuration control for the radio interface between RN and E-UTRAN;

In case of CA, cell management including e.g. change of PCell, addition/ modification/ rel ease of SCell(s)
and addition/modification/rel ease of STAG(S);

In case of DC, cell management including e.g. change of PSCell, addition/ modification/ release of SCG
cell(s) and addition/modification/release of SCG TAG(S).

In case of EN-DC, transparent transfer of NR RRC messages (e.g. DL: reconfiguration messages used to add
or modify the NR SCG configuration or to (re-)configure measurements; UL : measurement reports and
reconfiguration complete messages) and of configurations of radio bearers using NR PDCP.

QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration
information for DL and UL, assignment/ modification of parametersfor UL rate control in the UE, i.e.
alocation of a priority and a prioritised bit rate (PBR) for each RB (not applicable for NB-10T);

Recovery from radio link failure;

In case of LWA, RCLWI and LWIP, WLAN mobility set management including e.g. addition/ modification/
release of WLAN(S) from the WLAN mobility set;

- Inter-RAT mobility including e.g. security activation, transfer of RRC context information (not applicable for
NB-I0T);

- Measurement configuration and reporting (not applicable for NB-1oT):

Establishment/ modification/ release of measurements (e.g. intra-frequency, inter-frequency and inter- RAT
measurements);

Setup and release of measurement gaps;

M easurement reporting;

- Other functionsincluding e.g. transfer of dedicated NAS information and non-3GPP dedicated information,
transfer of UE radio access capability information, support for E-UTRAN sharing (multiple PLMN identities);

- Generic protocol error handling;

- Support of self-configuration and self-optimisation (not applicable for NB-10T);

- Support of measurement logging and reporting for network performance optimisation, as specified in TS 37.320
[60] (not applicable for NB-10T);

NOTE 2: Random accessis specified entirely in the MAC including initial transmission power estimation.

4.5

Data available for transmission for NB-1oT

For the purpose of MAC Data Volume and Power Headroom reporting, the NB-10T UE shall consider the following as
data available for transmission in the RRC layer:
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- For SDUsto be submitted to lower layers:
- the SDU itsdf, if the SDU has not yet been processed by RRC, or
- the PDU if the SDU has been processed by RRC; or

- Thedataavailable for transmission in upper layers not submitted to the RRC layer.

5 Procedures

5.1 General
51.1 Introduction

The procedural requirements are structured according to the main functional areas: system information (5.2), connection
control (5.3), inter-RAT mobility (5.4) and measurements (5.5). In addition, sub-clause 5.6 covers other aspects e.g.
NAS dedicated information transfer, UE capability transfer, sub-clause 5.7 specifies the generic error handling, sub-
clause 5.8 covers MBMS (i.e. MBM S service reception via MRB), sub-clause 5.8a covers SC-PTM (i.e. MBMS service
reception via SC-MRB), sub-clause 5.9 covers RN-specific procedures and sub-clause 5.10 covers sidelink.

For NB-10oT, only a subset of the above procedural regquirements applies: system information (5.2), connection control
(5.3), some part of other aspects (5.6), general error handling (5.7), and SC-PTM (5.8a). Subclauses inter-RAT mobility
(5.4), measurements (5.5), MBMS (5.8), RN procedures (5.9) and Sidelink (5.10) are not applicablein NB-1oT.

5.1.2 General requirements
The UE shall:

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

NOTE 1. E-UTRAN may initiate a subsequent procedure prior to receiving the UE's response of a previously
initiated procedure.

1> within a sub-clause execute the steps according to the order specified in the procedural description;

1> consider the term 'radio bearer' (RB) to cover SRBs and DRBs but not MRBs or SC-MRBs unless explicitly
stated otherwise;

1> set the rrc-Transactionldentifier in the response message, if included, to the same value asincluded in the
message received from E-UTRAN that triggered the response message;

1> upon receiving a choice value set to setup:

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

1> upon receiving a choice val ue set to release:
2> clear the corresponding configuration and stop using the associated resources,
NOTE 1la Following receipt of choice value set to release, the UE considersthefield asif it was never configured.
1> upon handover to E-UTRA; or
1> upon receiving an RRCConnecti onReconfiguration message including the full Config:

2> apply the Conditions in the ASN.1 for inclusion of the fields for the DRB/PDCP/RLC setup during the
reconfiguration of the DRBs included in the drb-ToAddModList;

NOTE 2: At each point in time, the UE keeps a single value for each field except for during handover when the UE
temporarily stores the previous configuration so it can revert back upon handover failure. In other words:
when the UE reconfigures a field, the existing value is released except for during handover.
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NOTE 3: Although not explicitly stated, the UE initialy considers all functionality to be deactivated/ released until
it isexplicitly stated that the functionality is setup/ activated. Correspondingly, the UE initially considers
lists to be empty e.g. thelist of radio bearers, the list of measurements.

1> upon receiving an extension field comprising the entries in addition to the ones carried by the original field
(regardless of whether E-UTRAN may signal more entriesin total); apply the following generic behaviour if
explicitly stated to be applicable:

2> create a combined list by concatenating the additional entries included in the extension field to the original
field while maintai ning 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;

NOTE 4: A field comprising alist of entries normally includes'list' in the field name. The typical way to extend
(the size of) such alist isto introduce afield comprising the additional entries, which should include
listExt' in the name of the field/ |E. E.qg. field1List-RAT, field1ListExt-RAT.

1> consider the term DC to cover the case of an E-UTRA MCG and SCG, while the term EN-DC covers the case of
an E-UTRA MCG and NR SCG (aswell asan E-UTRA MCG with NR PDCP configuration in a secondary
node); Likewise, MCG covers the case of an E-UTRA MCG, SCG coversthe case of an E-UTRA SCG, serving
cell coversthe case of an E-UTRA serving cell, PDCP covers the case of PDCP defined by E-UTRA
specifications;

NOTE 5: In this specification, UE configuration refers to the parameters configured by E-UTRA RRC unless stated
otherwise.

5.2 System information

521 Introduction
5211 General

System information is divided into the MasterInformationBlock (M1B) and a number of SystemlnformationBlocks
(SIBs) and Systeml nfor mationBlockPos (posSIBs). The MIB includes a limited number of most essential and most
frequently transmitted parameters that are needed to acquire other information from the cell, and is transmitted on BCH.
SIBs other than Systeml nformationBlockTypel and posSIBs are carried in Systemlnformation (SI) messages. The
mapping of SIBsand posSIBsto S| messages is flexibly configurable by schedulinglnfolist and posSchedulinglnfoList,
respectively, included in Systeml nformationBlockTypel, with restrictions that: each SIB is contained only in asingle Sl
message and each SIB and posSIB is contained at most once in that SI message; only SIBs and posSIBs having the
same scheduling requirement (periodicity) can be mapped to the same SI message; Systeml nformationBlockType2 is
always mapped to the SI message that corresponds to the first entry in the list of SI messages in schedulinglnfoList.
There may be multiple SI messages transmitted with the same periodicity. SystemlnformationBlockTypel and all Sl
messages are transmitted on DL-SCH.

The Bandwidth reduced Low Complexity (BL) UEs and UEsin Coverage Enhancement (CE) apply Bandwidth
Reduced (BR) version of the SIB, posSIB or S| messages. A UE considersitself in enhanced coverage as specified in
TS 36.304 [4]. In this and subsequent clauses, anything applicable for a particular SIB, posSIB or SI message equally
appliesto the corresponding BR version unless explicitly stated otherwise.

For NB-10T, areduced set of system information block with similar functionality but different content is defined; the
UE appliesthe NB-l1oT (NB) version of the MIB and the SIBs. These are denoted Master | nfor mationBlock-NB,

Master InformationBlock-TDD-NB and SystemlnformationBlockTypeX-NB in this specification. All other system
information blocks (without NB suffix) are not applicable to NB-10T; thisis not further stated in the corresponding text.

NOTE 1: The physical layer imposes alimit to the maximum size a SIB can take. When DCI format 1C is used the
maximum allowed by the physical layer is 1736 bits (217 bytes) while for format 1A the limit is 2216 bits
(277 bytes), see TS 36.212 [22] and TS 36.213 [23]. For BL UEs and UEsin CE, the maximum SIB and
SI message sizeis 936 hits, see TS 36.213 [23]. For NB-10T, the maximum SIB and SI message sizeis
680 hits, see TS 36.213 [23].
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In addition to broadcasting, E-UTRAN may provide Systeml nformationBlockTypel and/or
Systeml nformationBlockType2, including the same parameter values, via dedicated signalling i.e., within an
RRCConnectionReconfiguration message.

The UE applies the system information acquisition and change monitoring procedures for the PCell, except when being
aBL UE or aUEin CE or aNB-loT UE in RRC_CONNECTED mode while T311 is not running. For an SCell, E-
UTRAN provides, via dedicated signalling, all system information relevant for operationin RRC_CONNECTED when
adding the SCell. However, a UE that is configured with DC shall aquire the MasterInformationBlock of the PSCell but
use it only to determine the SFN timing of the SCG, which may be different from the MCG. Upon change of the
relevant system information of a configured SCell, E-UTRAN releases and subsequently adds the concerned SCell,
which may be done with a single RRCConnectionReconfiguration message. If the UE isreceiving or interested to
receive an MBMS servicein a cell, the UE shall apply the system information acquisition and change monitoring
procedure to acquire parameters relevant for MBM S operation and apply the parameters acquired from system
information only for MBMS operation for this cell.

NOTE 2: E-UTRAN may configure via dedicated signalling different parameter values than the ones broadcast in
the concerned SCell.

In MBM S-dedicated cell, non-MBSFN subframes are used for providing Master | nformationBlock-MBMS (M| B-
MBMS) and Systeml nformationBlockTypel-MBMS. SIBs other than Systeml nfor mationBlockTypel-MBMS are carried
in Systeml nformation-MBMS message which is also provided on non-MBSFN subframes.

An RN configured with an RN subframe configuration does not need to apply the system information acquisition and
change monitoring procedures. Upon change of any system information relevant to an RN, E-UTRAN providesthe
system information blocks containing the relevant system information to an RN configured with an RN subframe
configuration via dedicated signalling using the RNReconfiguration message. For RNs configured with an RN subframe
configuration, the system information contained in this dedicated signalling replaces any corresponding stored system
information and takes precedence over any corresponding system information acquired through the system information
acquisition procedure. The dedicated system information remains valid until overridden.

NOTE 3: E-UTRAN may configure an RN, via dedicated signalling, with different parameter val ues than the ones
broadcast in the concerned cell.

5.2.1.2 Scheduling

The MIB uses afixed schedule with a periodicity of 40 ms and repetitions made within 40 ms. The first transmission of
the MIB is scheduled in subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled in
subframe #0 of al other radio frames. For TDD/FDD system with a bandwidth larger than 1.4 MHz that supports BL
UEsor UEsin CE, MIB transmission may additionally be repeated in subframe#0 of the same radio frame, and in
subframe#9 of the previous radio frame for FDD and subframe #5 of the same radio frame for TDD.

NOTE: The UE may assume the scheduling of MIB repetitions does not change. E-UTRAN may indicatein
MobilityControllnfo whether optional MIB repetitions are enabled or not.

The MIB-MBMS uses a fixed schedule with a periodicity of 160 ms and repetitions made within 160 ms. The first
transmission of the MIB-MBMS is scheduled in subframe #0 of radio frames for which the SFN mod 16 = 0, and
repetitions are scheduled in subframe #0 of all other radio frames for which the SFN mod 4 = 0.

The Systeml nformationBlockTypel uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms.
The first transmission of SystemlnformationBlockTypel is scheduled in subframe #5 of radio frames for which the SFN
mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0.

For BL UEs or UEsin CE, MIB is applied which may be provided with additional repetitions, while for SIB1 and
further SI messages, separate messages are used which are scheduled independently and with content that may differ.
The separate instance of SIB1 is named as Systeml nformationBlockTypel-BR. The Systeml nformationBlockTypel-BR
uses a schedule with a periodicity of 80ms. TBS for Systeml nformationBlockTypel-BR and the repetitions made within
80ms are indicated via schedulinglnfoS B1-BR in MIB or optionally in the RRCConnectionReconfiguration message
including the MobilityControlnfo.

The Systeml nformationBlockTypel-MBMS uses fixed schedule with a periodicity of 160 ms. The first transmission of
Systeml nformationBlockTypel-MBMS s scheduled in subframe #0 of radio frames for which the SFN mod 16 = 0, and
repetitions are scheduled in subframe #0 of all other radio frames for which SFN mod 8 = 0. Additionally, the

Systeml nformationBlockTypel-MBMS and other system informations blocks may be scheduled in additional non-
MBSFN subframes indicated in Master I nformationBlock-MBMS,
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The Sl messages are transmitted within periodically occurring time domain windows (referred to as Sl-windows) using
dynamic scheduling. Each SI message is associated with a SI-window and the SI-windows of different SI messages do
not overlap. That is, within one SI-window only the corresponding Sl is transmitted. The length of the SI-window is
common for al Sl messages, and is configurable. Within the SI-window, the corresponding SI message can be
transmitted a number of times in any subframe other than MBSFN subframes, uplink subframesin TDD, and subframe
#5 of radio frames for which SFN mod 2 = 0. The UE acquires the detailed time-domain scheduling (and other
information, e.g. frequency-domain scheduling, used transport format) from decoding SI-RNTI on PDCCH (see TS
36.321[6]). For aBL UE or aUE in CE, the detailed time/frequency domain scheduling information for the S
messages is provided in Systeml nformationBlockTypel-BR.

For UEs other than BL UE or UEsin CE SI-RNTI is used to address Systeml nformationBlockTypel as well asal Sl
messages. On MBM S-dedicated cell and on FeMBM S/Unicast-mixed cell, SI-RNTI with value in accordance with TS
36.321 [6] is used to address all SI messages whereas SI-RNTI with value in accordance with TS 36.321 [6] is used to
address Systeml nformationBlockTypel-MBMS.

Systeml nformationBlockTypel configures the SI-window length and the transmission periodicity for the SI messages.

5.2.1.2a Scheduling for NB-loT

The MasterInformationBlock-NB (MIB-NB) uses a fixed schedule with a periodicity of 640 ms and repetitions made
within 640 ms. The first transmission of the MIB-NB is scheduled in subframe #0 of radio frames for which the SFN
mod 64 = 0 and repetitions are scheduled in subframe #0 of all other radio frames. The transmissions are arranged in 8
independently decodable blocks of 80 ms duration.

The Master InformationBlock-TDD-NB (MIB-TDD-NB) uses a fixed schedule with a periodicity of 640 ms and
repetitions made within 640 ms. The first transmission of the MIB-TDD-NB is scheduled in subframe #9 of radio
frames for which the SFN mod 64 = 0 and repetitions are scheduled in subframe #9 of all other radio frames. The
transmissions are arranged in 8 independently decodable blocks of 80 ms duration.

The Systeml nformationBlockTypel-NB (SIB1-NB) uses a fixed schedule with a periodicity of 2560 ms.

For FDD, SIB1-NB transmission occurs in subframe #4 of every other frame in 16 continuous frames. The starting
frame for the first transmission of the SIB1-NB is derived from the cell PCID and the number of repetitions within the
2560 ms period and repetitions are made, equally spaced, within the 2560 ms period (see TS 36.213[23]). TBSfor
Systeml nformationBlockTypel-NB and the repetitions made within the 2560 ms are indicated by schedulinglnfoS B1
field in the MIB-NB. If additional TransmissionSB1 is set to TRUE in the MIB-NB, additional SIB1-NB transmission
occursin subframe #3 of the same radio frames where SIB1-NB transmission occurs with the same number of
repetitions.

For TDD, SIB1-NB transmission on the anchor carrier occursin either subframe #0 or subframe #4 of every other
framein 16 continuous frames and SIB1-NB transmission on a non-anchor carrier occurs in subframe #0 and next in
subframe #5 of every other framein 16 continuous frames. The starting frame for the first transmission of the SIB1-NB
is derived from the cell PCID and the number of repetitions within the 2560 ms period and repetitions are made, equally
spaced, within the 2560 ms period (see TS 36.213 [23]). TBS for Systeml nformationBlockTypel-NB, the repetitions
made within the 2560 ms, and the subframe index (#0 or #4) are indicated by schedulinglnfoSIB1 field in the MIB-
TDD-NB.

The SI messages are transmitted within periodically occurring time domain windows (referred to as Sl-windows) using
scheduling information provided in Systeml nformationBlockTypel-NB. Each S| message is associated with a Sl-
window and the Sl-windows of different SI messages do not overlap. That is, within one Sl-window only the
corresponding Sl is transmitted. The length of the SI-window is common for all SI messages, and is configurable.

Within the SI-window, the corresponding SI message can be transmitted a number of times over 2 or 8 consecutive NB-
loT downlink subframes depending on TBS.The UE acquires the detailed time/frequency domain scheduling
information and other information, e.g. used transport format for the SI messages from schedulinginfoList field in
Systeml nformationBlockTypel-NB. The UE is not required to accumulate several SI messagesin parallel but may need
to accumulate a SI message across multiple SI windows, depending on coverage condition.

Systeml nformationBlockTypel-NB configures the Sl-window length and the transmission periodicity for all S|
messages.
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5.2.1.3 System information validity and notification of changes

Change of system information (other than for ETWS, CMAS and EAB parameters and other than for AB parameters for
NB-IoT) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may
be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The
modification period boundaries are defined by SFN values for which SFN mod m= 0, where mis the number of radio
frames comprising the modification period. The modification period is configured by system information. If H-SFN is
provided in SystemlnformationBlockTypel-BR, modification period boundaries for BL UEs and UEs in CE are defined
by SFN values for which (H-SFN * 1024 + SFN) mod m=0. For NB-loT, H-SFN is aways provided and the
modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0.

To enable system information update notification for RRC_IDLE UESs configured to use a DRX cycle longer than the
modification period, an eDRX acquisition period is defined. The boundaries of the eDRX acquisition period are
determined by H-SFN values for which H-SFN mod 256 =0. For NB-10T, the boundaries of the eDRX acquisition
period are determined by H-SFN values for which H-SFN mod 1024 =0.

NOTE 1: If the UE in RRC_IDLE isconfigured to use extended DRX cycle, e.g., in the order of several minutes or
longer, in case the eNB is reset the UE SFN may not be synchronized to the new eNB SFN. The UE is
expected to recover, e.g., acquire MIB within a reasonable time, to avoid repeated paging failures.

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be
done throughout a modification period. In the next modification period, the network transmits the updated system
information. These general principles areillustrated in figure 5.2.1.3-1, in which different colours indicate different
system information. Upon receiving a change notification, the UE not configured to use a DRX cycle that islonger than
the modification period acquires the new system information immediately from the start of the next modification period.
Upon receiving a change notification applicable to eDRX, aUE in RRC_IDLE configured to use aDRX cyclethat is
longer than the modification period acquires the updated system information immediately from the start of the next
eDRX acquisition period. The UE applies the previously acquired system information until the UE acquires the new
system information. The possible boundaries of modification for Systeml nformationBlockTypel-BR are defined by SFN
values for which SFN mod 512 = 0 except for naotification of ETWS/CMAS for which the eNB may change

Systeml nformationBlockTypel-BR content at any time. For NB-10T, the possible boundaries of modification for

Systeml nformationBlockTypel-NB are defined by SFN values for which (H-SFN * 1024 + SFN) mod 4096 = 0.

Change notification Updated information

_n 1 il [l S 1 [ 1
1
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Figure 5.2.1.3-1: Change of system Information

The Paging messageis used to inform UEsin RRC_IDLE and UEsin RRC_CONNECTED about a system information
change. If the UE isin RRC_CONNECTED or is not configured to use aDRX cycle longer than the modification
period in RRC_IDLE, and receives a Paging message including the systeminfoModification, it knows that the system
information will change at the next modification period boundary. A UE in RRC_IDLE that is configured to use aDRX
cycle longer than the modification period, and receivesin an eDRX acquisition period at least one Paging message
including the systeml nfoModification-eDRX, shall acquire the updated system information at the next eDRX acquisition
period boundary. Although the UE may be informed about changes in system information, no further details are
provided e.g. regarding which system information will change, except if systeminfoValueTagS isreceived by BL UEs
or UEsin CE.

In RRC_CONNECTED, BL UEsor UEsin CE or NB-loT UEs are not required to acquire system information except
when T311 is running or upon handover where the UE is only required to acquire the Master I nformationBlock in the
target PCell. In RRC_IDLE, E-UTRAN may notify BL UEs or UEsin CE or NB-loT UEs about S| update, and except
for NB-loT, ETWS and CMAS notification and EAB modification, using Direct Indication information, as specified in
6.6 (or 6.7.5in NB-loT) and TS 36.212 [22].

NOTE 2: Upon system information change essential for BL UES, UEs in CE, or NB-loT UEsin
RRC_CONNECTED, E-UTRAN may initiate connection release.
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Systeml nformationBlockTypel (or Master I nformationBlock-NB/ Master | nformationBlock-TDD-NB in NB-10T) includes
avalue tag systeminfoValueTag, that indicates if a change has occurred in the SI messages. UEs may use
systemlnfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid.
Master I nformationBlock (using systemlnfoUnchanged-BR) and RSS (if transmitted) may indicate that a change has not
occurred in the SIB1-BR and SI messages of the current cell at least over the SI validity time, and the BL UEs or UEsin
CE may use systemlnfoUnchanged-BR or RSS, e.g. upon return from out of coverage, to verify if the previoudy stored
SIB1-BR and Sl messages are till valid. Additionally, for other than BL UEs or UEsin CE or NB-loT UEs, the UE
considers stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid,
unless specified otherwise. BL UE or UE in CE considers stored system information to be invalid after 24 hours from
the moment it was successfully confirmed as valid, unless the UE is configured by parameter si-ValidityTime to
consider stored system information to be invalid 3 hours after validity confirmation. NB-10T UE considers stored
system information to be invalid after 24 hours from the moment it was successfully confirmed asvalid. If aBL UE,

UE in CE or NB-1oT UE in RRC_CONNECTED state considers the stored system information invalid, the UE shall
continue using the stored system information whilein RRC_CONNECTED state in the serving cell.

For BL UEs or UEsin CE or NB-10T UEs, the change of specific SI message can additionally be indicated by a S|
message specific value tag systeminfoValueTagSl. If systeminfoValueTag included in the

Systeml nformationBlockTypel-BR (or Master I nfor mationBlock-NB/ Master | nfor mationBlock-TDD-NB in NB-10T) is
different from the one of the stored system information and if systeminfoValueTagSl isincluded in the

Systeml nformationBlockTypel-BR (or SystemlnformationBlockTypel-NB in NB-10T) for a specific S| messageand is
different from the stored one, the UE shall consider this specific SI message to be invalid. If only systeminfoValueTag is
included and is different from the stored one, the BL UE or UE in CE should consider any stored system information
except Systeml nformationBlockTypel0, SystemlnformationBlockTypell, Systeml nformationBlockTypel2 and

Systeml nformationBlockTypel4 to be invalid; the NB-loT UE should consider any stored system information except
Systeml nformationBlockTypel4-NB to beinvalid.

On MBM S-dedicated cell and on FeMBM S/Unicast-mixed cell, the change of system information and ETWS/CMAS
notification isindicated by using Direct Indication FEMBM S defined in 6.6a. The modification periodicity follows
MCCH modification periodicity as defined in 5.8.1.3.

E-UTRAN may not update systeml nfoValueTag upon change of some system information e.g. ETWS information,
CMAS information, regularly changing parameters like time information (Systemlnfor mationBlockType8,
SysteminformationBlockTypel6, hyper SFN-MSB in Systemlnfor mationBlockTypel-NB), EAB and AB parameters, or
positioning system information blocks. Similarly, E-UTRAN may not include the systemlnfoModification within the
Paging message upon change of some system information.

The UE that is not configured to use a DRX cycle longer than the modification period verifies that stored system
information remains valid by either checking systeminfoValueTag in Systeml nformationBlockTypel (or

Master Infor mationBlock-NB/ Master I nformationBlock-TDD-NB in NB-10T) after the modification period boundary, or
attempting to find the systeml nfoModification indication at |east modificationPeriodCoeff times during the modification
period in case no paging is received, in every modification period. If no paging message is received by the UE during a
modification period, the UE may assume that no change of system information will occur at the next modification
period boundary. If UE in RRC_CONNECTED, during a modification period, receives one paging message, it may
deduce from the presence/ absence of systemlnfoModification whether a change of system information other than
ETWS information, CMAS information and EAB parameters will occur in the next modification period or not.

When the RRC_IDLE UE is configured with aDRX cycle that is longer than the modification period, and at least one
modification period boundary has passed since the UE last verified validity of stored system information, the UE
verifiesthat stored system information remains valid by checking the systeminfoValueTag before establishing or
resuming an RRC connection.

ETWS and/or CMAS capable UEsin RRC_CONNECTED, other than BL UEs and UEsin CE, shall attempt to read
paging at least once every defaultPagingCycle to check whether ETWS and/or CMAS notification is present or not.

5214 Indication of ETWS notification

ETWS primary notification and/ or ETWS secondary notification can occur at any point in time. The Paging message is
used to inform ETWS capable UEsin RRC_IDLE and UEsin RRC_CONNECTED about presence of an ETWS
primary notification and/ or ETWS secondary notification. If the UE receives a Paging message including the etws-
Indication, it shall start receiving the ETWS primary notification and/ or ETWS secondary notification according to
schedulinglnfoList contained in Systeml nformationBlockTypel. If the UE receives Paging message including the etws-
Indication while it is acquiring ETWS notification(s), the UE shall continue acquiring ETWS notification(s) based on
the previoudy acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.
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NOTE: TheUE isnot required to periodically check schedulinglnfoList contained in
SysteminformationBlockTypel, but Paging message including the etws-Indication triggers the UE to re-
acquire schedulinglnfoList contained in Systeml nformationBlockTypel for scheduling changes for
Systemlinfor mationBlockTypel0 and Systeml nformationBlockTypell. The UE may or may not receive a
Paging message including the etws-1ndication and/or systeml nfoModification when ETWSis no longer
scheduled.

ETWS primary notification is contained in SystemlnformationBlockTypelO and ETWS secondary notification is
contained in Systeml nformationBlockTypell. Segmentation can be applied for the delivery of a secondary notification.
The segmentation is fixed for transmission of a given secondary natification within acell (i.e. the same segment size for
a given segment with the same messagel dentifier, serialNumber and warningMessageSegmentNumber). An ETWS
secondary notification corresponds to a single CB data | E as defined according to TS 23.041 [37].

5.2.15 Indication of CMAS notification

CMAS notification can occur at any point in time. The Paging message is used to inform CMAS capable UEsin
RRC_IDLE and UEsin RRC_CONNECTED about presence of one or more CMAS notifications. If the UE receives a
Paging message including the cmas-Indication, it shall start receiving the CMAS notifications according to
schedulinglnfolList contained in Systeml nformationBlockTypel. If the UE receives Paging message including the cmas-
Indication whileit is acquiring CMAS notification(s), the UE shall continue acquiring CMAS notification(s) based on
the previously acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.

NOTE: TheUE isnot required to periodically check schedulinglnfoList contained in
Systeminfor mationBlockTypel, but Paging message including the cmas-Indication triggers the UE to re-
acquire schedulinglnfoList contained in Systeml nformationBlockTypel for scheduling changes for
SysteminformationBlockTypel2. The UE may or may not receive a Paging message including the cmas-
Indication and/or systeml nfoModification when SystemlnformationBlockTypel2 is no longer scheduled.

CMAS notification is contained in Systeml nfor mationBlockTypel2. Segmentation can be applied for the delivery of a
CMAS notification. The segmentation is fixed for transmission of agiven CMAS notification within acell (i.e. the
same segment size for a given segment with the same messagel dentifier, serialNumber and
warningMessageSegmentNumber). E-UTRAN does not interleave transmissions of CMAS notifications, i.e. all
segments of a given CMAS notification transmission are transmitted prior to those of another CMAS notification. A
CMAS notification corresponds to asingle CB data | E as defined according to TS 23.041 [37].

5.2.1.6 Notification of EAB parameters change

Change of EAB parameters can occur at any point in time. The EAB parameters are contained in
SysteminformationBlockTypel4. The Paging message is used to inform EAB capable UEsin RRC_IDLE about a
change of EAB parameters or that Systeml nformationBlockTypel4 is no longer scheduled. If the UE receives a Paging
message including the eab-ParamModification, it shall acquire SystemlnformationBlockTypel4 according to
schedulinglnfolList contained in Systeml nformationBlockTypel. If the UE receives a Paging message including the eab-
ParamModification while it is acquiring Systeml nfor mationBlockTypel4, the UE shall continue acquiring

Systeml nformationBlockTypel4 based on the previously acquired schedulinglnfolist until it re-acquires
schedulinglnfoList in Systeml nformationBlockTypel.

NOTE: TheEAB capable UE is not expected to periodically check schedulinglnfoList contained in
Systeminfor mationBlockTypel.

5.2.1.7 Access Barring parameters change in NB-loT

Change of Access Barring (AB) parameters can occur at any point in time. The AB parameters are contained in
Systeml nformationBlockTypel4-NB. Update of the AB parameters does not impact the systeminfoValueTag in the
Master I nformationBlock-NB/ Master | nformationBlock-TDD-NB or the systeminfoValueTags in

Systeml nformationBlockTypel-NB.

A NB-loT UE checks ab-Enabled indication in theMaster | nformationBlock-NB/ Master | nfor mationBlock-TDD-NB to
know whether access barring is enabled. If access barring is enabled the UE shall not initiate the RRC connection
establishment / resume for all access causes except mobile terminating calls until the UE has avalid version of
Systeml nformationBlockTypel4-NB.
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5.2.2 System information acquisition
5.2.2.1 General

UE E-UTRAN

Master | nfor mationBlock

Systeml nformationBlockTypel

Figure 5.2.2.1-1: System information acquisition, normal

The UE applies the system information acquisition procedure to acquire the AS- and NAS- and positioning-system
information that is broadcasted by the E-UTRAN. The procedure appliesto UEsin RRC_IDLE and UEsin
RRC_CONNECTED.

For BL UE, UE in CE and NB-loT UE, specific conditions apply, as specified below.
5.2.2.2 Initiation

The UE shall apply the system information acquisition procedure upon selecting (e.g. upon power on) and upon re-
selecting a cell, after handover completion, after entering E-UTRA from another RAT, upon return from out of
coverage, upon receiving a notification that the system information has changed, upon receiving an indication about the
presence of an ETWS notification, upon receiving an indication about the presence of a CMAS noatification, upon
receiving a notification that the EAB parameters have changed, upon receiving a request from CDMA 2000 upper
layers, upon receiving arequest from positioning upper layers and upon exceeding the maximum validity duration.
Unless explicitly stated otherwise in the procedural specification, the system information acquisition procedure
overwrites any stored system information, i.e. delta configuration is not applicable for system information and the UE
discontinues using afield if it is absent in system information unless explicitly specified otherwise.

In RRC_CONNECTED, BL UEsand UEsin CE are required to acquire system information when T311 is running or
upon handover where the UE is only required to acquire the MasterInformationBlock in the target PCell.

NOTE: Upon handover, E-UTRAN provides system information required by the UE in RRC_CONNECTED
except MIB with RRC signalling, i.e. systeml nformationBlockTypelDedicated and mobilityControllnfo.

5.2.2.3 System information required by the UE
The UE shall:

1> ensure having avalid version, as defined below, of (at |east) the following system information, also referred to as
the 'required' system information:

2> if inRRC_IDLE:
3> if the UE isaNB-loT UE:

4> the Master | nformationBlock-NB/ Master | nfor mationBlock-TDD-NB and
Systeml nformationBlockTypel-NB as well as Systeml nfor mationBlockType2-NB through
Systeml nfor mationBlockTypeb-NB, Systeml nformationBlockType22-NB;

3> dse

4> the Master InformationBlock and SystemlnformationBlockTypel (or SystemlnformationBlockTypel-BR
depending on whether the UE isa BL UE or the UE in CE) as well as Systeml nfor mationBlockType2
through Systeml nformationBlockType8 and Systeml nformationBlockType24 (depending on support of
the concerned RATS), Systeml nformationBlockTypel7 (depending on support of RAN-assisted
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WLAN interworking when the UE is connected to EPC), Systeml nformationBlockType25 (depending
on support of E-UTRA/5GC);

2> if inRRC_INACTIVE:

3> the MasterInformationBlock and Systeml nformationBlockTypel as well as SystemlnformationBlockType2
through Systeml nformationBlockType8 (depending on support of the concerned RATS),
Systemlnfor mati onBlockType25;

2> if in RRC_CONNECTED; and
2> the UEisnot aBL UE; and
2> the UE isnot in CE; and

2> the UE isnot aNB-loT UE:

3> the MasterInformationBlock, Systeml nformationBlockTypel and Systeml nformationBlockType2 as well as
Systeml nformationBlockType8 (depending on support of CDMA2000), Systeml nformationBlockTypel?7
(depending on support of RAN-assisted WLAN interworking when the UE is connected to EPC),
Systeml nformationBlockType25 (depending on support of E-UTRA/5GC);

2> if in RRC_CONNECTED and T311 is running; and
2> the UE isaBL UE or the UE isin CE or the UE isaNB-loT UE;

3> the MasterInformationBlock (or Master | nformationBlock-NB/ Master I nformationBlock-TDD-NB in NB-
|0T), Systeml nformationBlockTypel-BR (or SystemlnformationBlockTypel-NB in NB-10T) and
Systeml nformationBlockType2 (or Systeml nformationBlockType2-NB in NB-10T), and for NB-10T
Systeml nfor mationBlockType22-NB;

1> delete any stored system information after 3 hours or 24 hours from the moment it was confirmed to be valid as
defined in 5.2.1.3, unless specified otherwise;

1> consider any stored system information except Systeml nformationBlockTypel0, Systeml nformationBlockTypell,
systeml nformationBlockTypel2 and systeml nformationBlockTypel4 (systeml nfor mationBlockTypel4-NB in NB-
IoT) to be invalid if systemlnfoValueTag included in the Systeml nformationBlockTypel
(MasterInformationBlock-NB/ Master InformationBlock-TDD-NB in NB-10T) is different from the one of the
stored system information and in case of NB-10T UEs, BL UEs and UEsin CE, systeminfoValueTagSl is not
broadcasted. Otherwise consider system information validity as defined in 5.2.1.3;

5.2.2.4 System information acquisition by the UE
The UE shall:
1> apply the specified BCCH configuration defined in 9.1.1.1 or BR-BCCH configuration defined in 9.1.1.8;
1> if the procedure is triggered by a system information change notification:
2> if the UE usesanidle DRX cycle longer than the modification period:

3> start acquiring the required system information, as defined in 5.2.2.3, from the next eDRX acquisition
period boundary;

2> else

3> dtart acquiring the required system information, as defined in 5.2.2.3, from the beginning of the
modification period following the one in which the change notification was received,;

NOTE 1: The UE continues using the previously received system information until the new system information has
been acquired.

1> if the UE isin RRC_IDLE and enters a cell for which the UE does not have stored avalid version of the system
information required in RRC_IDLE, asdefined in 5.2.2.3:
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2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system information
required in RRC_IDLE, asdefinedin5.2.2.3;

1> following successful handover completion to a PCell for which the UE does not have stored avalid version of
the system information required in RRC_CONNECTED, asdefinedin 5.2.2.3:

2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system information
required in RRC_CONNECTED, asdefinedin5.2.2.3;

2> upon acquiring the concerned system information:

3> discard the corresponding radio resource configuration information included in the
radioResourceConfigCommon previously received in a dedicated message, if any;

1> following a request from CDMA2000 upper layers:
2> acquire Systeml nformationBlockType8, as defined in 5.2.3;

1> neither initiate the RRC connection establishment/resume procedure nor initiate transmission of the
RRCConnectionReestablishmentRequest message until the UE has avalid version of the
Master I nformationBlock (Master | nfor mationBlock-NB/ Master | nfor mationBlock-TDD-NB in NB-10T) and
Systeml nformationBlockTypel (Systeml nformationBlockTypel-NB in NB-10T) messages as well as
Systeml nfor mationBlockType2 (Systeml nfor mationBlockType2-NB in NB-10T), and for NB-10T,
Systeml nfor mationBlockType22-NB;

1> not initiate the RRC connection establishment/resume procedure subject to EAB until the UE has avalid version
of Systeml nformationBlockTypel4, if broadcast;

1> if the UE isETWS capable;
2> upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3> discard any previously buffered warningMessageSegment;

3> clear, if any, the current values of messagel dentifier and serial Number for
Systemlinfor mationBlockTypell,;

2> when the UE acquires Systeml nfor mationBlockTypel following ETWS indication, upon entering a cell
during RRC_IDLE, following successful handover or upon connection re-establishment:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypelO is present:
4> if the UEisin CE:
5> start acquiring Systeml nformationBlockTypelO;
4> else
5> start acquiring SystemlnformationBlockTypel0 immediately;
3> if schedulinglnfoList indicates that Systeml nformationBlockTypell is present:
4> start acquiring Systeml nformationBlockTypell immediately;

NOTE 2: UEs shall start acquiring Systeml nformationBlockTypelO and Systeml nformationBlockTypell as
described above even when systemlnfoValueTag in SysteminformationBlockTypel has not changed.

1> if the UE is CMAS capable:
2> upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3> discard any previoudly buffered warningMessageSegment;

3> clear, if any, stored values of messagel dentifier and serialNumber for Systeml nformationBlockTypel2
associated with the discarded war ningMessageSegment;

2> when the UE acquires Systeml nformationBlockTypel following CMAS indication, upon entering a cell
during RRC_IDLE, following successful handover and upon connection re-establishment:
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3> if schedulinglnfoList indicates that Systeml nformationBlockTypel?2 is present:
4> acquire Systeml nformationBlockTypel2;

NOTE 3: UEs shall start acquiring Systeml nformationBlockTypel2 as described above even when
systemlnfoValueTag in Systeml nformationBlockTypel has not changed.

1> if the UE isinterested to receive MBMS services:
2> if the UE is capable of MBM S reception as specified in 5.8:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel3 is present and the UE does not have
stored avalid version of this system information block:

4> acquire Systeml nformationBlockTypel3;

3> eseif SystemlnformationBlockTypel3 is present in Systeml nformationBlockTypel-MBMS and the UE
does not have stored avalid version of this system information block:

4> acquire Systeml nformationBlockTypel3 from Systeml nformationBlockTypel-MBMS,
2> if the UE is capable of SC-PTM reception as specified in 5.8a

3> if schedulinglnfoList indicates that Systeml nformationBlockType20 (Systeml nformationBlockType20-NB
in NB-10T) is present and the UE does not have stored a valid version of this system information block:

4> acquire Systemlnfor mationBlockType20 (Systeml nfor mati onBlockType20-NB in NB-10T);
2> if the UE is capable of MBMS Service Continuity:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel5 (Systeml nformationBlockTypel5-NB
in NB-10T) is present and the UE does not have stored a valid version of this system information block:

4> acquire SystemlnformationBlockTypel5 (Systeml nformationBlockTypel5-NB in NB-10T);
1> if the UE is EAB capable:

2> when the UE does not have stored avalid version of SystemlnformationBlockTypel4 upon entering
RRC_IDLE, or when the UE acquires Systeml nformationBlockTypel following EAB parameters change
notification, or upon entering a cell during RRC_IDLE, or before establishing an RRC connection if using
eDRX with DRX cycle longer than the modification period:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel4 is present:
4> start acquiring Systeml nfor mationBlockTypel4 immediately;

3> else
4> discard SystemlnformationBlockTypel4, if previously received,

NOTE 4: EAB capable UEs start acquiring Systeml nformationBlockTypel4 as described above even when
systeminfoValueTag in SystemlnformationBlockTypel has not changed.

NOTE 5: EAB capable UEs maintain an up to date Systeml nformationBlockTypel4 in RRC_IDLE.

1> if the UE is capable of sidelink communication and is configured by upper layersto receive or transmit sidelink
communication:

2> if the cell used for sidelink communication meets the S-criteriaas defined in TS 36.304 [4]; and

2> if schedulinglnfoList indicates that Systeml nformationBlockTypel8 is present and the UE does not have
stored avalid version of this system information block:

3> acquire Systemlnfor mationBlockTypel8;

1> if the UE is capable of sidelink discovery and is configured by upper layers to receive or transmit sidelink
discovery announcements on the primary frequency:
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2> if schedulinglnfoList of the serving cell/ PCell indicates that Systeml nformationBlockTypel9 is present and
the UE does not have stored a valid version of this system information block:
3> acquire Systeml nformationBlockTypel9;

1> if the UE is capable of sidelink discovery and, for each of the one or more frequenciesincluded in
discInterFreqgList, if included in SystemlnformationBlockTypel9 and for which the UE is configured by upper
layersto receive sidelink discovery announcements on:

2> if SystemlnformationBlockTypel9 of the serving cell/ PCell does not provide the corresponding reception
resources, and

2> if schedulinglnfoList of the cell on the concerned frequency indicates that SystemlnformationBlockTypel9 is
present and the UE does not have stored a valid version of this system information block:

3> acquire Systemlnfor mationBlockTypel!;

1> if the UE is capable of sidelink discovery and, for each of the one or more frequenciesincluded in
discInterFreqgList, if included in SystemlnformationBlockTypel9 and for which the UE is configured by upper
layersto transmit sidelink discovery announcements on:

2> if SystemlnformationBlockTypel9 of the serving cell/ PCell includes discTxResourcesinter Freq which is set
to acquireS-FromCarrier; and

2> if schedulinglnfoList of the cell on the concerned frequency indicates that SystemlnformationBlockTypel9 is
present and the UE does not have stored a valid version of this system information block:

3> acquire Systemlnfor mationBlockTypel!;

1> if the UEisaNB-loT UE and if ab-Enabled included in Master | nfor mationBlock-NB/ Master | nfor mationBl ock-
TDD-NB is set to TRUE:

2> not initiate the RRC connection establishment/resume procedure for all access causes except mobile
terminating calls until the UE has acquired the Systeml nformationBlockTypel4-NB;

1> if the UE is capable of V2X sidelink communication and is configured by upper layersto receive or transmit
V2X sidelink communication on a frequency:

2> if schedulinglnfoList on the serving cell/PCell indicates that Systeml nformationBlockType21 is present and
the UE does not have stored valid version of this system information block:

3> acquire SystemlnformationBlockType21 from serving cell/PCell;

2> if schedulinglnfoList on the serving cell/PCell indicates that Systeml nformationBlockType26 is present and
the UE does not have stored valid version of this system information block;

3> acquire Systeml nformationBlockType26 from serving cell/PCell;

1> if the UE is capable of V2X sidelink communication and is configured by upper layersto receive V2X sidelink
communication on afrequency, which is not primary frequency:

2> if neither Systeml nformationBlockType21 nor Systeml nformationBlockType26 of the serving cell/ PCell
provide reception resource pool for V2X sidelink communication for the concerned frequency; and

2> if the cell used for V2X sidelink communication on the concerned frequency meets the S-criteria as defined
in TS 36.304 [4]:

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType2l is present
and the UE does not have stored avalid version of this system information block:

4> acquire Systeml nformationBlockType21 from the concerned frequency;

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType26 is present
and the UE does not have stored a valid version of this system information block:

4> acquire Systeml nformationBlockType26 from the concerned frequency;
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1> if the UE is capable of V2X sidelink communication and is configured by upper layersto transmit V2X sidelink
communication on afrequency, which is not primary frequency and is not included in v2x-InterFreginfoList in
Systemlinfor mationBlockType21 nor SystemlnformationBlockType26 of the serving cell/PCell:

2> if the cell used for V2X sidelink communication on the concerned frequency meets the S-criteria as defined
in TS 36.304 [4]:

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType2l is present
and the UE does not have stored a valid version of this system information block:

4> acquire Systeml nformationBlockType21 from the concerned frequency;

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType26 is present
and the UE does not have stored a valid version of this system information block:

4> acquire Systeml nformationBlockType26 from the concerned frequency;
1> if the NB-loT UE supports NPRACH resources using preamble format 2:

2> if schedulinglnfoList indicates that Systeml nformationBlockType23-NB is present and the UE does not have
stored avalid version of this system information block:

3> acquire Systeml nformationBlockType23-NB;
1> following arequest from positioning upper layers:
2> acquire SystemlnformationBlockPos, as defined in 5.2.3;

The UE may apply the received SIBs or posSIBs immediately, i.e. the UE does not need to delay using a SIB or posSIB
until all SI messages have been received. The UE may delay applying the received SIBs until completing lower layer
procedures associated with areceived or a UE originated RRC message, e.g. an ongoing random access procedure.

NOTE 6: While attempting to acquire a particular SIB/posSIB, if the UE detects from schedulingl nfoList/
posSchedulingl nfoList that it is no longer present, the UE should stop trying to acquire the particular SIB/
posSIB.

5.2.25 Essential system information missing
The UE shall:
1> ifin RRC_IDLE, RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

2> if the UE is unable to acquire the MasterInformationBlock (MasterInfor mationBlock-NB/
Master InformationBlock-TDD-NB in NB-IoT); or

2> if the UE isneither aBL UE nor in CE nor in NB-loT and the UE is unable to acquire the
Systeml nformationBlockTypel; or

2> if the BL UE or UE in CE is unable to acquire Systeml nformationBlockTypel-BR or
Systeml nformationBlockTypel-BR is not scheduled; or

2> if the NB-1oT UE is unable to acquire the Systeml nfor mationBlockTypel-NB:

3> consider the cell asbarred in accordance with TS 36.304 [4]; and

3> perform barring asif intraFregReselection is set to allowed, and asif the csg-Indication is set to FALSE;
2> else

3> if the UE is unable to acquire the SystemInformationBlockType2 (or SystemlnformationBlockType2-NB
in NB-loT) and for NB-10T, SystemInformationBlockType22-NB if scheduled; or

3> if SysteminformationBlockType25 is broadcast and if the UE is connected to 5GC and is unable to acquire
the Systeml nformationBlockType25:

4> treat the cell as barred in accordance with TS 36.304 [4];
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5.2.2.6 Actions upon reception of the MasterinformationBlock message
Upon receiving the Master I nformationBlock message the UE shall:
1> apply the radio resource configuration included in the phich-Config;
1> if the UE isin RRC_IDLE or if the UE isin RRC_CONNECTED while T311 isrunning:
2> if the UE has no valid system information stored according to 5.2.2.3 for the concerned cell:

3> apply the received value of dI-Bandwidth to the ul-Bandwidth until SystemlnformationBlockType2 is
received;

Upon receiving the Master Infor mationBlock-NB or Master | nformationBlock-TDD-NB message the UE shall:
1> apply the radio resource configuration included in accordance with the operationModel nfo.

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

5.2.2.7 Actions upon reception of the SysteminformationBlockTypel message

Upon receiving the Systeml nformationBlockTypel or Systeml nfor mationBlockTypel-BR either via broadcast or via
dedicated signalling, the UE shall:

1> if the upper layersindicate the selected core network type as 5GC:

2> if the cell AccessRel atedInfoList-5GC contains an entry with the plmn-Identity or plmn-Index of the selected
PLMN:

3> in the remainder of the procedures use plmn-ldentityList, trackingAreaCode, and cellldentity for the cell
asreceived in the corresponding cell AccessRel atedi nfoList-5GC containing the selected PLMN;

1> elseif the cell AccessRel atedinfoList 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 cell AccessRel atedinfoList containing the selected PLMN;

1> if in RRC_IDLE or in RRC_CONNECTED while T311 is running; and

1> if the UE isa category O UE according to TS 36.306 [5]; and

1> if categoryOAllowed is not included in SystemlnformationBlockTypel.
2> consider the cell asbarred in accordance with TS 36.304 [4];

1> if in RRC_CONNECTED while T311 is not running, and the UE supports multi-band cells as defined by bit 31
in featureGroupl ndicators:

2> disregard the freqBandindicator and multiBandInfoLigt, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers;
2> forward the trackingAreaCode to upper layers;

1> else

2> if the frequency band indicated in the freqBandindicator is part of the frequency bands supported by the UE
and it is not adownlink only band; or

2> if the UE supports multiBandlnfoList, and if one or more of the frequency bands indicated in the
multiBandInfoList are part of the frequency bands supported by the UE and they are not downlink only
bands:

3> forward the cellldentity to upper layers;
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3> forward the trackingAreaCode to upper layers;

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

4> if the serving cell does not belong to the configured ran-NotificationAreal nfo:
5> initiate an RNA update as specified in 5.3.17.2;
3> forward the ims-EmergencySupport to upper layers, if present;
3> forward the eCallOverIMS-Support to upper layers, if present;
3> if the UE is capable of 5G NAS:
4> forward the ims-EmergencySupport-5GC to upper layers, if present;
4> forward the eCallOverIMS-Support-5GC to upper layers, if present;

3> if, for the frequency band selected by the UE (from freqBandIndicator or multiBandinfoList), the
fregBandlnfo or the multiBandInfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at
least one additional SpectrumEmission in the NS-PmaxList within the freqgBandl nfo or multiBandInfoList-
v10j0:

4> apply the first listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandInfo or multiBandI nfolist-v10j0;

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

5> apply the additional Pmax;
4> else
5> apply the p-Max;
3> ese
4> apply the additional SpectrumEmission in SystemlnformationBlockType2 and the p-Max;
2> else
3> consider the cell as barred in accordance with TS 36.304 [4]; and

3> perform barring asif intraFregReselection is set to notAllowed, and asif the csg-Indication is set to
FALSE;

1> if in RRC_INACTIVE:
2> if the cell does not belong to the RAN notification area configured by RAN-NotificationAreal nfo:
3> initiate the RAN notification area update procedure as specified in 5.3.17;
Upon receiving the SystemlnformationBlockTypel-NB, the UE shall:
1> if the frequency band indicated in the fregBandindicator is part of the frequency bands supported by the UE; or

1> if one or more of the frequency bands indicated in the multiBandinfoList are part of the frequency bands
supported by the UE:

2> forward the cellldentity to upper layers,
2> forward the trackingAreaCode to upper layers;
2> if attachwithoutPDN-Connectivity is received for the selected PLMN:

3> forward the attachWithoutPDN-Connectivity to upper layers;

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 54 ETSI TS 136 331 V15.4.0 (2019-04)

2> else
3> indicate to upper layers that attachWithoutPDN-Connectivity is not present;

2> if, for the frequency band selected by the UE (from fregBandIndicator or multiBandinfoList), the
freqBandinfo is present and the UE capable of multiNS-Pmax supports at |east one
additional SpectrumEmission in the NS-PmaxList within the fregBandinfo:

3> apply the first listed additional SpectrumEmission which it supports among the values included in NS-
PmaxList within fregBandInfo;

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

4> apply the additional Pmax;
3> ese
4> apply the p-Max;
2> else
3> apply the additional SpectrumEmission in Systeml nformationBlockType2-NB and the p-Max;
1> dse
2> consider the cell as barred in accordance with TS 36.304 [4]; and
2> perform barring asif intraFregResel ection is set to notAllowed.

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

5.2.2.8 Actions upon reception of SystemInformation messages

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

5.2.2.9 Actions upon reception of SysteminformationBlockType2
Upon receiving Systeml nformationBlockType2, the UE shall:

1> apply the configuration included in the radioResour ceConfigCommon;

1> if in RRC_INACTIVE:

2> apply the shortest of the ran-PagingCycle (if configured), the (UE specific) paging cycle (if indicated by upper
layers), and the defaultPagingCycle included in the radioResour ceConfigCommon;

1> elseif upper layersindicate that a (UE specific) paging cycleis configured:

2> apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the
radioResourceConfigCommon;

1> if the mbsfn-SubframeConfigList isincluded:

2> consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-
SubframeConfigList under the conditions specified in TS 36.213 [23], clause 7.1;

1> apply the specified PCCH configuration defined in 9.1.1.3;
1> not apply the timeAlignmentTimer Common;

1> if in RRC_CONNECTED and UE is configured with RLF timers and constants val ues received within rlf-
TimersAndConstants:
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2> not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer
T300;

1> if in RRC_CONNECTED while T311 is not running; and the UE supports multi-band cells as defined by bit 31
in featureGroupl ndicators or multipleNS-Pmax:

2> disregard the additional SpectrumEmission and ul-CarrierFreq, if received, whilein RRC_CONNECTED;
1> if attachWithoutPDN-Connectivity is received for the selected PLMN:

2> forward attachWithoutPDN-Connectivity to upper layers;
1> else:

2> indicate to upper layers that attachWithoutPDN-Connectivity is not present;
1> if cp-CloT-EPS-Optimisation is received for the selected PLMN:

2> forward cp-CloT-EPS-Optimisation to upper layers,
1> else

2> indicate to upper layers that cp-CloT-EPS-Optimisation is not present;
1> if up-CloT-EPS-Optimisation is received for the selected PLMN:

2> forward up-CloT-EPS-Optimisation to upper layers;
1> else

2> indicate to upper layers that up-CloT-EPS-Optimisation is not present;

1> to upper layers either forward upperLayerIndication, if present for the selected PLMN, or otherwise indicate
absence of thisfield;

Upon receiving Systeml nformationBlockType2-NB, the UE shall:
1> apply the configuration included in the radioResour ceConfigCommon;
1> apply the defaultPagingCycle included in the radioResourceConfigCommon;
1> if Systeml nformationBlockType22-NB is schedul ed:
2> read and act on information sent in Systeml nformationBlockType22-NB;
1> apply the specified PCCH configuration defined in 9.1.1.3.

1> if in RRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-
TimersAndConstants:

2> not update its values of the timers and constants in ue-Timer sAndConstants except for the value of timer
T300;

5.2.2.10 Actions upon reception of SysteminformationBlockType3
Upon receiving Systeml nformationBlockType3, the UE shall:
1> if in RRC_IDLE, the redistributionServingInfo isincluded and the UE is redistribution capable:
2> perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10;
1> if inRRC_IDLE, or in RRC_CONNECTED while T311 is running:

2> if, for the frequency band selected by the UE (from the procedure in Section 5.2.2.7) to represent the serving
cell's carrier frequency, the freqBandinfo or the multiBandinfoList-v10j0 is present in
Systemlinfor mationBlockType3 and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the fregBandinfo or multiBandl nfoList-v10j0:
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3> apply thefirst listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandInfo or multiBandlnfoList-v10j0;

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

4> apply the additional Pmax;
3> ese
4> apply the p-Max;
2> else
3> apply the p-Max;
Upon receiving Systeml nfor mationBlockType3-NB, the UE shall:
1> if in RRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

2> if, for the frequency band selected by the UE (from the procedure in subclause 5.2.2.7) to represent the
serving cell's carrier frequency, the fregBandinfo or the multiBandInfoList is present in
Systemi nformationBlockType3-NB and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the freqBandinfo or the multiBandInfoList:

3> apply thefirst listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandInfo or multiBandinfoList;

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

4> apply the additional Pmax;
3> else
4> apply the p-Max;
2> else:
3> apply the p-Max;
5.2.2.11 Actions upon reception of SystemInformationBlockType4

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nfor mationBlockType4 or
Systeml nformationBlockTyped-NB) apply other than those specified el sewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.12 Actions upon reception of SysteminformationBlockType5
Upon receiving Systeml nfor mationBlockType5, the UE shall:
1> if in RRC_IDLE, the redistributioninter Freginfo isincluded and the UE is redistribution capable:
2> perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10;
1> if inRRC_IDLE, or in RRC_CONNECTED while T311 is running:

2> if the frequency band selected by the UE to represent a non-serving E UTRA carrier frequency isnot a
downlink only band:

3> if, for the selected frequency band, the fregBandlnfo or the multiBandInfoList-v10j0 is present and the UE
capable of multiNS-Pmax supports at |east one additional SpoectrumEmission in the NS-PmaxList within
fregBandlnfo or multiBandl nfoList-v10j0:

4> apply the first listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandInfo or multiBandlnfoList-v10j0;
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4> if the additional Pmax is present in the same entry of the selected additional SpectrumEmission within
NS-PmaxList:
5> apply the additional Pmax;

4> else:
5> apply the p-Max;

3> else
4> apply the p-Max;

1> if in RRC_IDLE and UE has stored VarMeasl dleConfig_and SIB5 includes the measl dleConfigSI B and the UE is
capable of IDLE mode measurements for CA:

2> if T331 isrunning and VarMeasl dleConfig does not contain measldleCarrier LissEUTRA received from the
RRCConnectionRelease message:

3> store the measldleCarrier LissEUTRA of measldleConfigS B within VarMeasl dleConfig;
2> perform idle mode measurements on supported carriers as specified in 5.6.20;
Upon receiving Systeml nfor mationBlockType5-NB, the UE shall:
1> if in RRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

2> if, for the frequency band selected by the UE (from multiBandInfoList) to represent a non-serving NB-l1oT
carrier frequency, the fregBandinfo is present and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the freqBandl nfo:

3> apply thefirst listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandI nfo;

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

4> apply the additional Pmax;
3> else
4> apply the p-Max;
2> else
3> apply the p-Max;
5.2.2.13 Actions upon reception of SysteminformationBlockType6

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

5.2.2.14 Actions upon reception of SysteminformationBlockType7

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

5.2.2.15 Actions upon reception of SysteminformationBlockType8
Upon receiving Systeml nformationBlockType8, the UE shall:
1> if sib8-PerPLMN-List isincluded and the UE is capable of network sharing for CDM A 2000:
2> apply the CDM A 2000 parameters bel ow corresponding to the RPLMN;

1> if the systemTimel nfo is included:
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2> forward the systemTimelnfo to CDMA 2000 upper layers,
1> if theUE isin RRC_IDLE and if searchWindowS ze isincluded:
2> forward the searchWindowSize to CDMA2000 upper layers;
1> if parametersHRPD isincluded:

2> forward the preRegistrationinfoHRPD to CDMA2000 upper layers only if the UE has not received the
preRegistrationlnfoHRPD within an RRCConnectionReconfiguration message after entering this cell;

2> if the cellReselectionParametersHRPD is included:
3> forward the neighCellList to the CDMA2000 upper layers,
1> if the parametersIXRTT isincluded:
2> if the csfb-RegistrationParam1XRTT isincluded:

3> forward the csfb-RegistrationParam1XRTT to the CDMA2000 upper layers which will use this
information to determine if a CS registration/re-registration towards CDMA2000 1XRTT in the EUTRA
cell isrequired;

2> else
3> indicate to CDMA2000 upper layers that CSFB Registration to CDMA2000 1xRTT is not allowed;
2> if the longCodeStatelXRTT isincluded:
3> forward the longCodeState1 XRTT to CDMA2000 upper layers,
2> if the cellReselectionParameterSLXRTT is included:
3> forward the neighCellList to the CDMA2000 upper layers,
2> if the csfb-SupportForDual RXUEs is included:
3> forward csfb-SupportFor DualRXUES to the CDM A 2000 upper layers,
2> else
3> forward csfb-SupportFor DualRXUES, with its value set to FALSE, to the CDMA 2000 upper layers,
2> if ac-BarringConfiglXRTT is included:
3> forward ac-BarringConfig1IXRTT to the CDMA2000 upper layers,
2> if the csfb-Dual RxTxSupport is included:
3> forward csfb-Dual R<TxSupport to the CDM A2000 upper layers,
2> else
3> forward csfb-Dual R<TxSupport, with its value set to FALSE, to the CDMA2000 upper layers;
5.2.2.16 Actions upon reception of SysteminformationBlockType9
Upon receiving Systeml nformationBlockType9, the UE shall:

1> if hnb-Name isincluded, forward the hnb-Name to upper layers;

5.2.2.17 Actions upon reception of SysteminformationBlockTypel0

Upon receiving Systeml nformationBlockTypel0, the UE shall:

1> forward the received warningType, messagel dentifier and serial Number to upper layers;
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5.2.2.18 Actions upon reception of SystemInformationBlockTypell

Upon receiving Systeml nfor mationBlockTypell, the UE shall:

1> if thereis no current value for messagel dentifier and serial Number for SystemlnformationBlockTypell; or

1> if either the received value of messagel dentifier or of serialNumber or of both are different from the current
values of messagel dentifier and serialNumber for SystemlnformationBlockTypell:

2> use the received values of messageldentifier and serial Number for Systeml nformationBlockTypell as the
current values of messagel dentifier and serial Number for SystemlinformationBlockTypell;

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

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

3> stop reception of SystemlnformationBlockTypell;
3> discard the current values of messageldentifier and serialNumber for Systeml nformationBlockTypell,;
2> else
3> store the received warningMessageSegment;
3> continue reception of Systeml nformationBlockTypell;
1> elseif all segments of a warning message have been received:
2> assembl e the warning message from the received war ningMessageSegment;

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

2> stop reception of SystemlnformationBlockTypell;

2> discard the current values of messagel dentifier and serial Number for Systeml nfor mationBlockTypell;
1> dse

2> store the received warningMessageSegment;

2> continue reception of Systeml nformationBlockTypell;

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

5.2.2.19 Actions upon reception of SystemInformationBlockTypel2

Upon receiving Systeml nformationBlockTypel2, the UE shall:

1> if the SystemlnformationBlockTypel2 contains a complete warning message and the complete geographical area
coordinates (if any):

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

2> continue reception of Systeml nformationBlockTypel2;
1> else:

2> if the received values of messagel dentifier and serial Number are the same (each value is the same) as a pair
for which a warning message and the geographical area coordinates (if any) are currently being assembled:
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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> assemble the warning message from the received warningMessageSegment;

4> assembl e the geographical area coordinates from the received warningAreaCoordinatesSegment (if
any);

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

4> stop assembling a warning message and warning area coordinates (if any) for this messagel dentifier
and serialNumber and delete all stored information held for it;

3> continue reception of Systeml nformationBlockTypel2;

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

3> start 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 serial Number
pair;

3> store the received warningMessageSegment;
3> store the received warningAreaCoordinatesSegment (if any);
3> continue reception of Systeml nfor mationBlockTypel2;

The UE should discard warningMessageSegment and war ningAreaCoor dinatesSegment (if any) and the associated
values of messagel dentifier and serialNumber for SystemlnformationBlockTypel?2 if the complete warning message and
the warning 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.

5.2.2.20 Actions upon reception of SystemInformationBlockTypel3

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

5.2.2.21 Actions upon reception of SysteminformationBlockTypel4

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nformationBlockTypel4 or
Systeml nformationBlockTypel4-NB) apply other than those specified el sewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.22 Actions upon reception of SysteminformationBlockTypel5

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nformationBlockTypel5 or
Systeml nformationBlockTypel5-NB) apply other than those specified el sewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.23 Actions upon reception of SysteminformationBlockTypel6

Upon receiving Systeml nformationBlockTypel6 with timeReferencel nfo, the UE may perform the related actions as
specified in subclause 5.6.1.3.

5.2.2.24 Actions upon reception of SystemInformationBlockTypel7
Upon receiving Systeml nformationBlockTypel?, the UE shall:

1> if wlan-OffloadConfigCommon corresponding to the RPLMN isincluded:
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2> if the UE is not configured with rclwi-Configuration with command set to steer TOWLAN:
3> apply the wlan-1d-List corresponding to the RPLMN;
2> if not configured with the wian-OffloadConfigDedicated:
3> apply the wlan-OffloadConfigCommon corresponding to the RPLMN;
5.2.2.25 Actions upon reception of SystemInformationBlockTypel8
Upon receiving Systeml nfor mationBlockTypel8, the UE shall:
1> if SystemlnformationBlockTypel8 message includes the commConfig:
2> if configured to receive sidelink communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by commRxPool for
sidelink communication monitoring, as specified in 5.10.3;

2> if configured to transmit sidelink communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by
commTxPool Normal Common, commTxPool Normal CommonExt or by commTxPool Exceptional for
sidelink communication transmission, as specified in 5.10.4;

5.2.2.26 Actions upon reception of SystemInformationBlockTypel9
Upon receiving Systeml nfor mationBlockTypel9, the UE shall:
1> if SystemlnformationBlockTypel9 message includes the discConfig or discConfigPS:

2> from the next discovery period, as defined by discPeriod, use the resources indicated by discRxPoal,
discRxResourceslnter Freq or discRxPoolPSfor sidelink discovery monitoring, as specified in 5.10.5;

2> if SystemlnformationBlockTypel9 message includes the discTxPool Common or discTxPool PS-Common; and
theUEisin RRC_IDLE:

3> from the next discovery period, as defined by discPeriod, use the resources indicated by
discTxPoolCommon or discTxPool PS-Common for sidelink discovery announcement, as specified in
5.10.6;

2> if the Systeml nfor mationBlockTypel9 message includes the discTxPower I nfo:

3> use the power information included in discTxPowerInfo for sidelink discovery transmission on the
serving frequency, as specified in TS 36.213 [23];

1> if SystemlnformationBlockTypel9 message includes the discConfigRelay:
2> if the Systeml nfor mationBlockTypel9 message includes the txPower I nfo:

3> use the power information included in txPowerInfo for sidelink discovery transmission on the
corresponding non-serving frequency, as specified in TS 36.213 [23];

5.2.2.27 Actions upon reception of SysteminformationBlockType20

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nfor mationBlockType20 or
Systeml nformationBlockType20-NB) apply other than those specified elsewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.28 Actions upon reception of SystemInformationBlockType21
Upon receiving Systeml nfor mationBlockType21, the UE shall:
1> if SystemlnformationBlockType21 message includes gl-V2X-ConfigCommon:

2> if configured to receive V2X sidelink communication:
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3> use the resource pool indicated by v2x-CommRxPool in 9-V2X-ConfigCommon for V2X sidelink
communication monitoring, as specified in 5.10.12;

2> if configured to transmit V2X sidelink communication:

3> use the resource pool indicated by v2x-CommTxPool Nor mal Common, p2x-CommTxPool Normal Common,
v2x-CommTxPoolNormal, p2x-CommTxPoolNormal or by v2x-CommTxPool Exceptional for V2X
sidelink communication transmission, as specified in 5.10.13;

3> perform CBR measurement on the transmission resource pool(s) indicated by v2x-
CommTxPool Nor mal Common, v2x-CommTxPool Normal and v2x-CommTxPool Exceptional for V2X
sidelink communication transmission, as specified in 5.5.3;

5.2.2.29 Actions upon reception of SystemInformationBlockType22-NB

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

5.2.2.30 Actions upon reception of SysteminformationBlockType23-NB

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

5.2.2.31 Actions upon reception of SysteminformationBlockType24

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

5.2.2.32 Actions upon reception of SystemInformationBlockType25

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

5.2.2.33 Actions upon reception of SystemInformationBlockType26
Upon receiving Systeml nformationBlockType26, the UE shall:
1> if configured to receive V2X sidelink communication:

2> use the resource pool indicated by v2x-CommRxPool for V2X sidelink communication monitoring, as
specified in 5.10.12;

1> if configured to transmit V2X sidelink communication:

2> use the resource pool indicated by v2x-CommTxPoolNormal, p2x-CommTxPoolNormal or by v2x-
CommTxPool Exceptional for V2X sidelink communication transmission, as specified in 5.10.13;

2> perform CBR measurement on the transmission resource pool(s) indicated by v2x-CommTxPool Normal and
v2x-CommTxPool Exceptional for V2X sidelink communication transmission, as specified in 5.5.3;

5.2.2.34 Actions upon reception of SysteminformationBlockPos

No UE requirements related to the contents of the Systeml nfor mationBlockPos apply other than those specified
elsewhere e.g. within TS 36.355 [54], and/or within the corresponding field descriptions.

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

2> if the concerned SI message is configured in the schedulinglnfoList or if the concerned SI messageis
configured in the pos-schedulinglnfoList and si-posOffset is not configured;
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3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfoList and posSchedulinglnfoList in
SystemlInformationBlockTypel,;

3> determine the integer value X = (n — 1)*w, where w is the si-WindowLength;

3> the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10), where T is the si-Periodicity of the concerned Sl message;

2> elseif the concerned Sl message is configured by the posSchedulinglnfoList and si-posOffset is configured
determine the start of the SI-window for the concerned SI message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulingInfoList in SystemlnformationBlockTypel,;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nfor mationBlockTypel;

3> determine the integer value x = m*w + (n — 1)*w, where w is the si-WindowLength

3> the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10) + 8, where T is the si-posPeriodicity of the concerned SI message;

NOTE: E-UTRAN should configure an SI-window of 1 msonly if all Sls are scheduled before subframe #5 in
radio frames for which SFN mod 2 = 0.

1> receive DL-SCH using the SI-RNTI 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, excluding the
following subframes:

2> subframe#5 in radio frames for which SFN mod 2 = 0;
2> any MBSFN subframes;
2> any uplink subframesin TDD;

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;

5.2.3a Acquisition of an SI message by BL UE or UE in CE or a NB-loT UE
When acquiring an Sl message, the BL UE or UE in CE or NB-10T UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> if the concerned S| message is configured in the schedulinglnfoList or if the concerned SI message is
configured in the pos-schedulinglnfoList and si-posOffset is not configured;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfoList in Systeml nformationBlockTypel-BR
(or Systeml nformationBlockTypel-NB in NB-10T) and posSchedulinglnfoList in
Systeml nfor mationBlockTypel-BR;

3> determine the integer value x = (n — 1)*w, where w is the si-WindowLength-BR (or si-WindowLength in
NB-I0T);

2> elseif the concerned Sl message is configured by the posSchedulinglnfoList and si-posOffset is configured
determine the start of the SI-window for the concerned SI message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulinglnfoList in
Systeml nformationBlockTypel-BR;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nfor mationBlockTypel-BR;
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3> determine the integer value x = m*w + (n— 1)*w, where w is the si-WindowLength-BR

3> the Sl-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(x/10) + 8, where T is the si-posPeriodicity of the concerned SI message;

2> if the UE isaNB-loT UE:

3> the SI-window starts at the subframe #0 in the radio frame for which (H-SFN * 1024 + SFN) mod T =
FLOOR(x/10) + Offset, where T is the si-Periodicity of the concerned SI message and, Offset is the offset
of the start of the SI-Window (si-RadioFrameOffset);

2> dse

3> the SI-window starts at the subframe #0 in the radio frame for which SFN mod T = FLOOR(x/10), where
T isthe si-Periodicity of the concerned SI message;

1> if the UEisaNB-loT UE:

2> receive and accumulate SI message transmissions on DL-SCH 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, starting from the
radio frames as provided in si-RepetitionPattern and in subframes as provided in downlinkBitmap, or until
successful decoding of the accumulated SI message transmissions excluding the subframes used for
transmission of NPSS, NSSS, Master | nfor mationBlock-NB/ Master Infor mationBlock-TDD-NB and
Systeml nformationBlockTypel-NB. If there are not enough subframes for one SI message transmission in the
radio frames as provided in si-RepetitionPattern, the UE shall continue to receive the SI message
transmission in the radio frames following the radio frame indicated in si-RepetitionPattern;

1> else

2> receive and accumulate SI message transmissions on DL-SCH on narrowband provided by si-Narrowband,
from the start of the SI-window and continue until the end of the SI-window whose absolute length intimeis
given by si-WindowLength-BR, only in radio frames as provided in si-RepetitionPattern and subframes as
provided in fdd-DownlinkOr TddSubframeBitmapBR in bandwidthReducedAccessRel atedInfo, or until
successful decoding of the accumulated SI message transmissions;

1> if the SI message was not possible to decode from the accumulated SI message transmissions by the end of the
Sl-window, continue reception and accumulation of SI message transmissions on DL-SCH in the next SI-
window occasion for the concerned SI message;

5.2.3b  Acquisition of an SI message from MBMS-dedicated cell
When acquiring an Sl message, the UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> for the concerned Sl message, determine the number n which corresponds to the order of entry in the list of
S| messages configured by schedulinglnfoList in Systeml nformationBlockTypel-MBMS,

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

2> the Sl-window starts always at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod
T = FLOOR(x/10), where T is the si-Periodicity of the concerned Sl message;

1> receive DL-SCH using SI-RNTI with value in accordance with 36.321 [6] from the start of the SI-window and
continue until the end of the SI-window whose absolute length in timeis given by si-WindowLength, or until the
S| message was received, excluding the following subframes:

2> any MBSFN subframes;

1> if the SI message was not received by the end of the Sl-window, repeat reception at the next Sl-window occasion
for the concerned SI message;
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5.3 Connection control
53.1 Introduction

5311 RRC connection control

RRC connection establishment involves the establishment of SRB1. Except for EDT, E-UTRAN completes RRC
connection establishment prior to completing the establishment of the S1 connection, i.e. prior to receiving the UE
context information from the EPC. Consequently, AS security is not activated during the initial phase of the RRC
connection. During thisinitial phase of the RRC connection, the E-UTRAN may configure the UE to perform
measurement reporting, but the UE only sends the corresponding measurement reports after successful security
activation. However, the UE only accepts a handover message when security has been activated.

NOTE 1: In case the serving frequency broadcasts multiple overlapping bands, E-UTRAN can only configure
measurements after having obtained the UE capabilities, as the measurement configuration needs to be set
according to the band selected by the UE.

Upon receiving the UE context from the EPC, E-UTRAN activates security (both ciphering and integrity protection)
using the initial security activation procedure. The RRC messages to activate 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 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 security activation procedure, E-UTRAN initiates the establishment of SRB2 and
DRBs, i.e. E-FUTRAN may do this prior to receiving the confirmation of the initial security activation from the UE. In
any case, E-UTRAN will apply both ciphering and integrity protection for the RRC connection reconfiguration
messages used to establish SRB2 and DRBs. E-UTRAN should release the RRC connection if the initial security
activation and/ or the radio bearer establishment fails (i.e. security activation and DRB establishment are triggered by a
joint S1-procedure, which does not support partial success).

For SRB2 and DRBs, security is aways activated from the start, i.e. the E-UTRAN does not establish these bearers
prior to activating security.

For some radio configuration fields, a critical extension has been defined. A switch from the original version of the field
to the critically extended version is allowed using any connection reconfiguration. The UE reverts to the original
version of some critically extended fields upon handover and re-establishment as specified elsewhere in this
specification. Otherwise, switching a field from the critically extended version to the original version is only possible
using the handover or re-establishment procedure with the full configuration option. This also applies for fields that are
critically extended within arelease (i.e. origina and extended version defined in same release).

After having initiated the initial security activation procedure, E-UTRAN may configure a UE that supports CA, with
one or more SCellsin addition to the PCell that was initially configured during connection establishment. The PCell is
used to provide the security inputs and upper layer system information (i.e. the NAS mobility information e.g. TAI).
SCells are used to provide additional downlink and optionally uplink radio resources. When not configured with any
kind of DC, al SCellsthe UE is configured with, if any, are part of the MCG.

When configured with DC, some of the SCells are part of a SCG. In this case, user data carried by a DRB may either be
transferred viaMCG (i.e. MCG-DRB), via SCG (SCG-DRB) or viaboth MCG and SCG in DL while E-UTRAN
configures the CG used in UL (split DRB). An RRC connection reconfiguration message may be used to change the
DRB type from MCG-DRB to SCG-DRB or to split DRB, aswell as from SCG-DRB or split DRB to MCG-DRB.

DC employs SCG change, which is a synchronous SCG reconfiguration procedure (i.e. involving RA to the PSCell)
including reset/ re-establishment of layer 2 and, if SCG DRBs are configured, refresh of security. The procedureis used
in anumber of different scenarios e.g. SCG establishment, PSCell change, Key refresh, change of DRB type. The UE
performs the SCG change related actions upon receiving an RRCConnectionReconfiguration message including
mobilityControlInfoSCG, see 5.3.10.10.

In case of EN-DC, the SCG cells use another RAT, namely NR. The configuration of an NR SCG, as used in case of
EN-DC, is specified in TS 38.331 [82]. When configured with EN-DC, user data carried by a DRB may either be
transferred viaMCG, viaNR SCG or viaboth MCG and NR SCG. Also RRC signalling carried by a SRB may either be
transferred viaMCG or viaboth MCG and NR SCG. When DRBs and SRBs are configured with transmission via both
MCG and SCG, duplication may be used in both DL and UL.
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Changeto NR PDCP or vice versa, for both SRBs and DRBS, can be performed using an
RRCConnectionReconfiguration message including the mobilityControlInfo (handover) by release and addition of the
concerned RB (for DRBs) or of the concerned PDCP entity (for SRBs). The same RRCConnectionReconfiguration
message may be used to make changes regarding the CG(s) used for transmission. For SRBs, change from E-UTRA
PDCP to NR PDCP type may, before initial security activation, also be performed using an
RRCConnectionReconfiguration message not including the mobilityControllnfo.

In case of EN-DC, there are three types of NR SCG reconfigurations:

- Reconfiguration with sync and key changei.e. a procedure involving RA to the PSCell, including NR MAC
reset, re-establishment of NR RLC and NR PDCP and refresh of NR SCG security; and

- Reconfiguration with sync but without key changei.e. a procedure involving RA to the PSCell, including NR
MAC reset and NR RLC re-establishment and PDCP data recovery (for AM DRB); and

- Regular NR SCG reconfiguration neither involving refresh of NR SCG security, nor RA to the PSCell, NR MAC
reset or NR RLC re-establishment;

The network is only required to use the NR SCG reconfiguration with sync and key change in case the NR SCG
security key changes (i.e. handover, change of SNs, S-KgNB refresh). Further details are specifiedin NRRRC TS
38.331[82].

NOTE 2: In case of EN-DC, E-UTRA RRC configuration parameters should only affect E-UTRA operation. E.g.,
s-Measure only affects measurements configured by parameters defined in this specification. Should an
E-UTRA RRC configuration change require a change of NR RRC configuration, the network should
indicate such NR change by NR RRC signalling. E.g. a specific indication is used to trigger RLC re-
establishment upon reconfigurations changing the CG(s) used for transmission (in DL or UL) that
otherwise would only involve NR RRC signalling.

In this release of the specification, change between DC and EN-DC is not supported (i.e. neither the direct
reconfiguration nor specific measurement events). Likewise, the direct transition between EN-DC and NR DC is not
supported in this release of the specification.

The release of the RRC connection normally isinitiated by E-UTRAN. The procedure may be used to re-direct the UE
to an E-UTRA frequency or an inter-RAT carrier frequency. Only in exceptional cases, as specified within this
specification, TS 36.300 [9], TS 36.304 [4] or TS 24.301 [35], may the UE abort the RRC connection, i.e. move to
RRC_IDLE without notifying E-UTRAN.

The suspension of the RRC connection isinitiated by E-UTRAN. When the RRC connection is suspended, the UE
storesthe UE AS context and the resumel dentity, and transitionsto RRC_IDLE state. The RRC message to suspend the
RRC connection isintegrity protected and ciphered. Suspension can only be performed when at least 1 DRB is
successfully established.

The resumption of a suspended RRC connection isinitiated by upper layers when the UE has a stored UE A S context,
RRC connection resume is permitted by E-UTRAN and the UE needs to transit from RRC_IDLE state to
RRC_CONNECTED state. When the RRC connection is resumed, RRC configures the UE according to the RRC
connection resume procedure based on the stored UE AS context and any RRC configuration received from E-UTRAN.
The RRC connection resume procedure re-activates security and re-establishes SRB(s) and DRB(S). The request to
resume the RRC connection includes the resumel dentity. The request is not ciphered, but protected with a message
authentication code.

In response to a request to resume the RRC connection, E-UTRAN may resume the suspended RRC connection, reject
the request to resume and instruct the UE to either keep or discard the stored context, or setup a new RRC connection.

In case of CP-EDT, the data are appended in the RRCEarlyDataRequest and RRCEarlyDataCompl ete messages, if
available, and sent over SRBO. In case of UP-EDT, security is re-activated prior to transmission of RRC message using
the nextHopChainingCount provided in the RRCConnectionRel ease message with suspend indication during the
preceding suspend procedure and the radio bearers are re-established. The uplink data are transmitted ciphered on
DTCH multiplexed with the RRCConnectionResumeRequest message on CCCH. In the downlink, the data, if available,
are transmitted on DTCH multiplexed with the RRCConnectionRel ease message on DCCH. In response to a request for
EDT, E-UTRAN may also choose to establish or resume the RRC connection.
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A UE in RRC_CONNECTED enters RRC_INACTIVE when the network indicates RRC connection suspension in
RRCConnectionRel ease message. When entering RRC_INACTIVE, the UE storesthe UE AS context and any RRC
configuration received from the network.

The resumption of an RRC connection from RRC_INACTIVE isinitiated by upper layers when the UE needs to transit
from RRC_INACTIVE state to RRC_CONNECTED state or by RRC layer for, e.g. RNAU or reception of RAN
paging. When the RRC connection is resumed, network configures the UE according to the RRC connection resume
procedure based on the stored UE AS context and any RRC configuration received from the network. The RRC
connection resume procedure re-activates security and re-establishes SRB(s) and DRB(S).

In response to a request to resume the RRC connection from RRC_INACTIVE, the network may resume the suspended
RRC connection and UE entersto RRC_CONNECTED, or reject the request to resume using RRC message without
security protection and send UE to RRC_INACTIVE with wait time, 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.

5.3.1.2 Security

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

RRC handles the configuration of the security parameters which are part of the AS configuration: the integrity
protection agorithm, the ciphering algorithm and two parameters, namely the keyChangel ndicator and the
nextHopChainingCount, which are used by the UE to determine the AS security keys upon handover, connection re-
establishment, connection resume and/ or UP-EDT.

The integrity protection agorithm is common for signalling radio bearers SRB1, SRB2 and SRB4. When configured
with MCG only, the ciphering algorithm is common for al radio bearers (i.e. SRB1, SRB2, SRB4 and DRBS). Neither
integrity protection nor ciphering applies for SRBO.

RRC integrity and ciphering are always activated together, i.e. in one message/ procedure. RRC integrity and ciphering
are never de-activated. However, it is possible to switch to a'NULL' ciphering agorithm (ee20).

The'NULL' integrity protection algorithm (eia0) is used only for the UE in limited service mode, as specifiedin TS
33.401 [32]. In case the 'NULL" integrity protection algorithmis used, 'NULL' ciphering algorithm is also used.

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

The AS applies three different security keys: one for the integrity protection of RRC signalling (Krrcint), one for the
ciphering of RRC signalling (Krrcenc) @nd one for the ciphering of user data (Kupenc). All three AS keys are derived
from the Keng key. The Keng is based on the Kasue key for E-UTRA/EPC, or Kauefor E-UTRA/SGC, which is handled
by upper layers.

Upon connection establishment new AS keys are derived. No AS-parameters are exchanged to serve as inputs for the
derivation of the new AS keys at connection establishment.

The integrity and ciphering of the RRC message used to perform handover is based on the security configuration used
prior to the handover and is performed by the source eNB.

The integrity and ciphering algorithms can only be changed upon handover. The four AS keys (Keng, Krrcint, Krrcenc
and Kypenc) Change upon every handover, connection re-establishment, connection resume and UP-EDT. The
keyChangel ndicator is used upon handover and indicates whether the UE should use the keys associated with the Kasve
key for E-UTRA/EPC, or Kamr for E-UTRA/5GC, taken into use with the latest successful NAS SMC procedure. The
nextHopChainingCount parameter is used upon handover, connection re-establishment, connection resume and UP-
EDT by the UE when deriving the new Keng that is used to generate Krgcint, Krrcenc and Kupenc (See TS 33.401 [32]). An
intra cell handover procedure may be used to change the keysin RRC_CONNECTED.

For each radio bearer an independent counter (COUNT, as specified in TS 36.323 [8] for E-UTRA/EPC, and TS 38.323
[83] for E-UTRA/5GC) is maintained for each direction. For each DRB, the COUNT is used as input for ciphering. For
each SRB, the COUNT isused asinput for both ciphering and integrity protection. It is not allowed to use the same
COUNT value more than once for a given security key. At connection resume the COUNT isreset. In order to limit the
signalling overhead, individual messages packets include a short sequence number (PDCP SN, as specified in TS
36.323 [8] for EFUTRA/EPC, and TS 38.323 [83] for E-UTRA/5GC). In addition, an overflow counter mechanismis
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used: the hyper frame number (TX_HFN and RX_HFN, as specified in TS 36.323 [8] for E-UTRA/EPC, and TS 38.323
[83] for E-UTRA/5GC). The HFN needs to be synchronized between the UE and the eNB. The eNB is responsible for
avoiding reuse of the COUNT with the same RB identity and with the same Keng, €.9. due to the transfer of large
volumes of data, release and establishment of new RBs. In order to avoid such re-use, the eNB may e.g. use different
RB identities for successive RB establishments, trigger an intra cell handover or by triggering atransition from
RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE and then back to RRC_CONNECTED.

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 isthe value of the corresponding srb-Identity with the M SBs padded with zeroes.

In case of DC, a separate Keng is used for SCG-DRBs (S-Keng). Thiskey is derived from the key used for the MCG
(Keng) and an SCG counter that is used to ensure freshness. To refresh the S-Keng €.9. when the COUNT will wrap
around, E-UTRAN employs an SCG change, i.e. an RRCConnectionReconfiguration message including
mobilityControllnfoSCG. When performing handover, while at least one SCG-DRB remains configured, both Keyg and
S-Keng are refreshed. In such case E-UTRAN performs handover with SCG changei.e. an
RRCConnectionReconfiguration message including both mobilityControlInfo and mobilityControl InfoSCG. The
ciphering algorithm is common for all radio bearers within a CG but may be different between MCG and SCG. The
ciphering algorithm for SCG DRBs can only be changed upon SCG change.

In case of EN-DC, the network indicates whether the UE shall use either Keng O S-Kgng for aparticular DRB. S-Kgng iS
derived in the same way as S-Keng as defined in TS 33.501 [86], uses adifferent counter (sk-Counter) and is used only
for DRBs using NR PDCP. Whenever thereis a need to refresh S-Kgne, €.9. upon change of MN or SN, the NR SCG
reconfiguration with sync and key changeis used (see 5.3.1.1). E-UTRAN provides a UE configured with EN-DC with
an sk-Counter even when no DRB is setup using S-Kgng i.€. to facilitate configuration of SRB3. The same ciphering
algorithm is used for all radio bearers using the same key (i.e. Keng Or S-Kgng). Likewise, the same integrity algorithm
isused for al SRBs using the same key. Although NR RRC uses different values for the security algorithms than E-
UTRA, the actual algorithms are the same in case of EN-DC in this version of the specification. Hence, for such
algorithms, the security capabilities supported by a UE are consistent across these RATS.

NOTE 2: The network ensures that different values are used for the SCG counter and for the sk-Counter when
deriving S-Kgve and/or S-Keng from the same Keng.

5.3.1.2a RN security

For RNs, AS security follows the proceduresin 5.3.1.2. Furthermore, E-UTRAN may configure per DRB whether or
not integrity protection is used. The use of integrity protection may be configured only upon DRB establishment and
reconfigured only upon handover or upon the first reconfiguration following RRC connection re-establishment.

To provide integrity protection on DRBs between the RN and the E-UTRAN, the Kypint key is derived from the Kens

key as described in TS 33.401 [32]. The same integrity protection algorithm used for SRBs also appliesto the DRBs.

The Kupint changes at every handover and RRC connection re-establishment and is based on an updated Keng Which is
derived by taking into account the nextHopChainingCount. The COUNT value maintained for DRB ciphering is aso

used for integrity protection, if the integrity protection is configured for the DRB.

5.3.1.3 Connected mode mobility

In RRC_CONNECTED, the network controls UE mobility, i.e. the network decides when the UE shall connect to
which E-UTRA céll(s), or inter-RAT cell. For network controlled mobility in RRC_CONNECTED, the PCell can be
changed using an RRCConnectionReconfiguration message including the mobilityControlInfo (handover), whereas the
SCell(s) can be changed using the RRCConnectionReconfiguration message either with or without the
mobilityControllnfo.

In DC, an SCG can be established, reconfigured or released by using an RRCConnecti onReconfiguration message with
or without the mobilityControlInfo. In case Random Access to the PSCell or initial PUSCH transmission to the PSCell
if rach-SkipSCG is configured is required upon SCG reconfiguration, E-UTRAN employs the SCG change procedure
(i.e. an RRCConnectionReconfiguration message i ncluding the mobilityControl InfoSCG). The PSCell can only be
changed using the SCG change procedure and by release and addition of the PSCell.

In EN-DC, an NR SCG can be established or reconfigured by using an RRCConnectionReconfiguration message
containing nr-secondaryCellGroupConfig and nr-RadioBearer Config. The contents of nr-secondaryCellGroupConfig
and nr-RadioBearer Config, of other EN-DC fields as well as the associated procedures are specified in TS 38.331 [82].
In EN-DC, the PSCell can only be changed using the Reconfiguration with sync procedure, with or without EN-DC
release and addition.
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The network triggers the handover procedure e.g. based on radio conditions, load. To facilitate this, the network may
configure the UE to perform measurement reporting (possibly including the configuration of measurement gaps). The
network may also initiate handover blindly, i.e. without having received measurement reports from the UE.

Before sending the handover message to the UE, the source eNB prepares one or more target cells. The source eNB
selects the target PCell. The source eNB may also provide the target eNB with alist of best cells on each frequency for
which measurement information is available, in order of decreasing RSRP. The source eNB may also include available
measurement information for the cells provided in the list. The target eNB decides which SCells are configured for use
after handover, which may include cells other than the ones indicated by the source eNB. If an SCG is configured,
handover involves either SCG release or either SCG change (in case of DC) or an NR SCG reconfiguration with sync
and key change (in case of EN-DC). In case the UE was configured with (EN-) DC, the target eNB indicatesin the
handover message whether the UE shall release the entire (NR) SCG configuration. Upon connection re-establishment,
the UE releases the entire SCG configuration except for the DRB configuration, while E-UTRAN in the first
reconfiguration message following the re-establishment either releases the DRB(S) or reconfigures the DRB(s) to MCG
DRB(s).

The target eNB generates the message used to perform the handover, i.e. the message including the AS-configuration to
be used in the target cell(s). The source eNB transparently (i.e. does not ater values/ content) forwards the handover
message/ information received from the target to the UE. When appropriate, the source eNB may initiate data
forwarding for (a subset of) the DRBs.

After receiving the handover message, the UE attempts to access the target PCell at the first available RACH occasion
according to Random Access resource selection defined in TS 36.321 [ 6], i.e. the handover is asynchronous, or at the
first available PUSCH occasion if rach-Skip is configured. Consequently, when allocating a dedicated preamble for the
random accessin the target PCell, E-UTRA shall ensureit is available from the first RACH occasion the UE may use.
Thefirst available PUSCH occasion is provided by ul-ConfigInfo, if configured, otherwise UE shall monitor the
PDCCH of target eNB. Upon successful completion of the handover, the UE sends a message used to confirm the
handover.

If the target eNB does not support the release of RRC protocol which the source eNB used to configure the UE, the
target eNB may be unable to comprehend the UE configuration provided by the source eNB. In this case, the target eNB
should use the full configuration option to reconfigure the UE for Handover and Re-establishment. Full configuration
option includes an initialization of the radio configuration, which makes the procedure independent of the configuration
used in the source cell(s) with the exception that the security algorithms are continued for the RRC re-establishment.

The same behavior appliesin EN-DC, if upon handover the target eNB is unable to comprehend the MCG part of the
UE configuration i.e. the target eNB uses the full configuration option which involves release and configuration of
(most of the) MCG and NR SCG configuration. In case of EN-DC, the target SQNB may be unable to comprehend the
NR SCG configuration provided by the source SQNB. In such a case, release and addition may be applied for the NR
SCG part of the configuration.

NOTE 1: When using release and addition for the NR SCG configuration, E-UTRAN includes drb-ToReleaseList
for the SN terminated RBs.

After the successful completion of handover, PDCP SDUs may be re-transmitted in the target cell(s). Thisonly applies
for DRBs using RLC-AM mode and for handovers not involving full configuration option. The further details are
specified in TS 36.323 [8]. After the successful completion of handover not involving full configuration option, the SN
and the HFN are reset except for the DRBs using RLC-AM mode (for which both SN and HFN continue). For
reconfigurations involving the full configuration option, the PDCP entities are newly established (SN and HFN do not
continue) for all DRBsiirrespective of the RLC mode. The further details are specified in TS 36.323 [§].

One UE behaviour to be performed upon handover is specified, i.e. thisis regardless of the handover procedures used
within the network (e.g. whether the handover includes X2 or S1 signalling procedures).

The source eNB should, for some time, maintain a context to enable the UE to return in case of handover failure. After
having detected handover failure, the UE attempts to resume the RRC connection either in the source PCell or in
another cell using the RRC re-establishment procedure. This connection resumption succeeds only if the accessed cell is
prepared, i.e. concerns a cell of the source eNB or of another eNB towards which handover preparation has been
performed. The cell in which the re-establishment procedure succeeds becomes the PCell while SCells and STAGs, if
configured, are released.

Normal measurement and mobility procedures are used to support handover to cells broadcasting a CSG identity. In
addition, E-UTRAN may configure the UE to report that it is entering or leaving the proximity of cell(s) included in its
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CSG whitelist. Furthermore, E-UTRAN may request the UE to provide additional information broadcast by the
handover candidate cell e.g. global cell identity, CSG identity, CSG membership status.

NOTE 2: E-UTRAN may use the 'proximity report' to configure measurements as well as to decide whether or not
to request additional information broadcast by the handover candidate cell. The additional information is
used to verify whether or not the UE is authorised to access the target PCell and may aso be needed to
identify handover candidate cell (PCI confusion i.e. when the physical layer identity that isincluded in
the measurement report does not uniquely identify the cell).

5314 Connection control in NB-loT

In NB-10T, during the RRC connection establishment procedure, SRB1bis is established implicitly with SRB1.
SRB1bis uses the logical channel identity defined in 9.1.2a, with the same configuration as SRB1 but no PDCP entity.
SRB1hisis used until security is activated. The RRC messages to activate security (command and successful response)
are sent over SRB1 being integrity protected and ciphering is started after completion of the procedure. In case of
unsuccessful security activation, the failure message is sent over SRB1 and subsequent messages are sent over
SRB1hbis. Once security is activated, new RRC messages shall be transmitted using SRB1. A NB-1oT UE that only
supports the Control Plane CloT EPS optimisation (see TS 24.301 [35]) only establishes SRB1bis.

A NB-loT UE only supports 0, 1 or 2 DRBs, depending on its capability. A NB-loT UE that only supports the Control
Plane CloT EPS optimisation (see TS 24.301 [35]) does not need to support any DRBs and associated procedures.

Table 5.3.1.4-1 lists the procedures that are applicable for NB-10T. All other procedures are not applicable; thisis not
further stated in the corresponding procedures.

Table 5.3.1.4-1: Connection control procedures applicable to a NB-loT UE

Sub-clause Procedures
5.3.2 Paging
5.3.3 RRC connection establishment
RRC connection resume (see NOTE)
CP-EDT
UP-EDT (see NOTE)
5.3.4 Initial security activation (see NOTE)
5.3.5 RRC connection reconfiguration (see NOTE)
5.3.7 RRC connection re-establishment
5.3.8 RRC connection release
5.3.9 RRC connection release requested by upper layers
5.3.10 Radio resource configuration
5.3.11 Radio link failure related actions
5.3.12 UE actions upon leaving RRC_CONNECTED

NOTE: Not applicable for a UE that only supports the Control Plane CloT EPS optimisation (see TS 24.301

[35]).
5.3.2 Paging
5.3.2.1 General
UE EUTRAN
Paging

Figure 5.3.2.1-1: Paging

The purpose of this procedureis:

- totransmit CN initiated paging information to a UE in RRC_IDLE or RRC_INACTIVE and/ or;
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- totransmit RAN initiated paging information to aUE in RRC_INACTIVE and/or;

- toinform UEsin RRC_IDLE, UEsin RRC_INACTIVE and UEsin RRC_CONNECTED other than NB-loT
UEs, BL UEs and UEsin CE, about a system information change and/ or;

- toinform UEsin RRC_IDLE other than NB-loT UEs, UEsin RRC_INACTIVE and UEsin
RRC_CONNECTED other than NB-loT UEs, BL UEs and UEsin CE, about an ETWS primary notification and/
or ETWS secondary notification and/ or;

- toinform UEsin RRC_IDLE other than NB-loT UEs, UEsin RRC_INACTIVE and UEsin
RRC_CONNECTED other than NB-1oT UEs, BL UEs and UEsin CE, about a CMAS notification and/ or;

- toinform UEs other than NB-l1oT UEsin RRC _IDLE, and other than UEs connected to 5GC about an EAB
parameters modification and/ or;

- toinform UEs other than NB-1oT UEsin RRC_IDLE, and UEsin RRC_INACTIVE to perform E-UTRAN
inter-frequency redistribution procedure.

The paging information of CN initiated paging is provided to upper layers, which in response may initiate RRC
connection establishment, e.g. to receive an incoming call.

5.3.2.2 Initiation
E-UTRAN initiates the paging procedure by transmitting the Paging message at the UE's paging occasion as specified
in TS 36.304 [4]. E-UTRAN may address multiple UEs within a Paging message by including one PagingRecord for

each UE. E-UTRAN may also indicate a change of system information, and/ or provide an ETWS notification or a
CMAS notification in the Paging message.

5.3.2.3 Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1> if inRRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:

3> forward the ue-Identity, accessType (if present) and, except for NB-loT, the cn-Domain 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 stored fulll-RNTI:

3> if UE is configured with one or more access identities equal to 1, 2 or 11-15 applicable in the selected
PLMN:

4> initiate RRC connection resume procedure in 5.3.3.2 with cause value set to 'highProrityAccess;;
3> dse

4> initiate the RRC connection resumption procedure according to 5.3.3.2 with cause value set to 'mt-
access;

2> elseif the ue-ldentity included in the PagingRecord matches one of the UE identities allocated by upper
layers:

3> forward the ue-Identity, accessType (if present) and the cn-Domain to the upper layers;
3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other’;

1> if the UE is not configured with a DRX cycle longer than the modification period and the
systeminfoModification isincluded; or

1> if the UE is configured with a DRX cycle longer than the modification period and the systeml nfoModification-
eDRX isincluded:
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2> re-acquire the required system information using the system information acquisition procedure as specified in
5.2.2.
1> if the etws-Indication isincluded and the UE is ETWS capable:

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary;

2> if the schedulingl nfoList indicates that Systeml nformationBlockTypelO is present:
3> acquire Systeml nformationBlockTypelO;
NOTE: If theUEisin CE, itisup to UE implementation when to start acquiring Systeml nformati onBlockTypel0.

2> if the schedulinglnfoList indicates that Systeml nformationBlockTypell is present:
3> acquire Systeml nformationBlockTypell;

1> if the cmas-Indication isincluded and the UE is CMAS capable;

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary as specified in 5.2.1.5;

2> if the schedulinglnfoList indicates that Systeml nformationBlockTypel2 is present:
3> acquire SystemlnformationBlockTypel2;
1> if in RRC_IDLE, the eab-ParamMadification isincluded and the UE is EAB capable:
2> consider previously stored SysteminformationBlockTypel4 asinvalid;

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary as specified in 5.2.1.6;

2> re-acquire SystemlnformationBlockTypel4 using the system information acquisition procedure as specified in
5.2.2.4;

1> if in RRC_IDLE, theredistributionindication isincluded and the UE is redistribution capable:
2> Perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10;

5.3.3 RRC connection establishment
5.33.1 General

UE EUTRAN

RRCConnectionRequest

RRCConnectionSetup

RRCConnectionSetupComplete_

Figure 5.3.3.1-1: RRC connection establishment, successful
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EUTRAN

RRCConnectionReject

RRCConnectionRequest

Figure 5.3.3.1-2: RRC connection establishment, network reject

UE

RRCConnectionResumeRequest

EUTRAN

RRCConnectionResume

\ 4

RRCConnectionResumeComplete

Figure 5.3.3.1-3: RRC connection resume (suspended RRC connection or RRC_INACTIVE), or UP-
EDT fallback to RRC connection resume, successful

UE

EUTRAN

RRCConnectionSetup

RRCConnectionResumeRequest

RRCConnectionSetupComplete |

Figure 5.3.3.1-4: RRC connection resume (suspended RRC connection or RRC_INACTIVE) or UP-EDT
fallback to RRC connection establishment, successful
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UE EUTRAN

RRCConnectionResumeReguest

RRCConnectionReject

Figure 5.3.3.1-5: RRC connection resume or UP-EDT, network reject (suspended RRC connection or
RRC_INACTIVE) or release (suspended RRC connection)

UE EUTRAN

RRCConnectionResumeRequest

RRCConnectionRel ease

Figure 5.3.3.1-6: RRC connection resume (RRC_INACTIVE), network release or suspend or UP-EDT,
successful

UE EUTRAN

RRCEarlyDataRequest

RRCEarlyDataCompl ete

Figure 5.3.3.1-7: CP-EDT, successful

UE EUTRAN

RRCEarlyDataRequest |

RRCConnectionSetup

RRCConnectionSetupComplete

Figure 5.3.3.1-8: CP-EDT fallback to RRC connection establishment, successful
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UE EUTRAN

RRCEarlyDataRequest |

RRCConnectionReject

Figure 5.3.3.1-9: CP-EDT, network reject

The purpose of this procedure is to establish an RRC connection, to resume a suspended RRC connection, to move the
UE from RRC_INACTIVE to RRC_CONNECTED or to perform EDT. RRC connection establishment involves SRB1
(and SRB1bisfor NB-10T) establishment. The procedure is also used to transfer the initial NAS dedicated information/
message from the UE to E-UTRAN.

E-UTRAN applies the procedure as follows:
- When establishing an RRC connection:
- toestablish SRB1 and, for NB-10T, SRB1bis;
- When resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE:
- torestorethe AS configuration from a stored context including resuming SRB(s) and DRB(S);

- When performing EDT.

5.3.3.1a Conditions for establishing RRC Connection for sidelink communication/
discovery/ V2X sidelink communication

For sidelink communication an RRC connection isinitiated only in the following case:

1> if configured by upper layers to transmit non-relay related sidelink communication and related datais available
for transmission:

2> if SystemlnformationBlockTypel8 is broadcast by the cell on which the UE camps; and if the valid version of
Systeml nformationBlockTypel8 does not include commTxPool Nor mal Common;

1> if configured by upper layersto transmit relay related sidelink communication:

2> if the UE isacting as sidelink relay UE; and if SystemlnformationBlockTypel8 is broadcast by the cell on
which the UE camps; or

2> if the UE has a selected sidelink relay UE; and if the sidelink remote UE threshold conditions as specified in
5.10.11.5 are met and if Systeml nformationBlockTypel8 is broadcast by the cell on which the UE camps; and
if the valid version of Systeml nformationBlockTypel8 does not include commTxPool Nor mal Common or
commTxAllowRelayCommon;

For V2X sidelink communication an RRC connection isinitiated only in the following case:

1> if configured by upper layers to transmit non-P2X related V2X sidelink communication and related datais
available for transmission:

2> if the frequency on which the UE is configured to transmit non-P2X related V2X sidelink communication
concerns the camped frequency; and if SystemlnformationBlockType21 is broadcast by the cell on which the
UE camps; and if the valid version of SystemlnformationBlockType21 includes s-V2X-ConfigCommon; and
d-V2X-ConfigCommon does not include v2x-CommTxPool Normal Common; or

2> if the frequency on which the UE is configured to transmit non-P2X related V2X sidelink communication is
included in v2x-InterFreglinfoList within SystemlnformationBlockType21 or Systeml nformationBlockType26
broadcast by the cell on which the UE camps; and if neither the valid version of
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Systeminfor mationBlockType21 nor that of SystemlnformationBlockType26 includes v2x-
CommTxPoolNormal for the concerned frequency;

1> if configured by upper layersto transmit P2X related V2X sidelink communication and related datais available
for transmission:

2> if the frequency on which the UE is configured to transmit P2X related V2X sidelink communication
concerns the camped frequency; and if SystemlnformationBlockType2l is broadcast by the cell on which the
UE camps; and if the valid version of SysteminformationBlockType21 includes s-V2X-ConfigCommon; and
g-V2X-ConfigCommon does not include p2x-CommTxPool Nor mal Common; or

2> if the frequency on which the UE is configured to transmit P2X related V2X sidelink communication is
included in v2x-Inter FreglnfoList within SystemlnformationBlockType21 or Systeml nfor mationBlockType26
broadcast by the cell on which the UE camps; and if neither the valid version of
Systeml nformationBlockType21 nor that of Systeml nformationBlockType26 includes p2x-
CommTxPoolNormal for the concerned frequency;

For sidelink discovery an RRC connection isinitiated only in the following case:
1> if configured by upper layersto transmit non-PS related sidelink discovery announcements:

2> if the frequency on which the UE is configured to transmit non-PS related sidelink discovery announcements
concerns the camped frequency; and Systeml nformationBlockTypel9 of the cell on which the UE camps does
not include discTxPool Common-r12; or

2> if the frequency on which the UE is configured to transmit non-PS related sidelink discovery announcements
isincluded in disclnterFregList in SystemlnformationBlockTypel9 broadcast by the cell on which the UE
camps, with discTxResourceslnterFreq included within discResourcesNonPS and set to requestDedicated;

1> if configured by upper layersto transmit non-relay PS related sidelink discovery announcements:

2> if the frequency on which the UE is configured to transmit non-relay PS related sidelink discovery
announcements concerns the camped frequency; and SystemlnformationBlockTypel9 of the cell on which the
UE camps includes discConfigPS but does not include discTxPool PS-Common; or

2> if the frequency on which the UE is configured to transmit non-relay PS related sidelink discovery
announcements (e.g. group member discovery) isincluded in discinterFregList in
Systeml nformationBlockTypel9 broadcast by the cell on which the UE camps, with
discTxResour ceslnter Freq within discResourcesPS included and set to requestDedi cated;

1> if configured by upper layersto transmit relay PS related sidelink discovery announcements:

2> if the UE isacting as sidelink relay UE; and if the sidelink relay UE threshold conditions as specified in
5.10.10.4 are met; or

2> if the UE is selecting a sidelink relay UE / has a selected sidelink relay UE; and if the sidelink remote UE
threshold conditions as specified in 5.10.11.5 are met:

3> if the frequency on which the UE is configured to transmit relay PS related sidelink discovery
announcements concerns the camped frequency; and SystemlnformationBlockTypel9 of the cell on which
the UE camps includes discConfigRelay and discConfigPS but does not include discTxPool PS-Common;

NOTE: Upper layersinitiate an RRC connection. The interaction with NAS isleft to UE implementation.

5.3.3.1b Conditions for initiating EDT
A BL UE, UE in CE or NB-loT UE caninitiate EDT when all of the following conditions are fulfilled:

1> for CP-EDT, the upper layers request establishment of an RRC connection, the UE supports CP-EDT, and
Systemlinfor mationBlockType2 (Systeml nfor mationBlockType2-NB in NB-1oT) includes cp-EDT; or

1> for UP-EDT, the upper layers request resumption of an RRC connection, the UE supports UP-EDT,
Systeml nformationBlockType2 (Systeml nfor mationBlockType2-NB in NB-10T) includes up-EDT, and the UE has
a stored value of the nextHopChainingCount provided in the RRCConnectionRel ease message with suspend
indication during the preceding suspend procedure;
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1> the establishment or resumption request is for mobile originating calls and the establishment cause is mo-Data or
mo-ExceptionData or delayTolerantAccess,

1> SystemInformationBlockType2 (Systeml nfor mationBlockType2-NB in NB-10T) includes edt-Parameters;

1> the size of the resulting MAC PDU including the total UL datais expected to be smaller than or equal to the TBS
signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1;

1> EDT fallback indication has not been received from lower layers for this establishment or resumption procedure;

NOTE 1: Upper layers request or resume an RRC connection. The interaction with NAS is up to UE
implementation.

NOTE 2: It isup to UE implementation how the UE determines whether the size of UL datais suitable for EDT.

5.3.3.2 Initiation

The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE
isin RRC_IDLE or when upper layers request resume of an RRC connection or RRC layer requests resume of an RRC
connection for, e.g. RNAU or reception of RAN paging whilethe UE isin RRC_INACTIVE.

Except for NB-loT, upon initiation of the procedure, if the UE is connected to EPC, the UE shall:

1> if SystemlnformationBlockType2 includes ac-BarringPer PLMN-List and the ac-BarringPerPLMN-List contains
an AC-BarringPerPLMN entry with the plmn-Identityl ndex corresponding to the PLMN selected by upper layers
(see TS 23.122 [11], TS 24.301 [35]):

2> select the AC-BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by
upper layers;

2> in the remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of
access barring parametersin this entry) irrespective of the common access barring parametersincluded in
Systemi nformationBlockType2;

1> else

2> in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of
these parameters) included in Systeml nformationBlockType2;

1> if SystemlnformationBlockType2 contains acdc-BarringPer PLMN-List and the acdc-BarringPer PLMN-List
contains an ACDC-BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by
upper layers (see TS 23.122 [11], TS 24.301 [35]):

2> select the ACDC-BarringPer PLMN entry with the plmn-1dentitylndex corresponding to the PLMN selected
by upper layers,

2> inthe remainder of this procedure, use the selected ACDC-BarringPerPLMN entry for ACDC barring check
(i.e. presence or absence of access barring parametersin this entry) irrespective of the acdc-
BarringFor Common parameters included in Systeml nformationBlockType2;

1> else

2> inthe remainder of this procedure use the acdc-BarringForCommon (i.e. presence or absence of these
parameters) included in SystemlnformationBlockType2 for ACDC barring check;

1> if upper layersindicate that the RRC connection is subject to EAB (see TS 24.301 [35]):
2> if the result of the EAB check, as specified in 5.3.3.12, is that accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that EAB is applicable, upon which the procedure ends;

1> if upper layers indicate that the RRC connection is subject to ACDC (see TS 24.301 [35]),
Systemlinfor mationBlockType2 contains BarringPer ACDC-CategoryList, and acdc-HPLMNonly indicates that
ACDC isapplicable for the UE:
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2> if the BarringPer ACDC-CategoryL.ist contains a BarringPer ACDC-Category entry corresponding to the
ACDC category selected by upper layers:

3> select the BarringPer ACDC-Category entry corresponding to the ACDC category selected by upper
layers,;

2> else
3> select the last BarringPer ACDC-Category entry in the BarringPer ACDC-CategoryList;
2> stop timer T308, if running;

2> perform access barring check as specified in 5.3.3.13, using T308 as " Tharring" and acdc-BarringConfigin
the BarringPer ACDC-Category as"ACDC barring parameter”;

2> if accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring is applicable due to ACDC, upon which the
procedure ends;

1> elseif the UE is establishing the RRC connection for mobile terminating calls:
2> if timer T302 is running:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile terminating callsis applicable,
upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for emergency calls.
2> if SystemlnformationBlockType2 includes the ac-Barringlnfo:
3> if the ac-BarringForEmergency is set to TRUE:

4> if the UE has one or more Access Classes, as stored on the USIM, with avaluein the range 11..15,
whichisvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

NOTE 1: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

5> if the ac-Barringlnfo includes ac-BarringForMO-Data, and for all of these valid Access Classes
for the UE, the corresponding bit in the ac-BarringFor Special AC contained in ac-BarringForMO-
Data is set to one:

6> consider access to the cell as barred;
4> else
5> consider accessto the cell as barred;
2> if accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication, upon which the procedure ends,

1> elseif the UE is establishing the RRC connection for mobile originating calls:

2> perform access barring check as specified in 5.3.3.11, using T303 as " Tharring" and ac-BarringForMO-Data
as"AC barring parameter”;

2> if accessto the cell isbarred:

3> if SystemlnformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS fallback:
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4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating callsis applicable,
upon which the procedure ends,

3> else (SystemInformationBlockType2 does not include ac-BarringFor CSFB and the UE supports CS
fallback):

4> if timer T306 is not running, start T306 with the timer value of T303;

4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating calls and mobile
originating CS fallback is applicable, upon which the procedure ends,

1> elseif the UE is establishing the RRC connection for mobile originating signalling:

2> perform access barring check as specified in 5.3.3.11, using T305 as " Tharring" and ac-BarringForMO-
Sgnalling as"AC barring parameter”;

2> if accessto the cell isbarred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating signalling is applicable,
upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating CS fallback:
2> if SystemlnformationBlockType2 includes ac-BarringFor CSFB:

3> perform access barring check as specified in 5.3.3.11, using T306 as " Tharring" and ac-BarringFor CSFB
as"AC barring parameter”;

3> if accessto the cell isbarred:

4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating CS fallback is
applicable, due to ac-BarringFor CSFB, upon which the procedure ends;

2> ese

3> perform access barring check as specified in 5.3.3.11, using T306 as " Tharring" and ac-BarringForMO-
Data as"AC barring parameter”;

3> if accessto the cell is barred:
4> if timer T303 is not running, start T303 with the timer value of T306;

4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating CS fallback and
mobile originating callsis applicable, due to ac-BarringForMO-Data, upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating MM TEL voice, mobile originating
MMTEL video, mobile originating SM Sol P or mobile originating SMS:

2> if the UE is establishing the RRC connection for mobile originating MMTEL voice and
Systeml nformationBlockType2 includes ac-BarringSkipForMMTELVoice; or

2> if the UE is establishing the RRC connection for mobile originating MMTEL video and
Systemlinfor mationBlockType2 includes ac-BarringSkipForMMTELVideo; or

2> if the UE is establishing the RRC connection for mobile originating SMSolP or SMS and
Systeml nformationBlockType2 includes ac-BarringSkipFor SMS

3> consider access to the cell as not barred;

2> else
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3> if establishmentCause received from higher layersis set to mo-Sgnalling (including the case that mo-
Sgnalling is replaced by highPriorityAccess according to TS 24.301 [35] or by mo-VoiceCall according
to the subclause 5.3.3.3):

4> perform access barring check as specified in 5.3.3.11, using T305 as " Tharring" and ac-
BarringForMO-Signalling as"AC barring parameter";

4> if accessto the cell isbarred:

5> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating signalling is
applicable, upon which the procedure ends;

3> if establishmentCause received from higher layersis set to mo-Data (including the case that mo-Data is
replaced by highPriorityAccess according to TS 24.301 [35] or by mo-VoiceCall according to the
subclause 5.3.3.3):

4> perform access barring check as specified in 5.3.3.11, using T303 as " Tharring" and ac-
BarringForMO-Data as " AC barring parameter"”;

4> if accessto the cell isbarred:

5> if SystemlnformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS
fallback:

6> inform upper layers about the failure to establish the RRC connection or failure to resume the
RRC connection with suspend indication and that access barring for mobile originating callsis
applicable, upon which the procedure ends;

5> else (Systeml nformationBlockType2 does not include ac-BarringFor CS-B and the UE supports CS
fallback):

6> if timer T306 is not running, start T306 with the timer value of T303;

6> inform upper layers about the failure to establish the RRC connection or failure to resume the
RRC connection with suspend indication and that access barring for mobile originating calls
and mobile originating CS fallback is applicable, upon which the procedure ends;

Upon initiation of the procedure, if the UE is connected to 5GC, the UE shall:

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

2> perform the unified access control procedure as specified in 5.3.16 using the Access Category and Access
| dentities provided by upper layers,

3> if the access attempt is barred, the procedure ends;
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 5.3.16 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 upper layers provide an Access Category and one or more Access | dentities upon requesting the
resumption of an RRC connection:

2> perform the unified access control procedure as specified in 5.3.16 using the Access Category and Access
I dentities provided by upper layers;

2> set the resumeCause in accordance with the information received from upper layers;

3> if the access attempt is barred, the procedure ends;
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1> elseif the resumption of the RRC connection is triggered due to an RNAU:

2>

2>

2>

if an emergency service is ongoing:
3> select '2' as the Access Category;
else:

3> select '8 asthe Access Category;

perform the unified access control procedure as specified in 5.3.16 using the selected Access Category and
one or more Access ldentities to be applied as specified in TS 24.501 [95];

3> if the access attempt is barred:
4> set the variable pendingRnaUpdate to 'TRUE';

4> the procedure ends;

Except for NB-10T, upon initiating the procedure, if connected to EPC or 5GC, the UE shall:

1> if the UE isresuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE:

2>

2>
2>
2>
2>
2>
2>
2>
2>

2>
2>
2>
2>
2>
2>
2>

if the UE is resuming an RRC connection from a suspended RRC connection:
3> if the UE was configured with EN-DC:
4> perform EN-DC release, as specified in TS 38.331 [82], clause 5.3.5.10;
release the MCG SCell(s), if configured, in accordance with 5.3.10.33;
release power PreflndicationConfig, if configured and stop timer T340, if running;
release reportProximityConfig and clear any associated proximity status reporting timer;
release obtainLocationConfig, if configured;
release idc-Config, if configured;
release sps-Assi stancel nfoReport, if configured;
release measSubframePatternPCell, if configured;

release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-
ToAddModListSCG);

release naics-Info for the PCell, if configured,;

release the LWA configuration, if configured, as described in 5.6.14.3;

release the LWIP configuration, if configured, as described in 5.6.17.3;

release bw-Preferencel ndicationTimer, if configured and stop timer T341, if running;
release delayBudgetReportingConfig, if configured and stop timer T342, if running;
release ailc-BitConfig, if configured;

release uplinkDataCompression, if configured,;

1> apply the default physical channel configuration as specified in 9.2.4;

1> apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1> apply the default MAC main 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 Systeml nformationBlockType2;
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1> start timer T300;
1> if the UE isresuming an RRC connection from a suspended RRC connection:
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;
1> elseif the UE isresuming an RRC connection from RRC_INACTIVE:
2> stop T380, if running;
2> set the variable pendingRnaUpdate to 'FALSE';
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;
1> dse
2> if stored, discard the UE AS context, resumel dentity, fulll-RNTI and shortl-RNTI;
2> if the UE isinitiating CP-EDT in accordance with conditions in 5.3.3.1b:
3> initiate transmission of the RRCEarlyDataRequest message in accordance with 5.3.3.3b;
2> else
3> initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

NOTE 2: Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up
to date system information applicable only for UEsin RRC_IDLE state or UEsin RRC_INACTIVE.
However, the UE needs to perform system information acquisition upon cell re-selection.

For NB-I0T, upon initiation of the procedure, the UE shall:
1> if the UE is establishing or resuming the RRC connection for mobile originating exception data; or
1> if the UE is establishing or resuming the RRC connection for mobile originating data; or
1> if the UE is establishing or resuming the RRC connection for delay tolerant access; or
1> if the UE is establishing or resuming the RRC connection for mobile originating signalling;
2> perform access barring check as specified in 5.3.3.14;
2> if accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring is applicable, upon which the procedure ends;

1> apply the default physical channel configuration as specified in 9.2.4;
1> apply the default MAC main configuration as specified in 9.2.2;
1> apply the CCCH configuration as specified in 9.1.1.2;
1> start timer T300;
1> if the UE is establishing an RRC connection:
2> if stored, discard the UE AS context and resumel dentity;
2> if the UE isinitiating CP-EDT in accordance with conditions in 5.3.3.1b:
3> initiate transmission of the RRCEarlyDataRequest message in accordance with 5.3.3.3b;
2> else
3> initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

1> elseif the UE isresuming an RRC connection:
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2> release schedulingRequestConfig, if configured;
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;

NOTE 3: Upon initiating the connection establishment or resumption procedure, the UE is not required to ensure it
mai ntains up to date system information applicable only for UEsin RRC_IDLE state. However, the UE
needs to perform system information acquisition upon cell re-selection.

NOTE 4: For EDT, upon initiating the connection establishment or resumption procedure, it isup to UE
implementation whether to continue cell re-selection related measurements as well as cell re-selection
evaluation and, if the conditions for cell re-selection are fulfilled, whether to perform cell re-selection as
specified in 5.3.3.5.

5.3.3.3 Actions related to transmission of RRCConnectionRequest message
The UE shall set the contents of RRCConnectionRequest message as follows:
1> if the UE is connected to EPC:
2> set the ue-ldentity asfollows:
3> if upper layers provide an STMS!:
4> set the ue-ldentity to the value received from upper layers;
3> ese
4> draw arandom value in the range 0 .. 2*°-1 and set the ue-ldentity to this value;
NOTE 1: Upper layers provide the SSTMSI if the UE isregistered in the TA of the current cell.

2> if the UE supports mo-VoiceCall establishment cause and UE is establishing the RRC connection for mobile
originating MMTEL voice and Systeml nfor mationBlockType2 includes voiceServiceCausel ndication and the
establishment cause received from upper layersis not set to highPriorityAccess:

3> set the establishmentCause to mo-VoiceCall;

2> elseif the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is
establishing the RRC connection for mobile originating MM TEL video and SystemlnformationBlockType2
includes videoServiceCausel ndication and the establishment cause received from upper layersis not set to
highPriorityAccess:

3> set the establishmentCause to mo-V oiceCall;
2> else
3> set the establishmentCause in accordance with the information received from upper layers;
1> if the UE is connected to 5GC:
2> set the ue-ldentity asfollows:
3> if upper layers provide a 5G-S-TMSI:
4> set the ue-Identity to ng-5G-S- TM Sl-Part1;
3> dse
4> draw arandom valuein the range 0 .. 2*°-1 and set the ue-ldentity to this value;
2> set the establishmentCause in accordance with the information received from upper layers;
2> apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1.1 for SRB1,;
2> use NR PDCP for all subsequent messages received and sent by the UE via SRB1;

1> if the UEisaNB-loT UE:
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2> if the UE supports multi-tone transmission, include multiToneSupport;
2> if the UE supports multi-carrier operation, include multiCarrier Support;

2> if the UE supports DL channel quality reporting and cgi-Reporting is present in
Systemlnfor mati onBlockType2-NB:

3> set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the
serving cell as specified in TS 36.133 [16];

NOTE 2: The downlink channel quality measurements may use measurement period T1 or T2, asdefined in TS
36.133[16]. In case period T2 is used the RRC-MAC interactions are |eft to UE implementation.

2> set earlyContentionResolution to TRUE;
The UE shall submit the RRCConnectionRequest 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 5.3.3.5.

5.3.3.3a Actions related to transmission of RRCConnectionResumeRequest message

If the UE isresuming the RRC connection from a suspended RRC connection, the UE shall set the contents of
RRCConnectionResumeRequest message as follows:

1> if the UE isaNB-loT UE; or
1> if the UE isinitiating UP-EDT in accordance with conditionsin 5.3.3.1b; or
1> if field useFullResumel D is signalled in Systeml nformationBlockType2:
2> set the resumel D to the stored resumel dentity;
1> dse

2> set the truncatedResumel D to include bitsin bit position 9 to 20 and 29 to 40 from the left in the stored
resumel dentity.

1> if the UE supports mo-VoiceCall establishment cause and UE is resuming the RRC connection for mobile
originating MMTEL voice and Systeml nformationBlockType2 includes voiceServiceCausel ndication and the
establishment cause received from upper layersis not set to highPriorityAccess:

2> set the resumeCause to mo-VoiceCall;

1> elseif the UE supports mo-VoiceCall establishment cause for mobile originating MM TEL video and UE is
resuming the RRC connection for mobile originating MM TEL video and Systeml nfor mationBlockType2 includes
videoServiceCausel ndication and the establishment cause received from upper layersis not set to
highPriorityAccess:

2> set the resumeCause to mo-VoiceCall;
1> else:

2> set the resumeCause in accordance with the information received from upper layers,
1> set the shortResumeMAC-I to the 16 least significant bits of the MAC-I calculated:

2> over the ASN.1 encoded as per section 8 (i.e., amultiple of 8 bits) Var ShortResumeMAC-Input (or
Var ShortResumeMAC-Input-NB in NB-10T);

2> with the Krrcint key and the previously configured integrity protection algorithm; and
2> with al input bits for COUNT, BEARER and DIRECTION set to binary ones,

1> if the UEisaNB-loT UE:
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2> if the UE supports DL channel quality reporting and cgi-Reporting is present in
Systemlnfor mati onBlockType2-NB:

3> set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the
serving cell as specified in TS 36.133 [16];

NOTE 0O: The downlink channel quality measurements may use measurement period T1 or T2, asdefined in TS
36.133[16]. In case period T2 is used the RRC-MAC interactions are left to UE implementation.

2> set earlyContentionResolution to TRUE;
1> restore the RRC configuration and security context from the stored UE AS context;
1> if the UE isinitiating UP-EDT in accordance with conditionsin 5.3.3.1b:

2> restore the PDCP state and re-establish PDCP entities for all SRBsand all DRBs;

2> if drb-ContinueROHC has been provided in immediately preceding RRC connection rel ease message, and the
UE is requesting to resume RRC connection in the same cell:

3> indicate to lower layersthat stored UE AS context is used and that drb-ContinueROHC is configured,;

3> continue the header compression protocol context for the DRBs configured with the header compression
protocol;

2> else
3> indicate to lower layersthat stored UE AS context is used;

3> reset the header compression protocol context for the DRBs configured with the header compression
protocol;

2> resume all SRBsand al DRBS;

2> derive the Kens key based on the Kaswe key to which the current Keng is associated, using the stored value of
nextHopChainingCount received in the RRCConnectionRel ease message in the preceding connection, as
specified in TS 33.401 [32];

2> derive the Krreint key associated with the previously configured integrity algorithm, as specified in TS
33.401[32];

2> derive the Krreenc key and the Kypenc key associated with the previously configured ciphering algorithm, as
specified in TS 33.401 [32];

2> configure lower layers to resume integrity protection using the previously configured algorithm and the
Krreint key derived in this subclause to all subsequent messages received and sent by the UE;

2> configure lower layers to resume ciphering and to apply the ciphering algorithm and the Krrcenc key derived
in this subclause to all subsequent messages received and sent by the UE;

2> configure lower layers to resume ciphering and to apply the ciphering algorithm and the Kypenc key derived in
this subclause immediately to the user data sent and received by the UE;

2> configure the lower layersto use EDT;
1> else
2> if SRB1 was configured with NR PDCP:

3> for SRB1, release the NR PDCP entity and establish an E-UTRA PDCP entity with the current (MCG)
security configuration;

NOTE 1. The UE appliesthe LTE ciphering and integrity protection algorithms that are equivalent to the
previously configured NR security agorithms.

2> else
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3> for SRB1, restore the PDCP state and re-establish the PDCP entity;

If the UE is resuming the RRC connection from RRC_INACTIVE, the UE shall set the contents of
RRCConnectionResumeRequest message as follows:

2> if field useFullResumel D is signalled in SystemlnformationBlockType2:
3> set the fulll-RNTI to the stored fulll-RNTI value provided in suspend;

2> else
3> set the shortl-RNTI to the stored shortl-RNTI value provided in suspend;

2> restore the RRC configuration and the Kens and Kgrrcint keys from the UE Inactive AS context except
physical layer, MAC configuration and pdcp-Config;

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

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

3> with al input bitsfor COUNT, BEARER and DIRECTION set to binary ones,

2> derive the Kevs key based on the current Keng or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [86];

2> derive the Krreenc key, the Krrcint and the Kypenc key;
2> apply the default configuration for SRB1 as specified in 9.2.1.1;
2> apply the default NR PDCP configuration as specified in TS 38.331 [82], section 9.2.1.1 for SRB1;

2> configure lower layers to resume integrity protection for all SRBs except SRBO using the configured
agorithm and the Krreint key derived in this subclause immediately, i.e., integrity protection shall be applied
to al subsegquent messages received and sent by the UE;

2> configure lower layersto resume ciphering for all 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 al subsequent messages received and sent by the UE;

Following procedures are applied for both suspended RRC connection and RRC_INACTIVE:
2> resume SRB1;

NOTE 2: Until successful connection resumption, the default physical layer configuration and the default MAC
Main configuration are applied for the transmission of SRBO and SRB1, and SRB1 is used only for the
transfer of RRCConnectionResume message.

The UE shall submit the RRCConnectionResumeReguest message to lower layers for transmission.
The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation.

If the UE is resuming the RRC connection from RRC_INACTIVE and if lower layersindicate an integrity check failure
while T300 is running, the UE shall perform actions specified in 5.3.3.16.

5.3.3.3b Actions related to transmission of RRCEarlyDataRequest message
The UE shall set the contents of RRCEarlyDataRequest message as follows:

1> set the s TMS to the value received from upper layers;

1> set the establishmentCause in accordance with the information received from upper layers;

1> if the UEisaNB-loT UE:
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2> if the UE supports DL channel quality reporting and cgi-Reporting is present in
Systemlnfor mati onBlockType2-NB:

3> set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the
serving cell as specified in TS 36.133 [16];

NOTE: Thedownlink channel quality measurements may use measurement period T1 or T2, asdefined in TS
36.133[16]. In case period T2 is used the RRC-MAC interactions are left to UE implementation.

1> set the dedicatedInfoNAS to include the information received from upper layers;

The UE shall configure the lower layersto use EDT and submit the RRCEarlyDataRequest message to the lower layers
for transmission.

5.3.3.3c UE actions upon receiving EDT fallback indication from lower layers
Upon indication from lower layersthat EDT is cancelled, the UE shall:
1> start or restart timer T300;
1> if the fallback isindicated by lower layersin response to the RRCEarlyDataRequest:
2> initiate transmission of RRCConnectionRequest message in accordance with 5.3.3.3;

1> elseif the fallback isindicated by lower layersin response to the RRCConnectionResumeRequest for EDT and
the fallback is not due to the UL grant provided in Random Access Response not being for EDT:

2> perform the actions upon abortion of UP-EDT as specified in 5.3.3.93;
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;
NOTE: Itisup to UE implementation to avoid dataloss dueto EDT fallback.
5.3.34 Reception of the RRCConnectionSetup by the UE
NOTE 1: Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:

1> if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from a suspended RRC
connection:

2> release dl radio resources, including release of the RLC entity, the MAC configuration and the associated
PDCP entity for all established or suspended RBs, except for SRBO;

2> discard the stored UE AS context and resumel dentity;
2> if stored, discard the stored nextHopChainingCount;

2> if stored, discard the stored drb-ContinueROHC,;

2> indicate to upper layers fallback of the RRC connection;

1> if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from
RRC_INACTIVE:

2> stop T380 if running;
2> discard stored UE Inactive AS context;

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

2> release radio resources for all 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 MAC main configuration and CCCH;
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2> indicate to upper layers fallback of the RRC connection;

1> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

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

1> if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated,;
1> stop timer T300;
1> stop timer T302, if running;
1> stop timer T303, if running;
1> stop timer T305, if running;
1> stop timer T306, if running;
1> stop timer T308, if running;
1> perform the actions as specified in 5.3.3.7;
1> stop timer T320, if running;
1> stop timer T350, if running;
1> perform the actions as specified in 5.6.12.4;
1> release rclwi-Configuration, if configured, as specified in 5.6.16.2;
1> stop timer T360, if running;
1> stop timer T322, if running;
1> stop timer T309, if running, for all access categories;
1> enter RRC_CONNECTED;
1> stop the cell re-selection procedure;
1> consider the current cell to be the PCell;
1> set the content of RRCConnectionSetupComplete message as follows:
2> if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:
3> if upper layers provide an STMS!:
4> set the ssTMS to the value received from upper layers;
3> elseif upper layers provide a 5G-S-TMSI:
4> set the ng-5G-S- TMS-Bits to ng-5G-S- TMS with the value received from upper layers;
2> elseif upper layers provide a5G-S-TMSI:

3> set the ng-5G-S TMS -Bits to ng-5G-S TMS -Part?2 to the leftmost 8 bits of 5G-S-TM S| received from
upper layers,

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35])
from the PLMN(s) included in the plmn-IdentityList in SystemlnformationBlockTypel (or
Systeml nformationBlockTypel-NB in NB-10T);

2> if upper layers provide the 'Registered MME', include and set the registeredMME as follows:
3> if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:
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4> include the plmnldentity in the registeredMME and set it to the value of the PLMN identity in the
'Registered MME' received from upper layers,

3> set the mmegi and the mmec to the value received from upper layers,

2> if upper layers provided the 'Registered MME":
3> include and set the gummei-Type to the value provided by the upper layers;

2> if upper layers provide the 'Registered AMF', include and set the registeredAMF as follows:
3> if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:

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

3> set the amf-ldentifier to the value received from upper layers;
2> if upper layers provided the 'Registered AMF":
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 [27]):
3> include the s-NSSAI-list and set the content to the values provided by the upper layers;
2> if the UE supports CloT EPS optimisation(s):
3> include attachWithoutPDN-Connectivity if received from upper layers;
3> include up-CloT-EPS-Optimisation if received from upper layers;
3> except for NB-10T, include cp-CloT-EPS-Optimisation if received from upper layers;
2> if connecting as an RN:
3> include the rn-SubframeConfigReq;
2> if the RRCConnectionSetup is received in response to RRCEarlyDataRequest:
3> set the dedicatedInfoNASto a zero-length octet string;
2> else
3> set the dedicatedInfoNASto include the information received from upper layers;
2> if the UE is connected to EPC:
3> except for NB-10T:

4> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:

5> include rlf-InfoAvailable;

4> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:

5> include logMeasAvailableMBSFN;

4> elseif the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:

5> include logMeasAvailable;

4> if the UE has Bluetooth logged measurements available and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:
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5> include logMeasAvailableBT;

4> if the UE has WLAN logged measurements available and if the RPLMN isincluded in plmn-
I dentityList stored in VarLogMeasReport:

5> include logMeasAvailableWLAN;

4> if the UE has connection establishment failure information available in VarConnEstFailReport and if
the RPLMN is egual to plmn-ldentity stored in VarConnEstFail Report:

5> include connEstFail I nfoAvailable;

4> include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just
prior to entering RRC_CONNECTED state;

4> if the UE supports storage of mobility history information and the UE has mobility history
information available in VarMobilityHistoryReport:

5> include the mobilityHistoryAvail;

4> if the SIB2 contains idleModeMeasurements, and the UE has | DLE mode measurement information
available in VarMeasl dleReport:

5> include the idleMeasAvailable;
4> stop T331 (if running);
4> if the UE has flight path information available:
5> include flightPathl nfoAvailable;
3> for NB-loT:

4> if the UE supports serving cell idle mode measurements reporting and servingCellMeasinfo is present
in Systeml nfor mationBlockType2-NB:

5> set the measResultServCell to include the measurements of the serving cell;

NOTE 2: The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection
evaluation, which are performed in accordance with the performance requirements as specified in TS
36.133 [16].

3> include dcn-1D if aDCN-ID value (see TS 23.401 [41]) is received from upper layers,
2> if UE needs UL gaps during continuous uplink transmission:;
3> include ue-CE-NeedULGaps,
1> submit the RRCConnectionSetupCompl ete message to lower layers for transmission;
1> the procedure ends:
5.3.3.4a Reception of the RRCConnectionResume by the UE
The UE shall:
1> stop timer T300;
1> stop timer T309, if running, for all access categories,
1> stop T380 if running;
1> except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:
2> if resuming an RRC connection from a suspended RRC connection:

3> restore the PDCP state and re-establish PDCP entities for SRB2, if configured with E-UTRA PDCP, and
for all DRBsthat are configured with E-UTRA PDCP;
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3> if drb-ContinueROHC isincluded:
4> indicate to lower layersthat stored UE AS context is used and that drb-ContinueROHC is configured;

4> continue the header compression protocol context for the DRBs configured with the header
compression protocol;

3> ese
4> indicate to lower layers that stored UE AS context is used;

4> reset the header compression protocol context for the DRBs configured with the header compression
protocol;

3> discard the stored UE AS context and resumel dentity;

2> dseif the RRCConnectionResume message includes the full Config (for resuming an RRC connection from
RRC_INACTIVE):

3> perform the radio configuration procedure as specified in 5.3.5.8;
2> else (for resuming an RRC connection from RRC_INACTIVE)
3> re-establish PDCP entities for SRB2 and al DRBs;

3> restore the physical layer configuration, the MAC configuration, the RLC configuration and the PDCP
configuration from the stored UE Inactive AS context;

3> if drb-ContinueROHC is included:
4> indicate to lower layers that drb-ContinueROHC is configured;
3> discard the stored UE Inactive AS context, except ran-Notifi cationAreal nfo;
1> dse
2> discard the stored UE AS context and resumel dentity;

1> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

NOTE: When performing the radio resource configuration procedure, for the physical layer configuration and the
MAC Main configuration, the restored RRC configuration from the stored UE AS context is used as basis
for the reconfiguration.

1> if the received RRCConnectionResume message includes the sk-Counter:
2> perform key update procedure as specified in TS 38.331 [82], clause 5.3.5.8;
1> if the received RRCConnectionResume message includes the nr-RadioBearer Configl:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;
1> if the received RRCConnectionResume message includes the nr-RadioBearer Config2:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;
1> except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:
2> resume SRB2 and all DRBs, if any, including RBs configured with NR PDCP,

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

1> if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated,;

1> if the RRCConnectionResume message includes the measConfig:
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2> perform the measurement configuration procedure as specified in 5.5.2;

1> stop timer T302, if running;

1> stop timer T303, if running;

1> stop timer T305, if running;

1> stop timer T306, if running;

1> stop timer T308, if running;

1> perform the actions as specified in 5.3.3.7;
1> stop timer T320, if running;

1> stop timer T350, if running;

1> perform the actions as specified in 5.6.12.4;
1> stop timer T360, if running;

1> stop timer T322, if running;

1> if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT or an
RRCConnectionResumeRequest from RRC_INACTIVE:

2> ignore the nextHopChainingCount value indicated in the RRCConnectionResume message;
1> else
2> if resuming an RRC connection from a suspended RRC connection:

3> update the Keng key based on the K asue key to which the current Keng is associated, using the
nextHopChainingCount value indicated in the RRCConnectionResume message, as specified in TS 33.401
[32];

3> store the nextHopChainingCount value;

3> derive the Krrcint key associated with the previoudy configured integrity algorithm, as specified in TS
33.401[32];

3> request lower layersto verify the integrity protection of the RRCConnectionResume message, using the
previously configured algorithm and the Kgrrcint key;

3> if the integrity protection check of the RRCConnectionResume message fails:

4> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause
‘other’, upon which the procedure ends;

3> derive the Krreenc key and the Kypenc key associated with the previously configured ciphering algorithm,
as specified in TS 33.401 [32];

3> configure lower layers to resume integrity protection using the previously configured algorithm and the
Krreint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and
sent by the UE;

3> configure lower layers to resume ciphering and to apply the ciphering algorithm, the Krrcenc key and the
Kurenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent
by the UE;

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;
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1> set the content of RRCConnectionResumeComplete message as follows:

2> set the selectedPLMN-I1dentity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35])
from the PLMN(s) included in the plmn-ldentityList in SystemlnformationBlockTypel;

2> set the dedicatedInfoNAS to include the information received from upper layers,
2> except for NB-loT:
3> if resuming an RRC connection from a suspended RRC connection:

4> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:

5> include rlf-InfoAvailable;

4> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-IdentityList stored in VarLogMeasReport:

5> include logMeasAvailableMBSFN;

4> elseif the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:

5> include logMeasAvailable;

4> if the UE has Bluetooth logged measurements available and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

5> include logM easAvailableBT;

4> if the UE has WLAN logged measurements available and if the RPLMN isincluded in plmn-
I dentityList stored in VarLogMeasReport:

5> include logM easAvailableWLAN;

4> if the UE has connection establishment failure information available in Var ConnEstFail Report and if
the RPLMN is equal to plmn-Identity stored in Var ConnEstFail Report:

5> include connEstFaill nfoAvailable;

4> include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just
prior to entering RRC_CONNECTED state;

3> if the UE supports storage of mobility history information and the UE has mobility history information
available in Var MobilityHistoryReport:

4> include mobilityHistoryAvail;

3> if the SIB2 contains idleModeMeasurements, and the UE has IDLE mode measurement information
available in VarMeasl dleReport:

4> include the idleMeasAvailable;
3> stop T331 (if running);
3> if the UE has flight path information available :
4> include flightPathlnfoAvailable;
2> for NB-loT:

3> if the UE supports serving cell idle mode measurements reporting and servingCellMeasinfo is present in
Systeml nfor mationBlockType2-NB:

4> set the measResultServCell to include the measurements of the serving cell;
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NOTE: The UE includesthe latest results of the serving cell measurements as used for cell selection/ reselection
evaluation, which are performed in accordance with the performance requirements as specified in TS
36.133[16].

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

1> the procedure ends.

5.3.3.4b Reception of the RRCEarlyDataComplete by the UE
The UE shall:
1> indicate to upper layers that the RRC connection has been established;

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

1> if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated,;
1> stop timer T300;

1> stop timer T302, if running;

1> stop timer T303, if running;

1> stop timer T305, if running;

1> stop timer T306, if running;

1> stop timer T308, if running;

1> perform the actions as specified in 5.3.3.7;

1> stop timer T320, if running;

1> stop timer T322, if running;

1> forward the dedicatedInfoNAS, if received, to the upper layers,

1> reset MAC and release the MAC configuration;

1> if the RRCEarlyDataComplete message includes redirectedCarrierInfo indicating redirection to geran; and
1> if upper layersindicate that redirect to GERAN without AS security is not allowed:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’, upon
which the procedure ends;

1> if the RRCEarlyDataComplete message includes idleModeMobilityControl | nfo:
2> store the cell reselection priority information provided by the idleModeMobilityControl I nfo;
2> if thet320 isincluded:
3> start timer T320, with the timer value set according to the value of t320;
1> dse
2> apply the cell reselection priority information broadcast in the system information;
1> for NB-loT, if the RRCEarlyDataCompl ete message includes redirectedCarrierInfo:
2> if the redirectedCarrier OffsetDedicated isincluded in the redirectedCarrierinfo:
3> store the dedicated offset for the frequency in redirectedCarrierinfo;

3> start timer T322, with the timer value set according to the value of T322 in redirectedCarrierinfo;
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1> if the extendedWaitTime is present; and
1> if the UE supports delay tolerant access or the UE isaNB-IoT UE:
2> forward the extendedWaitTime to upper layers,

1> indicate the release of the RRC connection to upper layers together with the release cause 'other', upon which the
procedure ends;

5.3.35 Cell re-selection or cell selection while T300, T302, T303, T305, T306, T308
or T309 is running

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

3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'RRC
Resume failure;

1> elseif cell reselection occurs while T300, T302, T303, T305, T306, or T308 is running:

2> if timer T302, T303, T305, T306, and/or T308 isrunning and if the UE is connected to EPC:
3> stop timer T302, T303, T305, T306, and T308, whichever ones were running;
3> perform the actions as specified in 5.3.3.7;

2> elseif timer T302 isrunning and if the UE is connected to 5GC:
3> stop timer T302;
3> perform the actions as specified in 5.3.16.4;

2> if timer T300 is running:
3> stop timer T300;

3> if UE has sent RRCConnectionResumeRequest message and has not received RRCConnectionResume
message:

4> reset MAC;
4> if UE hasinitiated UP-EDT:
5> perform the actions upon abortion of UP-EDT as specified in 5.3.3.92;
4> else:
5> re-establish RLC for all RBsthat are established;
5> suspend SRB1;
3> else
4> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication;

1> elseif cell selection or reselection occurs while T309 is running:
2> stop T309 for al access categories,

2> perform the actions as specified in 5.3.16.4.
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5.3.3.6 T300 expiry
The UE shall:
1> if timer T300 expires:

2> if UE has sent RRCConnectionResumeRequest message and has not received RRCConnectionResume
message:

3> reset MAC,;
3> if UE hasinitiated UP-EDT:
4> perform the actions upon abortion of UP-EDT as specified in 5.3.3.93;
3> ese
4> re-establish RLC for all RBs that are established;
4> suspend SRB1,;
2> else
3> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established,;
2> if the UE isaNB-loT UE:
3> if connEstFail Offset isincluded in Systemlnfor mationBlockType2-NB:

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

3> dse

4> use value of infinity for the parameter Qoffsettemp for the concerned cell when performing cell
selection and reselection according to TS 36.304 [4];

NOTE 0: For NB-loT, the number of times that the UE detects T300 expiry on the same cell before applying
connEstFail Offset and the amount of time that the UE applies connEstFail Offset before removing the
offset from evaluation of the cell is up to UE implementation.

2> elseif the UE supports RRC Connection Establishment failure temporary Qoffset and T300 has expired a
consecutive connEstFail Count times on the same cell for which txFailParamsisincluded in
Systeml nfor mationBlockType2:

3> for aperiod as indicated by connEstFail OffsetValidity:

4> use connEstFail Offset for the parameter Qoffsetiemp for the concerned cell when performing cell
selection and reselection according to TS 36.304 [4] and TS 25.304 [40];

NOTE 1: When performing cell selection, if no suitable or acceptable cell can be found, itisup to UE
implementation whether to stop using connEstFail Offset for the parameter Qoffsetiemp during
connEstFail OffsetValidity for the concerned cell.

2> except for NB-10T, store the following connection establishment failure information in the
VarConnEstFailReport by setting its fields as follows:

3> clear the information included in VarConnEstFail Report, if any;

3> set the plmn-ldentity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the
PLMN(s) included in the plmn-ldentityList in SystemlnformationBlockTypel,;

3> set the failedCellld to the global cell identity of the cell where connection establishment failureis
detected;
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3> set the measResultFailedCell to include the RSRP and RSRQ, if available, of the cell where connection
establishment failure is detected and based on measurements collected up to the moment the UE detected
the failure;

3> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements for at most the following number of neighbouring
cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT
neighbours, per frequency/ set of frequencies (GERAN) per RAT and according to the following:

4> for each neighbour cell included, include the optional fields that are available;

NOTE 2: The UE includes the latest results of the available measurements as used for cell reselection evaluation,
which are performed in accordance with the performance requirements as specified in TS 36.133 [16].

3> if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of
decreasing RSSI for WLAN APs,

3> if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of
decreasing RSS! for Bluetooth beacons;

3> if detailed location information is available, set the content of the locationlnfo as follows:
4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

3> set the number OfPreamblesSent to indicate the number of preambles sent by MAC for the failed random
access procedure;

3> set contentionDetected to indicate whether contention resolution was not successful as specifiedin TS
36.321 [6] for at least one of the transmitted preambles for the failed random access procedure;

3> set maxTxPower Reached to indicate whether or not the maximum power level was used for the last
transmitted preamble, see TS 36.321 [6];

2> if inRRC_INACTIVE:

3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'RRC
connection failure;

2> elseinform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication, upon which the procedure ends;

The UE may discard the connection establishment failure information, i.e. release the UE variable
VarConnEstFailReport, 48 hours after the failure is detected, upon power off or upon detach.

5.3.3.7 T302, T303, T305, T306, or T308 expiry or stop
If the UE is connected to EPC, the UE shall:
1> if timer T302 expires or is stopped:
2> inform upper layers about barring alleviation for mobile terminating access,
2> if timer T303 is not running:
3> inform upper layers about barring alleviation for mobile originating calls;
2> if timer T305 is not running:
3> inform upper layers about barring alleviation for mobile originating signalling;
2> if timer T306 is not running:
3> inform upper layers about barring alleviation for mobile originating CS fallback;

2> if timer T308 is not running:
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3> inform upper layers about barring alleviation for ACDC,;
1> if timer T303 expires or is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating calls;
1> if timer T305 expiresor is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating signalling;
1> if timer T306 expiresor is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating CS fallback;
1> if timer T308 expires or is stopped:
2> if timer T302 is not running:

3> inform upper layers about barring alleviation for ACDC;

5.3.3.8 Reception of the RRCConnectionReject by the UE
The UE shall:
1> stop timer T300;
1> stop timer T302, if running;
1> reset MAC,
1> except for NB-10T, start timer T302, with the timer value set to the waitTime;
1> if the UEisaNB-loT UE; or
1> if the extendedWaitTime is present and the UE supports delay tolerant access:
2> forward the extendedWaitTime to upper layers,
1> if deprioritisationReq is included and the UE supports RRC Connection Reject with deprioritisation:
2> dtart or restart timer T325 with the timer value set to the deprioritisationTimer signalled,;
2> gtore the deprioritisationReq until T325 expiry;

NOTE: The UE stores the deprioritisation request irrespective of any cell reselection absolute priority
assignments (by dedicated or common signalling) and regardless of RRC connectionsin E-UTRAN or
other RATs unless specified otherwise.

1> if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest sent to resume a
suspended RRC connection:

2> if the rrc-Suspendindication is not present:

3> release dl radio resources, including release of the RLC entity, the MAC configuration and the associated
PDCP entity for all established or suspended RBs;

3> discard the stored UE AS context and resumel dentity;

3> inform upper layers about the failure to resume the RRC connection without suspend indication and that
access barring for mobile originating calls, mobile originating signalling, mobile terminating access and
except for NB-10T for mobile originating CS fallback is applicable, upon which the procedure ends;
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2> else
3> if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest for EDT:
4> perform the actions upon abortion of UP-EDT as specified in 5.3.3.9a;
3> dse
4> suspend SRB1,

3> inform upper layers about the failure to resume the RRC connection with suspend indication and that
access barring for mobile originating calls, mobile originating signalling, mobile terminating access and
except for NB-l1oT for mobile originating CS fallback is applicable, upon which the procedure ends;

1> elseif the RRCConnectionRegject is received in response to an RRCConnectionResumeRequest sent whilein
RRC_INACTIVE:

2> release the default MAC configuration;
2> if RRCConnectionReject isreceived in response to a request from upper layers:

3> inform the upper layer that access barring is applicable for all access categories except categories '0" and
I2l;

2> if RRCConnectionReject isreceived in response to an RRCConnectionResumeRequest:
3> if resumeistriggered by upper layers:
4> inform upper layers about the failure to resume the RRC connection;
3> if resumeistriggered due to an RNA update;
4> set the variable pendingRnaUpdate to 'TRUE';
3> discard the current Keng, Krreene ke, Krreint, Kurine key and Kupenc key;
3> suspend SRB1, upon which the procedure ends,
2> The UE shall continue to monitor RAN and CN paging while the timer T302 is running.
1> else
2> release the default MAC configuration;

2> inform upper layers about the failure to establish the RRC connection and that access barring for mobile
originating calls, mobile originating signalling, mobile terminating access and except for NB-10T, for mobile
originating CS fallback is applicable, upon which the procedure ends,

5.3.3.9 Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure 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 RBsthat are established;
5.3.3.9a Abortion of UP-EDT
The UE shall:

1> delete the Keng, Krrcint, Krreene @and Kupene keys derived in accordance with 5.3.3.3a;

1> re-establish RLC entities for all SRBs and DRBs;

1> suspend all SRB(s) and DRB(s) except SRBO;

1> configure lower layers to suspend integrity protection and ciphering.
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5.3.3.10 Handling of SSAC related parameters
Upon request from the upper layers, the UE shall:

1> if SystemlnformationBlockType2 includes ac-BarringPer PLMN-List and the ac-BarringPer PLMN-List contains
an AC-BarringPerPLMN entry with the plmn-Identityl ndex corresponding to the PLMN selected by upper layers
(see TS 23.122 [11], TS 24.301 [35]):

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

2> inthe remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of
access barring parametersin this entry) irrespective of the common access barring parameters included in
SystemlInfor mationBlockType2;

1> else

2> inthe remainder of this procedure use the common access barring parameters (i.e. presence or absence of
these parameters) included in Systeml nformationBlockType2;

1> set thelocal variables BarringFactor ForMMTEL-Voice and BarringTimeForMMTEL-Voice as follows:
2> if ssac-BarringForMMTEL-Voice is present:

3> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, which
isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for use in the
HPLMN/ EHPLMN.

3> if, for at least one of these Access Classes, the corresponding bit in the ac-BarringFor Special AC
contained in ssac-BarringForMMTEL-Voice is set to zero:

4> set BarringFactor ForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
3> else

4> set BarringFactorForMMTEL-Voice and BarringTimeForMMTEL-Voice to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Voice, respectively;

2> else set BarringFactorForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
1> set the local variables BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video as follows:
2> if ssac-BarringForMMTEL-Video is present:

3> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, which
isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

3> if, for at least one of these Access Classes, the corresponding bit in the ac-BarringFor Special AC
contained in ssac-BarringForMMTEL-Video is set to zero:

4> set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;
3> ese

4> set BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringFor MMTEL-Video, respectively;

2> else set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;

1> forward the variables BarringFactor ForMMTEL-Voice, BarringTimeForMMTEL-Voice,
BarringFactor ForMMTEL-Video and BarringTimeForMMTEL-Video to the upper layers;

5.3.3.11 Access barring check

1> if timer T302 or "Tharring" is running:
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2> consider accessto the cell as barred;
1> elseif SystemlnformationBlockType2 includes " AC barring parameter”:

2> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, whichis
valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for use in the
HPLMN/ EHPLMN.

2> for at least one of these valid Access Classes the corresponding bit in the ac-BarringFor Special AC contained
in"AC barring parameter” is set to zero:

3> consider accessto the cell as not barred;
2> ese
3> draw arandom number ‘rand’ uniformly distributed in the range: 0 <rand < 1;
3> if 'rand' islower than the value indicated by ac-BarringFactor included in "AC barring parameter":
4> consider access to the cell as not barred;
3> else
4> consider access to the cell as barred;
1> dse
2> consider accessto the cell as not barred;
1> if accessto the cell is barred and both timers T302 and "Thbarring" are not running:
2> draw arandom number 'rand’ that is uniformly distributed in therange 0 <rand < 1;

2> start timer "Tharring" with the timer value calculated as follows, using the ac-BarringTime included in "AC
barring parameter":

"Tharring" = (0.7+ 0.6 - rand) » ac-BarringTime;
5.3.3.12 EAB check
The UE shall:
1> if SystemlnformationBlockTypel4 is present:
2> if eab-PerRSRP isincluded:
3> if the establishmentCause received from higher layersis set to a value other than emergency; and

3> if the UE has no Access Class, as stored on the USIM, with avalue in the range 11..15, which isvalid for
the UE to use according to TS 22.011 [10] and TS 23.122 [11] :

4> if eab-PerRSRP is set to threshO:
5> consider access to the cell as barred when in enhanced coverage as specified in TS 36.304 [4];
4> elseif eab-PerRSRP is set to threshl:
5> if the measured RSRP is less than the first entry in rsrp-ThresholdsPrachl nfoList:
6> consider access to the cell as barred;
5> else:
6> consider that only the resourcesindicated for the first CE level are configured,

4> elseif eab-PerRSRP is set to thresh2:
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5> if the measured RSRP is less than the second entry in rsrp-ThresholdsPrachinfoList:
6> consider access to the cell as barred;
5> else:
6> consider that only the resourcesindicated for the first and second CE levels are configured;
4> elseif eab-PerRSRP is set to thresh3:
5> if the measured RSRP is less than the third entry in rsrp-Threshol dsPrachinfoList:
6> consider access to the cell as barred;
5> else:

6> consider that only the resourcesindicated for the first, second, and third CE levels are
configured;

2> if accessto the cell is not barred due to eab-PerRSRP and eab-Param s included:
3> if the eab-Common is included in the eab-Param:

4> if the UE belongsto the category of UEs asindicated in the eab-Category contained in eab-Common;
and

4> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the eab-BarringBitmap contained in eab-Common is set to one:

5> consider access to the cell as barred;
4> else:
5> consider access to the cell as not barred due to EAB;
3> else (the eab-PerPLMN-List is included in the eab-Param):

4> select the entry in the eab-PerPLMN-List corresponding to the PLMN selected by upper layers (see
TS23.122[11], TS24.301[35));

4> if the eab-Config for that PLMN isincluded:

5> if the UE belongs to the category of UEs asindicated in the eab-Category contained in eab-
Config; and

5> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the eab-BarringBitmap contained in eab-Config is set to one;

6> consider accessto the cell as barred;
5> else:
6> consider access to the cell as not barred due to EAB;
4> else:
5> consider access to the cell as not barred due to EAB;
1> dse
2> consider access to the cell as not barred due to EAB;
5.3.3.13 Access barring check for ACDC
The UE shall:

1> if timer T302 is running:
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2> consider accessto the cell as barred;
1> elseif SystemlnformationBlockType2 includes " ACDC barring parameter":
2> draw arandom number ‘rand’ uniformly distributed in the range: 0 <rand < 1;
2> if 'rand' is lower than the value indicated by ac-BarringFactor included in "ACDC barring parameter”:
3> consider accessto the cell as not barred;
2> else
3> consider access to the cell as barred;
1> dse
2> consider accessto the cell as not barred;
1> if accessto the cell is barred and timer T302 is not running:
2> draw arandom number 'rand' that is uniformly distributed in therange O <rand < 1;

2> start timer "Thbarring" with the timer value calculated as follows, using the ac-BarringTime included in
"ACDC barring parameter":

"Tharring" = (0.7+ 0.6 - rand) » ac-BarringTime.
5.3.3.14 Access Barring check for NB-loT
The UE shall:

1> if ab-Enabled included in Master | nfor mationBlock-NB / Master | nfor mationBlock-TDD-NB is set to TRUE and
Systeminfor mationBlockTypel4-NB is broadcast:

2> if ab-PerNRSRP isincluded:
3> if the establishmentCause received from higher layersis set to a value other than mo-ExceptionData; and

3> if the UE has no Access Class, as stored on the USIM, with avaluein the range 11..15, which isvalid for
the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

4> if ab-PerNRSRRP is set to threshl:
5> if the measured RSRP isless than the first entry in rsrp-ThresholdsPrachinfoList;
6> consider access to the cell as barred;
5> elser
6> consider that only the resources indicated for the first NPRACH repetition level are configured;
4> if ab-PerNRSRRP is set to thresh2:
5> if the measured RSRP is less than the second entry in rsrp-ThresholdsPrachinfoList;
6> consider access to the cell as barred;
5> elser

6> consider that only the resources indicated for the first and second NPRACH repetition levels
are configured,;

2> if accessto the cell is not barred due to ab-PerNRSRP and ab-Paramisincluded:
3> if the ab-Common isincluded in ab-Param:

4> if the UE belongs to the category of UEs asindicated in the ab-Category contained in ab-Common;
and
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4> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the ab-BarringBitmap contained in ab-Common is set to one:

5> if the establishmentCause received from higher layersis set to mo-ExceptionData and ab-
BarringForExceptionData is set to FALSE in the ab-Common:

6> consider access to the cell as not barred;
5> else

6> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range
11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11] and
for at least one of these valid Access Classes for the UE, the corresponding bit in the ab-
BarringFor Special AC contained in ab-Common is set to zero:

NOTE 1: ACs12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

7> consider accessto the cell as not barred;
6> else:
7> consider accessto the cell as barred;
4> else:
5> consider accessto the cell as not barred;
3> else (the ab-PerPLMN-List isincluded in the ab-Param):

4> select the ab-PerPLMN entry in ab-PerPLMN-List corresponding to the PLMN selected by upper
layers (see TS 23.122 [11], TS 24.301 [35));

4> if the ab-Config for that PLMN isincluded:

5> if the UE belongs to the category of UEs as indicated in the ab-Category contained in ab-Config;
and

5> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the ab-BarringBitmap contained in ab-Config is set to one:

6> if the establishmentCause received from higher layersis set to mo-ExceptionData and ab-
BarringForExceptionData is set to FALSE in the ab-Config:

7> consider access to the cell as not barred;
6> else

7> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range
11..15, whichis valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]
and for at least one of these valid Access Classes for the UE, the corresponding bit in the
ab-BarringFor Special AC contained in ab-Config is set to zero:

NOTE 2: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

8> consider access to the cell as not barred;
7> else:
8> consider access to the cell as barred;
5> else:
6> consider access to the cell as not barred;

4> else
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5> consider access to the cell as not barred;
1> else

2> consider access to the cell as not barred;

5.3.3.15 Failure to deliver NAS information in RRCConnectionSetupComplete
message

The UE shall:

1> if the UE isaNB-loT UE and radio link failure occurs before the successful delivery of
RRCConnectionSetupCompl ete message has been confirmed by lower layers:

2> inform upper layers about the possible failure to deliver the NAS information contained in the
RRCConnectionSetupComplete message;

5.3.3.16 Integrity check failure from lower layers while T300 is running for UP-EDT or
RRC_INACTIVE

The UE shall:

1> upon receiving integrity check failure indication from lower layers concerning SRB1 or SRB2 while T300 is
running for UP-EDT:

2> discard the stored UE AS context and resumel dentity;
2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’;

1> upon receiving integrity check failure indication from lower layers while T300 isrunning and if the UE is
resuming the RRC connection from RRC_INACTIVE:

2> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'RRC
connection failure;

5.3.3.17 Inability to comply with RRCConnectionResume
The UE shall:

1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionResume message;

2> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'RRC Resume
failure'.

NOTE 1: The UE may apply above failure handling also in case the RRCConnectionResume message causes a
protocol error for which the generic error handling as defined in 5.7 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.
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5.34 Initial security activation
534.1 General

UE EUTRAN

SecurityModeCommand

SecurityM odeComoIete'

Figure 5.3.4.1-1: Security mode command, successful

UE EUTRAN

SecurityModeCommand

SecurityModeFaiIure=

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

E-UTRAN initiates the security mode command procedure to a UE in RRC_CONNECTED. Moreover, E-UTRAN
applies the procedure as follows:

- whenonly SRB1, or for NB-loT SRB1 and SRB1bis, 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 Keng key, as specified in TS 33.401 [32] for E-UTRA/EPC, and TS 33.501 [86] for E-UTRA/5GC;

1> derive the Krrcint key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.401 [32];

1> request lower layersto verify the integrity protection of the SecurityModeCommand message, using the
agorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the
Krrecint 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 33.401 [32];

2> if connected as an RN:

3> derive the Kypint key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.401 [32];
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2> configure lower layers to apply integrity protection using the indicated algorithm and the Krrcint key
immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE,
including the SecurityModeCompl ete message;

2> configure lower layersto apply ciphering using the indicated a gorithm, the Krrcenc key and the Kypenc key
after 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> if connected as an RN:

3> configure lower layers to apply integrity protection using the indicated algorithm and the Kygint key, for
DRBsthat are subsequently configured to apply integrity protection, if any;

2> consider AS security to be activated;
2> upon RRC connection establishment, if UE does not need UL gaps during continuous uplink transmission:

3> configure lower layers to stop using UL gaps during continuous uplink transmission in FDD for
SecurityModeCompl ete message and subsequent uplink transmission in RRC_CONNECTED except for
UL transmissions as specified in TS 36.211 [21];

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;
5.35 RRC connection reconfiguration
5.35.1 General

UE EUTRAN

RRCConnectionReconfiguration

RRCConnecti onReconfigur ati onCompIete=

Figure 5.3.5.1-1: RRC connection reconfiguration, successful

UE EUTRAN

RRCConnectionReconfiguration

RRC connection re-establishment

< >

Figure 5.3.5.1-2: RRC connection reconfiguration, failure
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The purpose of this procedure is to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform
handover, to setup/ modify/ release measurements, to add/ modify/ release SCells. As part of the procedure, NAS
dedicated information may be transferred from E-UTRAN to the UE.

5.35.2 Initiation

E-UTRAN may initiate the RRC connection reconfiguration procedure to a UE in RRC_CONNECTED. E-UTRAN
applies the procedure as follows:

- the mobilityControlinfo isincluded only when AS-security has been activated, and SRB2 with at least one DRB
are setup and not suspended;

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

- theaddition of SCellsis performed only when AS security has been activated;

5.3.5.3 Reception of an RRCConnectionReconfiguration not including the
mobilityControlinfo by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControllnfo and the UE is able to comply
with the configuration included in this message, the UE shall:

1> if thisis the first RRCConnectionReconfiguration message after successful completion of the RRC connection
re-establishment procedure:

2> re-establish PDCP for SRB2 configured with E-UTRA PDCP entity and for all DRBs that are established and
configured with E-UTRA PDCEP, if any;

2> re-establish RLC for SRB2 and for all DRBs that are established and configured with E-UTRA RLC, if any;
2> if the RRCConnectionReconfiguration message includes the full Config:
3> perform the radio configuration procedure as specified in 5.3.5.8;
2> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
3> perform the radio resource configuration procedure as specified in 5.3.10;
NOTE 1: Void
NOTE 2: Void
1> dse
2> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
3> perform the radio resource configuration procedure as specified in 5.3.10;

NOTE 3: If the RRCConnectionReconfiguration message includes the establishment of radio bearers other than
SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an
outstanding acknowledgment of the SecurityModeCompl ete message.

1> if the received RRCConnectionReconfiguration includes the sCell ToRel easel.ist:
2> perform SCell release as specified in 5.3.10.33;

1> if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition or modification as specified in 5.3.10.3b;

1> if the received RRCConnectionReconfiguration includes the scg-Configuration; or

1> if the current UE configuration includes one or more split DRBs configured with pdcp-Config and the received
RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:

2> perform SCG reconfiguration as specified in 5.3.10.10;
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1>

1>

1>

1>

1>

1>

1>

if the received RRCConnectionReconfiguration includes the nr-Config and it is set to release: or
if the received RRCConnectionReconfiguration includes endc-Rel easeAndAdd and it is set to TRUE:
2> perform EN-DC release as specified in TS 38.331 [82], clause 5.3.5.10;

if the received RRCConnectionReconfiguration includes the sk-Counter:

2> perform key update procedure as specified in TS 38.331 [82], clause 5.3.5.7;

if the received RRCConnectionReconfiguration includes the nr-SecondaryCell GroupConfig:

2> perform NR RRC Reconfiguration as specified in TS 38.331 [82], clause 5.3.5.3;

if the received RRCConnectionReconfiguration includes the nr-RadioBearer Configl:

2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;

if the received RRCConnectionReconfiguration includes the nr-RadioBearer Config2:

2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;

if thisis the first RRCConnectionReconfiguration message after successful completion of the RRC connection
re-establishment procedure:

2> resume SRB2 and all DRBs that are suspended, if any, including RBs configured with NR PDCP;

NOTE 4: The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the

re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling
of the SN and the HFN, is specified in TS 36.323 [8].

NOTE 5: The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration

1>

1>

1>

1>
1>

1>

1>

1>

1>

1>

used to resume these bearers.
if the received RRCConnectionReconfiguration includes the systeml nformati onBlockTypelDedicated:
2> perfom the actions upon reception of the Systeml nformationBlockTypel message as specified in 5.2.2.7;
if the RRCConnectionReconfiguration message includes the dedicatedInfoNASList:
2> forward each element of the dedicatedInfoNASList to upper layersin the same order as listed;
if the RRCConnectionReconfiguration message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
perform the measurement identity autonomous removal as specified in 5.5.2.2a;
if the RRCConnectionReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.10.9;
if the RRCConnectionReconfiguration message includes the sl-DiscConfig or d-CommConfig:
2> perform the sidelink dedicated configuration procedure as specified in 5.3.10.15;
if the RRCConnectionReconfiguration message includes the g-V2X-ConfigDedi cated:
2> perform the V2X sidelink communication dedicated configuration procedure as specified in 5.3.10.15zg;
if the RRCConnectionReconfiguration message includes wian-Offl oadl nfo:
2> perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
if the RRCConnectionReconfiguration message includes rclwi-Configuration:
2> perform the WLAN traffic steering command procedure as specified in 5.6.16.2;

if the RRCConnectionReconfiguration message includes Iwa-Configuration:
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2> perform the LWA configuration procedure as specified in 5.6.14.2;
1> if the RRCConnectionReconfiguration message includes Iwip-Configuration:
2> perform the LWIP reconfiguration procedure as specified in 5.6.17.2;
1> upon RRC connection establishment, if UE does not need UL gaps during continuous uplink transmission:

2> configure lower layers to stop using UL gaps during continuous uplink transmissionin FDD for
RRCConnectionReconfigurationCompl ete message and subsequent uplink transmission in
RRC_CONNECTED except for UL transmissions as specified in TS36.211 [21];

1> set the content of RRCConnectionReconfigurationComplete message as follows:
2> if the RRCConnectionReconfiguration message includes per CC-Gapl ndicationRequest:
3> include per CC-Gapl ndicationList and numFreqEffective;
2> if the frequencies are configured for reduced measurement performance:
3> include numFregEffectiveReduced;
2> if the received RRCConnectionReconfiguration message included nr-SecondaryCell GroupConfig:
3> include scg-ConfigResponseNR in accordance with TS 38.331 [82], clause 5.3.5.3;

1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new
configuration, upon which the procedure ends;

5354 Reception of an RRCConnectionReconfiguration including the
mobilityControlinfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the
configuration included in this message, the UE shall:

1> stop timer T310, if running;

1> stop timer T312, if running;

1> start timer T304 with the timer value set to t304, as included in the mobilityControllnfo;
1> stop timer T370, if running;

1> if the carrierFreq isincluded:

2> consider the target PCell to be one on the frequency indicated by the carrierFreq with aphysical cell identity
indicated by the targetPhysCellld;

1> else

2> consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated
by the targetPhysCellld,;

1> stop timer T309, if running, for all access categories,
1> start synchronising to the DL of the target PCell;

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

message.
1> if BL UE or UEin CE:
2> if sameSFN-Indication is not present in mobilityControllnfo:
3> acquire the Master InformationBlock in the target PCell;

1> if makeBeforeBreak is configured:

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 111 ETSI TS 136 331 V15.4.0 (2019-04)

2> perform the remainder of this procedure including and following resetting MAC after the UE has stopped the
uplink transmission/downlink reception with the source cell(s);

NOTE 1a It isup to UE implementation when to stop the uplink transmission/ downlink reception with the source

1>
1>

1>

cell(s) to initiate re-tuning for connection to the target cell, as specified in TS 36.133[16], if
makeBeforeBreak is configured.

reset MCG MAC and SCG MAC, if configured;
release uplinkDataCompression, if configured;

re-establish PDCP for all RBs configured with pdcp-config that are established;

NOTE 2: The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the

re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling
of the SN and the HFN, is specified in TS 36.323 [8].

NOTE 2a: At handover the pdcp-reestablish flag will be set for al RBs configured with NR PDCP in nr-

1>

1>

1>

1>

1>

1>

1>

1>

1>
1>

1>

RadioBearerConfig TS 38.331 [82] which will cause the PDCP entity to be re-established aso for these
RBs.

re-establish MCG RLC and SCG RLC, if configured, for all RBs that are established;
for each SCell configured for the UE other than the PSCell:

2> if the received RRCConnectionReconfiguration message includes sCellSate for the SCell and indicates
activated:

3> configure lower layersto consider the SCell to be in activated state;

2> elseif the received RRCConnectionReconfiguration message includes sCell Sate for the SCell and indicates
dormant:

3> configure lower layersto consider the SCell to be in dormant state;
2> else
3> configure lower layers to consider the SCell to be in deactivated state;
apply the value of the newUE-Identity asthe C-RNTI;
if the RRCConnectionReconfiguration message includes the full Config:
2> perform the radio configuration procedure as specified in 5.3.5.8;
configure lower layers in accordance with the received radioResour ceConfigCommon;
if the received RRCConnectionReconfiguration message includes the rach-Skip:

2> configure lower layersto apply the rach-Skip for the target MCG, as specified in TS 36.213 [23] and 36.321
(6];

configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received mobilityControlInfo;

if the received RRCConnectionReconfiguration includes the sCell ToReleaseL.ist:
2> perform SCell release as specified in 5.3.10.3a;
if the received RRCConnectionReconfiguration includes the scg-Configuration; or

if the current UE configuration includes one or more split DRBs and the received
RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:

2> perform SCG reconfiguration as specified in 5.3.10.10;

if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
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2> perform the radio resource configuration procedure as specified in 5.3.10;
1> if the securityConfigHO (without suffix) isincluded in the RRCConnectionReconfiguration:
2> if the keyChangel ndicator received in the securityConfigHO is set to TRUE:

3> update the Keng key based on the K asve key taken into use with the latest successful NAS SMC
procedure, as specified in TS 33.401 [32];

2> else

3> update the Keng key based on the current Kens or the NH, using the nextHopChainingCount value
indicated in the securityConfigHO, as specified in TS 33.401 [32];

2> store the nextHopChainingCount value;
2> if the securityAlgorithmConfig is included in the securityConfigHO:
3> derive the Krrcint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
3> if connected asan RN:
4> derive the Kypint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

3> derive the Krreenc key and the Kupenc key associated with the cipheringAlgorithm, as specified in TS
33.401 [32];

2> else
3> derive the Krrcint Key associated with the current integrity algorithm, as specified in TS 33.401 [32];
3> if connected asan RN:
4> derive the Kypint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

3> derive the Krreenc key and the Kupenc key associated with the current ciphering algorithm, as specified in
TS 33.401[32];

2> configure lower layersto apply the integrity protection algorithm and the Krrcint key, 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;

2> configure lower layers to apply the ciphering algorithm, the Krrcenc key and the Kupenc key, i.€. the ciphering
configuration shall be applied to al subsequent messages received and sent by the UE, including the message
used to indicate the successful completion of the procedure;

1> elseif the securityConfigHO-v1530 is included in the RRCConnecti onReconfiguration:
2> if the nas-Container is received:
3> forward the nas-Container to upper layers,
2> if the keyChangelndicator-r15 isreceived and is set to TRUE:
3> update the Keng key based on the Kawvie key, as specified in TS 33.501 [86];
2> ese

3> update the Keng key based on the current Kens or the NH, using the received nextHopChainingCount-r 15,
as specified in TS 33.501 [86];

2> gtore the nextHopChainingCount-r15 value;
2> if the securityAlgorithmConfig-ri5 is received:
3> derive the Krreint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
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3> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm, as specified in TS
33.401[32];
2> else
3> derive the Krreint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

3> derive the Krreenc key and the Kypenc key associated with the current ciphering algorithm, as specified in
TS33.401[32];

1> if the received RRCConnectionReconfiguration includes the nr-Config and it is set to release; or
1> if the received RRCConnectionReconfiguration includes endc-ReleaseAndAdd and it is set to TRUE:
2> perform EN-DC release as specified in TS 38.331 [82], clause 5.3.5.10;
1> if the received RRCConnectionReconfiguration includes the sk-Counter:
2> perform key update procedure as specified inin TS 38.331 [82], clause 5.3.5.7;
1> if the received RRCConnectionReconfiguration includes the nr-SecondaryCellGroupConfig:
2> perform NR RRC Reconfiguration as specified in TS 38.331 [82], clause 5.3.5.3.
1> if the received RRCConnectionReconfiguration includes the nr-RadioBearer Configl:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;
1> if the received RRCConnectionReconfiguration includes the nr-RadioBearer Config2:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6.
1> if connected as an RN:

2> configure lower layers to apply the integrity protection algorithm and the Kypinc key, for current or
subsequently established DRBs that are configured to apply integrity protection, if any;

1> if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition or modification as specified in 5.3.10.3b;
1> if the received RRCConnectionReconfiguration includes the systeml nfor mationBlockTypelDedicated:
2> perfom the actions upon reception of the Systeml nformationBlockTypel message as specified in 5.2.2.7;
1> perform the measurement related actions as specified in 5.5.6.1;
1> if the RRCConnectionReconfiguration message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
1> perform the measurement identity autonomous removal as specified in 5.5.2.23;
1> release reportProximityConfig and clear any associated proximity status reporting timer;
1> if the RRCConnectionReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.10.9;
1> if the RRCConnectionReconfiguration message includes the sl-DiscConfig or sl-CommConfig:
2> perform the sidelink dedicated configuration procedure as specified in 5.3.10.15;
1> if the RRCConnectionReconfiguration message includes wlan-Offl oadI nfo:
2> perform the dedicated WL AN offload configuration procedure as specified in 5.6.12.2;

1> if handoverWithoutWT-Change is not configured:
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2> release the LWA configuration, if configured, as described in 5.6.14.3;
1> release the LWIP configuration, if configured, as described in 5.6.17.3;
1> if the RRCConnectionReconfiguration message includes rclwi-Configuration:
2> perform the WLAN traffic steering command procedure as specified in 5.6.16.2;
1> if the RRCConnectionReconfiguration message includes lwa-Configuration:
2> perform the LWA configuration procedure as specified in 5.6.14.2;
1> if the RRCConnectionReconfiguration message includes Iwip-Configuration:
2> perform the LWIP reconfiguration procedure as specified in 5.6.17.2;

1> if the RRCConnectionReconfiguration message includes the sl-V2X-ConfigDedicated or
mobilityControl | nfoV2X:

2> perform the V2X sidelink communication dedicated configuration procedure as specified in 5.3.10.15a;
1> set the content of RRCConnectionReconfigurationCompl ete message as follows:

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-ldentityList stored in VarRLF-Report:

3> include rlf-InfoAvailable;

2> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport and if T330 is not running:

3> include logMeasAvailableMBSFN,;

2> eseif the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

3> include the logMeasAvailable;

2> if the UE has Bluetooth logged measurements available and if the RPLMN isincluded in plmn-IdentityList
stored in VarLogMeasReport:

3> include logMeasAvailableBT;

2> if the UE has WLAN logged measurements available and if the RPLMN isincluded in plmn-ldentityList
stored in VarLogMeasReport:

3> include logMeasAvailableWLAN,;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in VarConnEstFail Report:

3> include connEstFaillnfoAvailable;
2> if the RRCConnectionReconfiguration message includes per CC-Gapl ndicationRequest:
3> include per CC-GaplndicationList and numFreqEffective;
2> if the frequencies are configured for reduced measurement performance;
3> include numFreqEffectiveReduced;
2> if the UE has flight path information available:
3> include flightPathlnfoAvailable;
2> if the received RRCConnectionReconfiguration message included nr-SecondaryCellGroupConfig:

3> include scg-ConfigResponseNR in accordance with TS 38.331 [82], clause 5.3.5.3;
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1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;
1> if MAC successfully completes the random access procedure; or

1> if MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI and if rach-Skipis
configured:

2> stop timer T304,
2> release rach-ip;

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

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

NOTE 3: Whenever the UE shall setup or reconfigure a configuration in accordance with afield that is received it
applies the new configuration, except for the cases addressed by the above statements.

2> if the UE is configured to provide IDC indications:

3> if the UE has transmitted an InDeviceCoexl ndication message during the last 1 second preceding
reception of the RRCConnectionReconfiguration message including mobilityControl | nfo:

4> initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;

2> if the UE is configured to provide power preference indications, overheating assistance information, SPS
assistance information, delay budget report or maximum bandwidth preference indications:

3> if the UE has transmitted a UEAssi stancel nformation message during the last 1 second preceding
reception of the RRCConnectionReconfiguration message including mobilityControl | nfo:

4> nitiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
2> if SysteminformationBlockTypel5 is broadcast by the PCell:

3> if the UE has transmitted a MBMSI nterestindication message during the last 1 second preceding reception
of the RRCConnectionReconfiguration message including mobilityControl I nfo:

4> ensure having avalid version of SystemlnformationBlockTypel5 for the PCell;

4> determine the set of MBM S frequencies of interest in accordance with 5.8.5.3;

4> determine the set of MBMS services of interest in accordance with 5.8.5.3g;

4> initiate transmission of the MBMS nter estIndication message in accordance with 5.8.5.4;

2> if SystemlnformationBlockTypel8 is broadcast by the target PCell; and the UE transmitted a
SdelinkUEInformation message indicating a change of sidelink communication related parameters relevant
in target PCell (i.e. change of commRXxInterestedFreq or commTxResourceReq, commTxResourceReqUC if
Systeml nformationBlockTypel8 includes commTxResour celU C-RegAllowed or
commTxResourcel nfoRegRelay if PCell broadcasts Systeml nformationBlockTypel9 including
discConfigRelay) during the last 1 second preceding reception of the RRCConnectionReconfiguration
message including mobilityControllnfo; or

2> if SysteminformationBlockTypel9 is broadcast by the target PCell; and the UE transmitted a
SdelinkUEInformation message indicating a change of sidelink discovery related parameters relevant in
target PCell (i.e. change of discRxInterest or discTxResourceReq, discTxResourceRegPSif
Systeml nfor mationBlockTypel9 includes discConfigPS or discRxGapReq or discTxGapReq if the UE is
configured with gapRequestsAllowedDedicated set to true or if the UE is not configured with
gapRequestsAllowedDedicated and Systeml nformationBlockTypel9 includes gapRequestsAllowedCommon)
during the last 1 second preceding reception of the RRCConnectionReconfiguration message including
mobilityControllnfo; or
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2> if SysteminformationBlockType21 is broadcast by the target PCell; and the UE transmitted a
SdelinkUEInformation message indicating a change of V2X sidelink communication related parameters
relevant in target PCell (i.e. change of v2x-CommRxInterestedFregList or v2x-CommTxResourceReq) during
the last 1 second preceding reception of the RRCConnectionReconfiguration message including
mobilityControl I nfo:

3> initiate transmission of the SdelinkUEInformation message in accordance with 5.10.2.3;
2> the procedure ends;

NOTE 4: The UE isnot required to determine the SFN of the target PCell by acquiring system information from
that cell before performing RACH accessin the target PCell, except for BL UEs or UEsin CE when
sameSFN-Indication is not present in mobilityControllnfo.

5.3.5.5 Reconfiguration failure
The UE shall:

1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration
message:

2> continue using the configuration used prior to the reception of RRCConnectionReconfiguration message;
2> if security has not been activated:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause other;
2> else

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

NOTE 1: The UE may apply above failure handling also in case the RRCConnectionReconfiguration message
causes a protocol error for which the generic error handling as defined in 5.7 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. thereis no partial success failure.

NOTE 3: The compliance also covers the NR configuration carried within octet strings e.g. field nr-
SecondaryCell GroupConfig. |.e. the failure behaviour defined also appliesin case the UE cannot comply
with the NR configuration or with the combination of (parts of) the LTE and NR configurations.

5.3.5.6 T304 expiry (handover failure)
The UE shall:
1> if T304 expires (handover failure):

NOTE 1: Following T304 expiry any dedicated preamble, if provided within the rach-ConfigDedicated, is not
available for use by the UE anymore.

2> revert back to the configuration used in the source PCell, excluding the configuration configured by the
physical ConfigDedicated, the mac-MainConfig and the sps-Config;

NOTE 1a In the context above, "the configuration" includes state variables and parameters of each radio bearer.
PDCP entities associtated with RLC UM and SRB bearers are reset after the successful RRC connection
re-establishment procedure according to Section 5.2 in TS 36.323 [8]. In EN-DC, "the configuration™
includes the RB configuration using NR PDCP (i.e. as configured by nr-RadioBearerConfigl and nr-
RadioBearerConfig2).

2> store the following handover failure information in VarRLF-Report by setting its fields as follows:
3> clear the information included in VarRLF-Report, if any;
3> set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
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3>

3>

NOTE 2:

3>

3>

3>

3>

3>

3>

3>
3>

set the measResultLastServCell to include the RSRP and RSRQ, if available, of the source PCell based on
measurements collected up to the moment the UE detected handover failure and in accordance with the
following;

4> if the UE includes rsrqResult, include the lastServCel IRSRQ-Type;

set the measResultNeighCells to include the best measured cells, other than the source PCell, ordered such
that the best cell islisted first, and based on measurements collected up to the moment the UE detected
handover failure, and set its fields as follows;

4> if the UE was configured to perform measurements for one or more EUTRA frequencies, include the
measResultLiStEUTRA,;

4> if the UE includes rsrqResult, include the rsrg-Type;

4> if the UE was configured to perform measurement reporting for one or more neighbouring UTRA
frequencies, include the measResultListUTRA,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring GERAN
frequencies, include the measResultListGERAN;

4> if the UE was configured to perform measurement reporting for one or more neighbouring
CDMA2000 frequencies, include the measResultsCDMAZ2000;

4> for each neighbour cell included, include the optional fields that are available;

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.

if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of
decreasing RSS| for WLAN APs;

if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of
decreasing RSS! for Bluetooth beacons;

if detailed location information is available, set the content of the locationlnfo as follows:
4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

set the failedPCellld to the global cell identity, if available, and otherwise to the physical cell identity and
carrier frequency of the target PCell of the failed handover;

include previousPCellld and set it to the global cell identity of the PCell where the last
RRCConnectionReconfiguration message including mobilityControlInfo was received;

set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration
message i ncluding the mobilityControllnfo;

set the connectionFailureType to 'hof';
set the c-RNTI to the C-RNTI used in the source PCell;

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

The UE may discard the handover failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the
failure is detected, upon power off or upon detach.

NOTE 3:

E-UTRAN may retrieve the handover failure information using the UE information procedure with rlf-
ReportReq set to true, as specified in 5.6.5.3.

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 118 ETSI TS 136 331 V15.4.0 (2019-04)

5.3.5.7 Void
5.3.5.7a T307 expiry (SCG change failure)
The UE shall:

1> if T307 expires:

NOTE 1: Following T307 expiry any dedicated preamble, if provided within the rach-ConfigDedicatedSCG, is not
available for use by the UE anymore.

2> initiate the SCG failure information procedure as specified in 5.6.13 to report SCG change failure;

5.3.5.8 Radio Configuration involving full configuration option
The UE shall:
1> if the UE is connected to EPC:

2> release/ clear al current dedicated radio configurations except the MCG C-RNTI, the MCG security
configuration and the PDCP, RLC, logical channel configurations for the RBs and the logged measurement
configuration;

1> elseif the UE is connected to 5GC:

2> release/ clear al current dedicated radio configurations except the MCG C-RNTI, the MCG security
configuration and the configurations (SDAP if configured, PDCP, RLC and logical channel) for the RBs;

NOTE 1: Radio configuration is not just the resource configuration but includes other configurations like
MeasConfig and OtherConfig. In case EN-DC is configured, this also includes the entire NR SCG
configuration. Such NR SCG configuration does not include the DRB configuration as configured by nr-
RadioBearer Configl and nr-RadioBearer Config2).

1> if the RRCConnectionReconfiguration message includes the mobilityControl I nfo:

2> release/ clear al current common radio configurations;

2> use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1> else:

2> use values for timers T301, T310, T311 and constants N310, N311, asincluded in ue-Timer sAndConstants
received in Systeml nformationBlockType2 (or Systeml nformationBlockType2-NB in NB-10T);

1> apply the default physical channel configuration as specified in 9.2.4;

1> apply the default semi-persistent scheduling configuration as specified in 9.2.3;

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

1> if the UEisaNB-loT UE; or

1> for each srb-ldentity value included in the srb-ToAddModList (SRB reconfiguration):
2> apply the specified configuration defined in 9.1.2 for the corresponding SRB;

2> apply the corresponding default RLC configuration for the SRB specified in 9.2.1.1 for SRB1 orin 9.2.1.2
for SRB2;

2> apply the corresponding default logical channel configuration for the SRB as specified in 9.2.1.1 for SRB1 or
in9.2.1.2 for SRB2;

2> if the corresponding SRB was configured with NR PDCP and the UE is connected to EPC:

3> release the NR PDCP entity and establish it with an E-UTRA PDCP entity and with the current (MCG)
security configuration;
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NOTE la The UE applies the LTE ciphering and integrity protection algorithms that are equivalent to the
previously configured NR security agorithms.
3> associate the RLC bearer of this SRB with the established PDCP entity;

NOTE 2: Thisisto get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after
reestablishment) to a known state from which the reconfiguration message can do further configuration.

2> elseif the UE is connected to 5GC:

3> apply the corresponding default PDCP configuration for the SRB as specified in TS 38.331 [82], clause
9.2.1;

1> if the UE is connected to EPC:

2> for each eps-Bearer|dentity value included in the drb-ToAddModList or nr-RadioBearerConfigl or nr-
RadioBearer Config2 that is part of the current E-UTRA and NR UE configuration:

3> release the E-UTRA or NR PDCP entity;
3> release the RLC entity or entities;

3> release the DTCH logical channel;

3> release the drb-identity;

NOTE 3: Thiswill retain the eps-bearer|dentity but remove the DRBs including drb-identity of these bearers from
the current UE configuration and trigger the setup of the DRBs within the ASin Section 5.3.10.3 using
the new configuration. The eps-bearer|dentity acts as the anchor for associating the released and re-setup
DRB. Inthe AS the DRB re-setup is equivaent with anew DRB setup (including new PDCP and logical
channel configurations).

2> for each eps-Bearerldentity value that is part of the current E-UTRA and NR UE configuration but not added
with same eps-Bearer|dentity in drb-ToAddModList nor in nr-RadioBearerConfigl nor in nr-
RadioBearer Config2:

3> perform DRB release as specified in 5.3.10.2;

1> if the UE is connected to 5GC:

2> for each pdu-Session that is part of the current NR UE configuration:

3> release the SDAP entity (clause 5.1.2in TS 37.324 [97]);
3> release the NR PDCP entity for each DRB associated to the pdu-Session;
3> release the RLC entity or entities for each DRB associated to the pdu-Session;
3> release the DTCH logical channel for each DRB associated to the pdu-Session;
3> release the drb-identity for each DRB associated to the pdu-Session;

NOTE 4: Thiswill retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the
current NR UE configuration and trigger the setup of the DRBs within the ASin Section 5.3.10.3 using
the new configuration. The pdu-Session acts as the anchor for associating the released and re-setup DRB.
In the AS the DRB re-setup is equivalent with anew DRB setup (including new PDCP and logical
channel configurations).

2> for each pdu-Session that is part of the current NR UE configuration but not added with same pdu-Session in
nr-RadioBearerConfigl nor in nr-RadioBearer Config2:

3> indicate the release of the user plane resources for the pdu-Session to upper layers;
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5.3.6 Counter check
5.36.1 General

UE EUTRAN

CounterChedk

Counter Check Response

Figure 5.3.6.1-1: Counter check procedure

The counter check procedureis used by E-UTRAN 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 valuesindicated by E-UTRAN.

NOTE: The procedure enables E-UTRAN to detect packet insertion by an intruder (a'man in the middie).
5.3.6.2 Initiation
E-UTRAN initiates the procedure by sending a Counter Check message.

NOTE: E-UTRAN 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) because it is a uni-directional bearer
configured only for the other direction:

3> assume the COUNT value to be O for the unused direction;
2> if the drb-ldentity is not included in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
| dentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;

2> elseif, 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-
| dentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;

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-CountlnfoList 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 valuesin 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;
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537 RRC connection re-establishment
5371 General

UE EUTRAN

RRCConnectionReestabli shmentRequest

A\ 4

_ RRCConnectionReestablishment

RRCConnectionReestablishmentCompl ete

\ 4

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

UE EUTRAN

RRCConnectionReestablishmentRequest

»

RRCConnectionReestablishmentRej ect

Figure 5.3.7.1-2: RRC connection re-establishment, failure

The purpose of this procedure is to re-establish the RRC connection, which involves the resumption of SRB1 (SRB1bis
for aNB-loT UE for which AS security has not been activated) operation, the re-activation of security (except for a NB-
loT UE for which AS security has not been activated) and the configuration of only the PCell.

Except for aNB-loT UE for which AS security has not been activated, a UE in RRC_CONNECTED, for which security
has been activated, may initiate the procedure in order to continue the RRC connection. The connection re-
establishment succeeds only if the concerned cell is prepared i.e. has avalid UE context. In case E-UTRAN accepts the
re-establishment, SRB1 operation resumes while the operation of other radio bearers remains suspended. If AS security
has not been activated, the UE does not initiate the procedure but instead movesto RRC_IDLE directly.

When AS security has not been activated, aNB-1oT UE supporting RRC connection re-establishment for the Control
Plane CloT EPS optimisation in RRC_CONNECTED may initiate the procedure in order to continue the RRC
connection.

E-UTRAN applies the procedure as follows:
- When AS security has been activated:
- toreconfigure SRB1 and to resume data transfer only for this RB;
- tore-activate AS security without changing algorithms.

- For aNB-loT UE supporting RRC connection re-establishment for the Control Plane CloT EPS optimisation,
when AS security has not been activated:

- tore-establish SRB1bis and to continue data transfer for this RB.
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5.3.7.2 Initiation

The UE shall only initiate the procedure either when AS security has been activated or for aNB-10T UE supporting
RRC connection re-establishment for the Control Plane CloT EPS optimisation. The UE initiates the procedure when
one of the following conditions is met;

1> upon detecting radio link failure, in accordance with 5.3.11; or

1> upon handover failure, in accordance with 5.3.5.6; or

1> upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1> except for UP-EDT, upon integrity check failure indication from lower layers concerning SRB1 or SRB2; or
1> upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5; or

1> upon an RRC connection reconfiguration failure, in accordance with TS38.331 [82], clause 5.3.5.5.

NOTE: For UP-EDT, integrity check failure indication from lower layersis handled in accordance with subclause
5.3.3.16.

Upon initiation of the procedure, the UE shall:
1> stop timer T310, if running;
1> stop timer T312, if running;
1> stop timer T313, if running;
1> stop timer T307, if running;
1> start timer T311,;
1> stop timer T370, if running;
1> release uplinkDataCompression, if configured,;
1> suspend all RBs, including RBs configured with NR PDCP, except SRBO;
1> reset MAC,
1> release the MCG SCell(s), if configured, in accordance with 5.3.10.33;
1> apply the default physical channel configuration as specified in 9.2.4;
1> except for NB-10T, for the MCG, apply the default semi-persistent scheduling configuration as specified in 9.2.3;
1> for NB-loT, release schedulingRequestConfig, if configured;
1> for the MCG, apply the default MAC main configuration as specified in 9.2.2;
1> release power PreflndicationConfig, if configured and stop timer T340, if running;
1> release reportProximityConfig, if configured and clear any associated proximity status reporting timer;
1> release obtainLocationConfig, if configured;
1> release idc-Config, if configured;
1> release sps-Assi stancel nfoReport, if configured;
1> release measSubframePatternPCell, if configured;

1> release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-
ToAddModListSCG);

1> if EN-DC isconfigured:
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2> perform EN-DC release, as specified in TS 38.331[82], clause 5.3.5.10;

2> release p-MaxEUTRA, if configured;

2> release p-MaxUE-FRY, if configured;

2> release tdm-PatternConfig, if configured;
1> release naics-Info for the PCell, if configured,;
1> if connected as an RN and configured with an RN subframe configuration:

2> release the RN subframe configuration;
1> release the LWA configuration, if configured, as described in 5.6.14.3;
1> release the LWIP configuration, if configured, as described in 5.6.17.3;
1> release delayBudgetReportingConfig, if configured and stop timer T342, if running;
1> perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];
1> release bw-PreferencelndicationTimer, if configured and stop timer T341, if running;
1> release overheatingAssistanceConfig, if configured and stop timer T345, if running;

1> release ailc-BitConfig, if configured;

5.3.7.3 Actions following cell selection while T311 is running
Upon selecting a suitable E-UTRA cell, the UE shall:
1> if the UE is connected to 5GC and the selected cell is only connected to EPC; or
1> if the UE is connected to EPC and the selected cell is only connected to 5GC:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;

1> else
2> stop timer T311;
2> gtart timer T301;
2> apply the timeAlignmentTimer Common included in Systeml nformationBlockType2;

2> if the UE isaNB-loT UE supporting RRC connection re-establishment for the Control Plane CloT EPS
optimisation and AS security has not been activated; and

2> if cp-reestablishment is not included in Systeml nformationBlockType2-NB:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection falure’;

2> else
3> initiate transmission of the RRCConnectionReestablishmentReguest message in accordance with 5.3.7.4;
NOTE: Thisprocedure appliesaso if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:

1> if the selected cell isaUTRA cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO,
include selectedUTRA-Cédllld in the VarRLF-Report and set it to the physical cell identity and carrier frequency
of the selected UTRA cell;
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1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;

5.3.74 Actions related to transmission of RRCConnectionReestablishmentRequest
message

Except for NB-10oT, if the procedure was initiated due to radio link failure or handover failure, the UE shall:
1> set the reestablishmentCellld in the VarRLF-Report to the global cell identity of the selected cell;
The UE shall set the contents of RRCConnectionReestablishmentRequest message as follows:
1> except for aNB-loT UE for which AS security has not been activated, set the ue-ldentity as follows:

2> set the c-RNTI to the C-RNTI used in the source PCell (handover and mobility from E-UTRA 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 (handover and mobility from E-UTRA
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-I calculated:

3> over the ASN.1 encoded as per section 8 (i.e., amultiple of 8 bits) Var ShortMAC-Input (or
VarShortMAC-Input-NB in NB-10T);

3> with the Krreint key and integrity protection algorithm that was used in the source PCell (handover and
mobility from E-UTRA 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> for aNB-l1oT UE for which AS security has not been activated, set the ue-ldentity as follows:

2> request upper layers for calculated ul-NAS-MAC and ul-NAS-Count using the cellldentity indicated in
SystemlInfor mationBlockTypel-NB of the current cell;

2> set the s TMS to the SSTM S| provided by upper layers;

2> set the ul-NAS-MAC to the ul-NAS-MAC value provided by upper layers;

2> set the ul-NAS-Count to the ul-NAS-Count value provided by upper layers,
1> set the reestablishmentCause as follows:

2> if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.5 (the UE is
unable to comply with the reconfiguration):

3> set the reestablishmentCause to the val ue reconfigurationFailure;

2> elseif the re-establishment procedure was initiated due to handover failure as specified in 5.3.5.6 (intraLTE
handover failure) or 5.4.3.5 (inter-RAT mobility from EUTRA failure):

3> set the reestablishmentCause to the value handoverFailure;
2> else
3> set the reestablishmentCause to the value otherFailure;
1> if theUEisaNB-loT UE:

2> if the UE supports DL channel quality reporting and cqi-Reporting is present in
SysteminformationBlockType2-NB:

3> set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the
serving cell as specified in TS 36.133 [16];
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NOTE: Thedownlink channel quality measurements may use measurement period T1 or T2, asdefined in TS
36.133[16]. In case period T2 is used the RRC-MAC interactions are |eft to UE implementation.
2> set earlyContentionResolution to TRUE;

The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.

5.3.7.5 Reception of the RRCConnectionReestablishment by the UE
NOTE 1: Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:
1> stop timer T301;
1> consider the current cell to be the PCell;
1> except for aNB-1oT UE for which AS security has not been activated:
2> if SRB1 was configured with NR PDCP and the UE is connected to EPC:

3> for SRB1, release the NR PDCP entity and establish an E-UTRA PDCP entity with the current (MCG)
security configuration;

NOTE 1la The UE applies the LTE ciphering and integrity protection algorithms that are equivalent to the
previously configured NR security algorithms.

2> else
3> for SRB1, re-establish the PDCP entity;
2> re-establish RLC for SRB1;

2> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

2> resume SRB1,;

NOTE 2: E-UTRAN should not transmit any message on SRB1 prior to receiving the
RRCConnectionReestablishmentComplete message.

2> if UE is connected to EPC, update the Keng key based on the Kaswe key to which the current Kens is
associated, using the nextHopChainingCount value indicated in the RRCConnectionReestablishment
message, as specified in TS 33.401 [32];

2> elseif UE is connected to 5GC, update the Keng key based on the Kame key to which the current Keng is
associated, using the nextHopChainingCount value indicated in the RRCConnectionReestablishment
message, as specified in TS 33.501 [86];

2> store the nextHopChainingCount value;

2> derive the Krreint key associated with the previously configured integrity algorithm, as specified in TS
33.401[32];

2> derive the Krreenc key and the Kypenc key associated with the previously configured ciphering algorithm, as
specified in TS 33.401 [32];

2> if connected as an RN:

3> derive the Kypine key associated with the previously configured integrity algorithm, as specified in TS
33.401 [32];

2> configure lower layers to activate integrity protection using the previously configured algorithm and the
Krreint 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;

2> if connected as an RN:
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3> configure lower layers to apply integrity protection using the previously configured agorithm and the
Kurint key, for subsequently resumed or subsequently established DRBs that are configured to apply
integrity protection, if any;

2> configure lower layersto apply ciphering using the previously configured algorithm, the Krrcenc key and the
Kurenc 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;

2> if the UE isnot aNB-loT UE:
3> if the UE is connected to EPC:
4> et the content of RRCConnectionReestablishmentCompl ete message as follows:

5> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if
the RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:

6> include the rlf-InfoAvailable;

5> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded
in plmn-ldentityList stored in VarLogMeasReport and if T330 is not running:

6> include logM easAvailableMBSFN;

5> elseif the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:

6> include the logMeasAvailable;

5> if the UE has Bluetooth logged measurements available and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

6> include the logM easAvailableBT;

5> if the UE has WLAN logged measurements available and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

6> include the logM easAvailableWLAN;

5> if the UE has connection establishment failure information available in Var ConnEstFailReport and
if the RPLMN is equal to plmn-Identity stored in Var ConnEstFail Report:

6> include the connEstFailInfoAvailable;
5> if the UE has flight path information available:
6> include flightPathinfoAvailable;
3> perform the measurement related actions as specified in 5.5.6.1;
3> perform the measurement identity autonomous removal as specified in 5.5.2.23a;
2> else

3> if the UE supports serving cell idle mode measurements reporting and servingCellMeaslInfo is present in
Systeml nfor mationBlockType2-NB:

4> set the measResultServCell to include the measurements of the serving cell;

NOTE2a: The UE includesthe latest results of the serving cell measurements as used for cell selection/
reselection evaluation, which are performed in accordance with the performance requirements as
specified in TS 36.133 [16].

2> submit the RRCConnectionReestablishmentComplete message to lower layers for transmission;

2> if SysteminformationBlockTypel5 is broadcast by the PCell:
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2>

2>

2>

3> if the UE has transmitted an MBMS nter estlndication message during the last 1 second preceding
detection of radio link failure:

4> ensure having avalid version of SystemlnformationBlockTypel5 for the PCell;

4> determine the set of MBM S frequencies of interest in accordance with 5.8.5.3;

4> determine the set of MBM S services of interest in accordance with 5.8.5.3a;

4> initiate transmission of the MBMSInterestlndication message in accordance with 5.8.5.4;

if SystemlnformationBlockTypel8 is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation
message indicating a change of sidelink communication related parameters relevant in PCell (i.e. change of
commRxI nterestedFreq or commTxResourceReq, commTxResourceReqUC if Systeml nformationBlockTypel8
includes commTxResour ceUC-RegAllowed or commTxResour cel nfoReqRelay if PCell broadcasts
Systemlnfor mationBlockTypel9 including discConfigRelay) during the last 1 second preceding detection of
radio link failure; or

if SystemlnformationBlockTypel9 is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation
message indicating a change of sidelink discovery related parameters relevant in PCell (i.e. change of
discRxInterest or discTxResourceReq, discTxResourceRegPSif Systeml nformationBlockTypel9 includes
discConfigPS or discRxGapReq or discTxGapReq if the UE is configured with
gapRequestsAllowedDedicated set to true or if the UE is not configured with gapRequestsAllowedDedicated
and Systeml nformationBlockTypel9 includes gapRequestsAllowedCommon) during the last 1 second
preceding detection of radio link failure; or

if SystemlnformationBlockType2l including sl-V2X-ConfigCommon is broadcast by the PCell; and the UE
transmitted a SidelinkUEI nformation message indicating a change of V2X sidelink communication related
parameters relevant in PCell (i.e. change of v2x-CommRxInterestedFreqList or v2x-CommTxResourceReq)
during the last 1 second preceding detection of radio link failure:

3> initiate transmission of the SdelinkUEInformation message in accordance with 5.10.2.3;

1> for aNB-loT UE for which AS security has not been activated:

2>
2>

2>

2>
2>

2>

2>

validate dI-NAS-MAC, as specified in TS 33.401 [32];
if dl-NAS-MAC check fails:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure', upon which the procedure ends,

except for a UE that only supports the Control Plane CloT EPS optimisation:
3> re-establish PDCP for SRB1,;

3> re-establish RLC for SRB1,

re-establish RLC for SRB1bis;

perform the radio resource configuration procedure in accordance with the received
radioResour ceConfigDedicated and as specified in 5.3.10;

except for a UE that only supports the Control Plane CloT EPS optimisation:
3> resume SRB1;

resume SRB1bis;

NOTE 3: E-UTRAN should not transmit any message on SRB1bis prior to receiving the

RRCConnectionReestablishmentComplete message.

2> if the UE supports serving cell idle mode measurements reporting and servingCellMeasinfo is present in

Systeml nfor mationBlockType2-NB:

3> set the measResultServCell to include the measurements of the serving cell;

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 128 ETSI TS 136 331 V15.4.0 (2019-04)

NOTE 4: The UE includes the |atest results of the serving cell measurements as used for cell selection/ reselection
evaluation, which are performed in accordance with the performance requirements as specified in TS
36.133[16].

2> submit the RRCConnectionReestablishmentComplete 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 leaving RRC_CONNECTED as specified in 5.3.12, 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 36.304
[4]:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure;

5.3.7.8 Reception of RRCConnectionReestablishmentReject by the UE
Upon receiving the RRCConnecti onReestablishmentReject message, the UE shall:

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure;

5.3.8 RRC connection release
5.38.1 General

UE EUTRAN

RRCConnectionRelease

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 for both suspended RRC connection or RRC_INACTIVE, which includes the
suspension of the established radio bearers.

- to complete the UP-EDT procedure, which includes the release or suspension of the established radio bearers.
5.3.8.2 Initiation

E-UTRAN initiates the RRC connection release procedure to a UE in RRC_CONNECTED or in RRC_INACTIVE or
to complete UP-EDT.

5.3.8.3 Reception of the RRCConnectionRelease by the UE
The UE shall:
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1> except for NB-IoT, BL UEs or UEsin CE, delay the following actions defined in this sub-clause 60 ms from the
moment the RRCConnectionRel ease message was received or optionally when lower layers indicate that the
receipt of the RRCConnectionRel ease message has been successfully acknowledged, whichever is earlier;

1> for BL UEsor UEsin CE, delay the following actions defined in this sub-clause 1.25 seconds from the moment
the RRCConnectionRel ease message was received or optionally when lower layersindicate that the receipt of the
RRCConnectionRel ease message has been successfully acknowledged, whichever is earlier;

1> for NB-loT, delay the following actions defined in this sub-clause 10 seconds from the moment the
RRCConnectionRel ease message was received or optionally when lower layers indicate that the receipt of the
RRCConnectionRel ease message has been successfully acknowledged, whichever is earlier.

NOTE: For BL UEs, UEsin CE and NB-10T, when STATUS reporting, as defined in TS 36.322 [ 7], has not been
triggered and the UE has sent positive HARQ feedback (ACK), as defined in TS 36.321 [6], the lower
layers can be considered to have indicated that the receipt of the RRCConnectionRel ease message has
been successfully acknowledged.

1> stop T380, if running;
1> if the RRCConnectionRelease message is received in response to an RRCConnectionResumeRequest for EDT:
2> indicate to upper layers that the suspended RRC connection has been resumed;
2> discard the stored UE AS context and resumel dentity;
2> stop timer T300;
2> stop timer T302, if running;
2> stop timer T303, if running;
2> stop timer T305, if running;
2> stop timer T306, if running;
2> stop timer T308, if running;
2> perform the actions as specified in 5.3.3.7;
2> stop timer T320, if running;
2> stop timer T322, if running;
1> if the security is not activated and if UE is connected to 5GC:

2> perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12 with the
release cause ‘other’ upon which the procedure ends;

1> if the RRCConnectionRelease message includes redirectedCarrierInfo indicating redirection to geran; or
1> if the RRCConnectionRel ease message includes idleModeMobilityControlInfo including fregPriorityLi StGERAN:
2> if AS security has not been activated; and
2> if upper layersindicate that redirect to GERAN without AS security is not allowed:
3> ignore the content of the RRCConnectionRelease;

3> perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12, with
release cause 'other’, upon which the procedure ends;

1> if AS security has not been activated:
2> ignore the content of redirectedCarrierinfo, if included and indicating redirection to nr;
2> ignore the content of idleModeMobilityControllnfo, if included and including freqPriorityListNR;

2> if the UE ignores the content of redirectedCarrierInfo or of idleModeMobilityControlInfo;
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3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’,
upon which the procedure ends;

1> if the RRCConnectionRel ease message includes redirectedCarrierInfo indicating redirection to eutra and if UE
is connected to 5GC:

2> if cn-Typeisincluded:
3> after the cell selection, indicate the available CN Type(s) and the received cn-Type to upper layers,

NOTE 1: Handling the caseif the E-UTRA cell selected after the redirection does not support the core network type
specified by the cn-Type, is up to UE implementation.

1> if the RRCConnectionRelease message includes the idleModeMobilityControl I nfo:
2> store the cell reselection priority information provided by the idleModeMobilityControl I nfo;
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 the RRCConnectionRel ease message includes the measl dleConfig:
2> clear VarMeasldleConfig and VarMeasl dleReport;
2> gtore the received measldieDuration in VarMeasl dleConfig;
2> start T331 with the value of measldieDuration;
2> if the measldleConfig contains measldleCarrier LiSsSEUTRA:
3> store the received measldieCarrierLissEUTRA in VarMeasl dleConfig;
2> else
3> store the measldieCarrierLissEUTRA received in SIB5 in VarMeasl dleConfig;
2> start performing idle mode measurements as specified in 5.6.20;
1> for NB-loT, if the RRCConnectionRel ease message includes the redirectedCarrier|nfo:
2> if the redirectedCarrier OffsetDedicated isincluded in the redirectedCarriernfo:
3> store the dedicated offset for the frequency in redirectedCarrierinfo;
3> gtart timer T322, with the timer value set according to the value of T322 in redirectedCarrierinfo;
1> if the releaseCause received in the RRCConnectionRel ease message indicates loadBalancingTAURequired:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load
balancing TAU required’;

1> elseif the releaseCause received in the RRCConnectionRel ease message indicates cs-FallbackHighPriority:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback
High Priority’;

1> dse
2> if the waitTime is present:

3> dtart timer T302, with the timer value set according to the waitTime;
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3> inform the upper layer that access barring is applicable for all access categories except categories ‘0" and
e
2> if the extendedWaitTime is present; and
2> if the UE supports delay tolerant access or the UE isaNB-IoT UE:
3> forward the extendedWaitTime to upper layers,

2> if the extendedWaitTime-CPdata is present and the NB-1oT UE only supports the Control Plane CloT EPS
optimisation:

3> forward the extendedWaitTime-CPdata to upper layers,
2> if the releaseCause received in the RRCConnectionRel ease message indicates rrc-SQuspend:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
suspension’;

2> eseif rrc-InactiveConfig isincluded:
3> perform the actions upon entering RRC_INACTIVE as specified in 5.3.8.7;
2> else

3> perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12, with
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 idleModeMobilityControlInfo or
inherited from another RAT;

2> apply the cell reselection priority information broadcast in the system information;
5.3.85 T322 expiry
The UE shall:
1> if T322 expires.
2> discard the redirectedCarrier OffsetDedicated provided in RRCConnectionRelease message;
5.3.8.6 UE actions upon receiving the expiry of DatalnactivityTimer
Upon receiving the expiry of DatalnactivityTimer from lower layers whilein RRC_CONNECTED, the UE shall:

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;

5.3.8.7 UE actions upon entering RRC_INACTIVE
Upon entering RRC_INACTIVE, the UE shall:

1> reset MAC and release the default MAC configuration if any;

1> stop al timersthat are running except T320 and T325;

1> re-establish RLC entities for all SRBs and DRBs;

1> apply the received rrc-1nactiveConfig;

1> if the RRCConnectionRel ease message was received in response to an RRCConnectionResumeRequest:
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2> in the stored UE Inactive AS context:
3> replace the Keng and Krreine keys with the current Keng and Kgrreint Keys;

3> replace the C-RNTI with the temporary C-RNTI which the UE has used to receive the
RRCConnectionRelease message;

3> replace the cellldentity with the cellldentity of the PCell at the time the UE has received the
RRCConnectionRel ease message;

3> replace the previously stored physical cell identity with the physical cell identity of the PCell at the time
the UE has received the RRCConnectionRel ease message;

4> replace the rrc-1nactiveConfig with the current rrc-InactiveConfig;
1> else:

2> inthe UE Inactive AS Context, store the received rrc-InactiveConfig, all current parameters configured with
RRCConnectionReconfiguration or RRCConnectionResume, the current Kens and Kgrreint keys, the ROHC
state, the C-RNTI used in the source PCell, the cellldentity and the physical cell identity of the source PCell;

1> if the periodic-RNAU-timer isincluded:
2> start timer T380, with the timer value set to the periodic-RNAU-timer;
1> suspend all SRB(s) and DRB(s), except SRBO;
1> indicate PDCP suspend to lower layers of all DRBS;
1> indicate the suspension of the RRC connection to upper layers,
1> enter RRC_INACTIVE and perform procedures as specified in TS 36.304 [4], clause 5.2.7;
Upon selecting to an inter-RAT cell or switching to another CN type, the UE shall:

1> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other’;
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 aresult of
this procedure.

5.39.2 Initiation

The UE initiates the procedure when upper layers request the release of the RRC connection as specified in TS 24. 301
[35] for E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC. 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 36.304 [4];

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’;
5.3.10 Radio resource configuration

5.3.10.0 General
The UE shall:
1> if the received radioResourceConfigDedicated includes the srb-ToAddModList:

2> perform the SRB addition or reconfiguration as specified in 5.3.10.1;
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1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

if the received radioResourceConfigDedicated includes the drb-ToReleaseL.ist:

2> perform DRB release as specified in 5.3.10.2;

if the received radioResourceConfigDedicated includes the drb-ToAddModList:

2> perform DRB addition or reconfiguration as specified in 5.3.10.3;

if the received radioResour ceConfigDedicated includes the mac-MainConfig:

2> perform MAC main reconfiguration as specified in 5.3.10.4;

if the received radioResourceConfigDedicated includes sps-Config:

2> perform SPS reconfiguration according to 5.3.10.5;

if the received radioResourceConfigDedicated includes the physical ConfigDedicated:

2> reconfigure the physical channel configuration as specified in 5.3.10.6.

if the received radioResourceConfigDedicated includes the rlf-TimersAndConstants:

2> reconfigure the values of timers and constants as specified in 5.3.10.7;

if the received radioResour ceConfigDedicated includes the measSubframePatternPCell:

2> reconfigure the time domain measurement resource restriction for the serving cell as specified in 5.3.10.8;
if the received radioResour ceConfigDedicated includes the naics-Info:

2> perform NAICS neighbour cell information reconfiguration for the PCell as specified in 5.3.10.13;
if the received RadioResourceConfigDedicatedPSCell includes the naics-Info:

2> perform NAICS neighbour cell information reconfiguration for the PSCell as specified in 5.3.10.13;
if the received RadioResourceConfigDedicatedSCell-r 10 includes the naics-Info:

2> perform NAICS neighbour cell information reconfiguration for the SCell as specified in 5.3.10.13;
if the received radioResour ceConfigDedicated includes the srb-ToRel easelist:

2> perform SRB release as specified in 5.3.10.17;

if the received radioResour ceConfigDedicated includes the schedulingRequestConfig:

2> perform scheduling request reconfiguration for the SCell as specified in 5.3.10.18.

5.3.10.1 SRB addition/ modification
The UE shall:

1>

1>

if the UEisaNB-loT UE and SRB1 is not established; or

for each srb-ldentity value included in the srb-ToAddModList that is not part of the current UE configuration
(SRB establishment):

2> if the UE isnot aNB-loT UE that only supports the Control Plane CloT EPS optimisation:
3> apply the specified configuration defined in 9.1.2 for the corresponding SRB;

3> establish an (MCG) RLC entity in accordance with the received rlc-Config;

3> establish a(MCG) DCCH logical channel in accordance with the received logical ChannelConfig and with

the logical channel identity set in accordance with 9.1.2;
3> if the same srb-Identity isincluded in NR srb-ToAddModList:
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4> after processing nr-RadioBearerConfigl and nr-RadioBearerConfig2 if present in the
RRCConnectionReconfiguration message which triggered the execution of the SRB
addition/modification procedure, associate MCG RLC bearer with the NR PDCP entity associated
with the same value of srb-Identity in the current UE configuraton as specified in TS 38.331 [82];

3> dse
4> establish a PDCP entity and configure it with the current (M CG) security configuration, if applicable;
2> if the UEisaNB-loT UE:
3> apply the specified configuration defined in 9.1.2 for SRB1bis;
3> establish an (MCG) RLC entity in accordance with the received rlc-Config;

3> establish a(MCG) DCCH logical channel in accordance with the received logical ChannelConfig and with
the logical channel identity set in accordance with 9.1.2.1g;

1> if the UEisaNB-loT UE and SRB1 is established; or

1> for each srb-ldentity value included in the srb-ToAddModList that is part of the current UE configuration (SRB
reconfiguration):

2> if pdcp-verChangeisincluded (i.e, NR PDCP to E-UTRA PDCP change):
3> establish an (E-UTRA) PDCP entity and configure it with the current (MCG) security configuration;

NOTE: The UE appliesthe LTE ciphering and integrity protection algorithms that are equivalent to the
previously configured NR security agorithms.

3> associate the RLC bearer of this SRB with the established PDCP entity;
3> release the NR PDCP ertity of this SRB;
2> reconfigure the RLC entity in accordance with the received rlc-Config;

2> reconfigure the DCCH logical channel in accordance with the received logical Channel Config;

5.3.10.2 DRB release
The UE shall:

1> for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration (DRB
release); or

1> for each drb-identity value that isto be released as the result of full configuration option according to 5.3.5.8:
2> if release of this DRB isresult of full configuration option according to 5.3.5.8:
3> release the E-UTRA or NR PDCP entity;
2> elseif this DRB is configured with pdcp-config:
3> release the E-UTRA PDCP entity;
2> else (release the RLC bearer configuration of MCG):
3> re-establish the RLC entity as specified in 36.322 for this DRB;
2> release the RLC entity or entities;
2> release the DTCH logical channel;
2> if the UE is connected to EPC:

3> if the DRB was configured with pdcp-config and new DRB is not added with same eps-Bearerldentity in
drb-ToAddModList nor nr-radioBearer Configl nor in nr-radioBearer Config2:
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4> f the procedure was triggered due to handover:

5> indicate the release of the DRB and the eps-Bearer|dentity of the released DRB to upper layers
after successful handover;

4> else:

5> indicate the release of the DRB and the eps-Bearer|dentity of the released DRB to upper layers
immediately.

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

NOTE 2: The association of eps-Bearerldentity to an NR PDCP configuration as defined in TS 38.331 [82] can be
included in the same message that releases an DRB associated to the same eps-Bearer|dentity.

5.3.10.3 DRB addition/ modification
The UE shall:

1> for each drb-Identity 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> if the concerned entry of drb-ToAddModList includes the drb-TypelL WA set to TRUE (i.e. add LWA DRB):
3> perform the LWA specific DRB addition or reconfiguration as specified in 5.3.10.3a2;

2> if the concerned entry of drb-ToAddModList includes the drb-TypeLWIP (i.e. add LWIP DRB):
3> perform LWIP specific DRB addition or reconfiguration as specified in 5.3.10.3a3;

2> elseif drb-ToAddModListSCG is not received or does not include the drb-ldentity value (i.e. add MCG DRB
or MCG RLC bearer for EN-DC):

3> if pdcp-Config is received, establish a PDCP entity and configure it with the current MCG security
configuration and in accordance with the received pdcp-Config;

3> if rlc-Config is received, establish an MCG RLC entity or entities in accordance with the received rlc-
Config;

3> if logical Channelldentity and logical Channel Config are received, establish an MCG DTCH logica
channel in accordance with the received logical Channell dentity and the received logical Channel Config;

3> if pdcp-Config is not received, after processing nr-RadioBearer Configl and nr-RadioBearer Config2 if
present in the RRCConnectionReconfiguration message which triggered the execution of the DRB
addition/modification procedure, associate MCG RL C bearer with the NR PDCP entity associated with
the same value of drb-ldentity in the current UE configuration as specified in TS 38.331 [82];

2> if aDRB was configured with the same eps-Bearerldentity (full Config or change to E-UTRA PDCP):
3> associate the established DRB with corresponding included eps-Bearer|dentity;
2> elseif the entry of drb-ToAddModList includes pdcp-config (establishment of bearer with E-UTRA PDCP):

3> 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 (DRB
reconfiguration):

2> if the DRB indicated by drb-ldentity isan LWA DRB (i.e. LWA to LTE only or reconfigure LWA DRB):
3> perform the LWA specific DRB reconfiguration as specified in 5.3.10.3a2;

2> elseif the concerned entry of drb-ToAddModList includes the drb-TypelL WA set to TRUE (i.e. LTE only to
LWA DRB):
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3> perform the LWA specific DRB reconfiguration as specified in 5.3.10.3a2;

2> if the concerned entry of drb-ToAddModList includes the drb-TypeLWIP (i.e. add or reconfigure LWIP
DRB):

3> perform LWIP specific DRB addition or reconfiguration as specified in 5.3.10.3a3;
2> if drb-ToAddModListSCG is not received or does not include the drb-Identity value:

3> if the DRB indicated by drb-ldentity isan MCG DRB or configured with MCG RLC bearer in EN-DC
(reconfigure MCG RLC bearer for EN-DC or reconfigure MCG DRB):

4> if the pdcp-Config isincluded:
5> reconfigure the PDCP entity in accordance with the received pdcp-Config;
4> if the rlc-Config isincluded:
5> if reestablishRLC isreceived, re-establish the RLC entity of this DRB;
5> reconfigure the RLC entity or entitiesin accordance with the received rlc-Config;
4> if the logical Channel Config is included:
5> reconfigure the DTCH logical channel in accordance with the received logical Channel Config;

NOTE: Remova and addition of the same drb-Identity in a single radioResourceConfigDedicated is not
supported. In case drb-Identity is removed and added due to handover or re-establishment with the full
configuration option, the eNB can use the same value of drb-Identity.

5.3.10.3al DC specific DRB addition or reconfiguration
For the drb-Identity value for which this procedure isinitiated, the UE shall:

1> if drb-ToAddModListSCG is received and includes the drb-Identity value; and drb-ldentity value is not part of
the current UE configuration (i.e. DC specific DRB establishment):

2> if drb-ToAddModList is received and includes the drb-Identity value (i.e. add split DRB):

3> establish a PDCP entity and configure it with the current MCG security configuration and in accordance
with the pdcp-Config included in drb-ToAddModList;

3> establish an MCG RLC entity and an MCG DTCH logica channel in accordance with the rlc-Config,
logical Channel Identity and |ogical Channel Config included in drb-ToAddModList;

3> establish an SCG RLC entity and an SCG DTCH logica channel in accordance with the rlc-ConfigSCG,
logical Channel ldentitySCG and logical Channel ConfigSCG included in drb-ToAddModListSCG;

2> else(i.e. add SCG DRB):

3> establish a PDCP entity and configure it with the current SCG security configuration and in accordance
with the pdcp-Config included in drb-ToAddModListSCG;

3> establish an SCG RLC entity or entities and an SCG DTCH logical channel in accordance with therlc-
ConfigSCG, logical ChannelldentitySCG and logical Channel ConfigSCG included in drb-
ToAddModListSCG;

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

1> else (i.e. DC specific DRB modification; drb-ToAddModList and/ or drb-ToAddModListSCG received):
2> if the DRB indicated by drb-ldentity isa split DRB:

3> if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange
isincluded and set to toMCG (i.e. split to MCG):
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4> release the SCG RLC entity and the SCG DTCH logical channel;
4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-
Config and logical Channel Config, if included in drb-ToAddModList;

3> else(i.e. reconfigure split):
4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with therlc-
Config and logical Channel Config, if included in drb-ToAddModList;

4> reconfigure the SCG RLC entity and/ or the SCG DTCH logical channel in accordance with therlc-
ConfigSCG and logical Channel ConfigSCG, if included in drb-ToAddModListSCG;

2> if the DRB indicated by drb-ldentity is an SCG DRB:

3> if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange
isincluded and set to toMCG (i.e. SCG to MCG):

4> reconfigure the PDCP entity with the current MCG security configuration and in accordance with the
pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the SCG RLC entity or entities and the SCG DTCH logical channel to bean MCG RLC
entity or entitiesand an MCG DTCH logica channel;

4> reconfigure the MCG RLC entity or entities and/ or the MCG DTCH logica channel in accordance
with the rlc-Config, logical Channel I dentity and logical Channel Config, if included in drb-
ToAddModList;

3> else(i.e. drb-ToAddModListSCG is received and includes the drb-ldentity valuei.e. reconfigure SCG):

4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-
ToAddModListSCG;

4> reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logical channel in accordance with
the rlc-ConfigSCG and logical Channel ConfigSCG, if included in drb-ToAddModListSCG;

2> if the DRB indicated by drb-ldentity isan MCG DRB:

3> if drb-ToAddModListSCG is received and includes the drb-1dentity value, while for this entry drb-Typeis
included and set to split (i.e. MCG to split):

4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with therlc-
Config and logical Channel Config, if included in drb-ToAddModList;

4> establish an SCG RLC entity and an SCG DTCH logical channel in accordance with therlc-
ConfigSCG, logical ChannelldentitySCG and logical Channel ConfigSCG, included in drb-
ToAddModListSCG;

3> else(i.e. drb-Typeisincluded and set to scg i.e. MCG to SCG):

4> reconfigure the PDCP entity with the current SCG security configuration and in accordance with the
pdcp-Config, if included in drb-ToAddModListSCG;

4> reconfigure the MCG RLC entity or entities and the MCG DTCH logical channel to be an SCG RLC
entity or entities and an SCG DTCH logical channel;

4> reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logical channel in accordance with
the rlc-ConfigSCG, logical Channel ldentitySCG and |ogical Channel ConfigSCG, if included in drb-
ToAddModListSCG;
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5.3.10.3a2 LWA specific DRB addition or reconfiguration
For the drb-Identity value for which this procedure isinitiated, the UE shall:
1> if the drb-ldentity valueis not part of the current UE configuration (i.e. add LWA DRB):

2> establish a PDCP entity and configure it with the current security configuration and in accordance with the
pdcp-Config included in drb-ToAddModList;

2> establish an RLC entity and an DTCH logica channel in accordance with the rlc-Config,
logical Channel Identity and |ogical Channel Config included in drb-ToAddModList;

2> enable data handling for this DRB at the LWAAP entity;
2> if Iwa-WLAN-AC is configured:
3> apply the received Iwa-WLAN-AC when performing transmissions of packets for this DRB over WLAN,;
2> indicate the establishment of the DRB and the eps-Bearer|dentity of the established DRB to upper layers;
1> elseif the DRB indicated by drb-Identity is not an LWA DRB (i.e. LTE only to LWA DRB):
2> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

2> reconfigure the RLC entity and/ or the DTCH logical channel in accordance with the rlc-Config and
logical Channel Config, if included in drb-ToAddModList;

2> enable data handling for this DRB at the LWAAP entity;
2> if lwa-WLAN-AC is configured:
3> apply the received Iwa-WLAN-AC when performing transmissions of packets for this DRB over WLAN;

1> elseif the concerned entry of drb-ToAddModList includes the drb-TypeL WA set to FALSE (i.e. LWA tOLTE
only DRB):

2> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

2> reconfigure the RLC entity and/ or the DTCH logical channel in accordance with the rlc-Config and
logical Channel Config, if included in drb-ToAddModList;

2> perform PDCP data recovery as specified in TS 36.323 [8] if bearer is configured with RLC AM;
2> disable data handling for this DRB at the LWAAP entity;

1> else(i.e. reconfigure LWA DRB):
2> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

2> reconfigure the RLC entity and/ or the DTCH logica channel in accordance with the rlc-Config and
logical Channel Config, if included in drb-ToAddModList;

2> if lIwa-WLAN-AC is configured:
3>apply the received Iwa-WLAN-AC when performing transmissions of packets for this DRB over WLAN;
5.3.10.3a3 LWIP specific DRB addition or reconfiguration
For the drb-ldentity value for which this procedure isinitiated, the UE shall:
1> if the drb-TypeLWIP is set to lwip:

2> indicate to higher layersto use LWIP resources in both UL and DL for the DRB associated with the drb-
| dentity;

2> if Iwip-DL-Aggregation is set to TRUE:
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3> indicate to higher layers to apply decoding of LWIPEP header with GRE sequence number for both LTE
and WLAN DL reception for the DRB associated with the drb-Identity;
2> if Iwip-DL-Aggregation is set to FALSE:

3> indicate to higher layers to stop decoding of LWIPEP header with GRE sequence number for both LTE
and WLAN DL reception for the DRB associated with the drb-Identity;

2> if Iwip-UL-Aggregation is set to TRUE:

3> indicate to higher layersto insert LWIPEP header with GRE sequence number for both LTE and WLAN
UL transmissions for the DRB associated with the drb-ldentity;

2> if Iwip-UL-Aggregation is set to FALSE:

3> indicate to higher layers to stop inserting LWIPEP header with GRE sequence number for both LTE and
WLAN UL transmissions for the DRB associated with the drb-1dentity;

1> if the drb-TypeLWIP is set to lwip-DL-only:
2> indicate to higher layersto use LWIP resourcesin the DL only for the DRB associated with the drb-Identity;
2> if Iwip-DL-Aggregation is set to TRUE:

3> indicate to higher layers to apply decoding of LWIPEP header with GRE sequence number for both LTE
and WLAN DL reception for the DRB associated with the drb-Identity;

1> if the drb-TypeLWIP is set to lwip-UL-only:
2> indicate to higher layersto use LWIP resourcesin the UL only for the DRB associated with the drb-Identity;
2> if lwip-UL-Aggregation is set to TRUE:

3> indicate to higher layersto insert LWIPEP header with GRE sequence number for both LTE and WLAN
UL transmissions for the DRB associated with the drb-Identity;

1> if the drb-TypeLWIP is set to eutran:
2> indicate to higher layersto stop using LWIP resources for the DRB associated with the drb-1dentity;
5.3.10.3a  SCell release
The UE shall:
1> if thereleaseistriggered by reception of the sCellToReleaseL.ist or the sCell ToRel easelistSCG:
2> for each sCelllndex value included either in the sCell ToReleaselList or in the sCell ToReleaseListSCG:
3> if the current UE configuration includes an SCell with value sCelllndex:
4> release the SCell;
1> if therelease istriggered by RRC connection re-establishment:
2> release all SCellsthat are part of the current UE configuration;
5.3.10.3b  SCell addition/ modification
The UE shall:

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

2> add the SCell, corresponding to the cellldentification, in accordance with the
radioResourceConfigCommonSCell and radioResourceConfigDedicatedSCell, both included either in the
sCellToAddModList or in the sCell ToAddModListSCG;

2> if sCellSateis configured for the SCell and indicates activated:
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3> configure lower layersto consider the SCell to be in activated state;
2> eseif sCellSate is configured for the SCell and indicates dormant:

3> configure lower layers to consider the SCell to be in dormant state;
2> ese

3> configure lower layers to consider the SCell to be in deactivated state;
2> for each measld included in the measl dList 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 sCelllndex value included either in the sCell ToAddModList or in the sCell ToAddModListSCG that is
part of the current UE configuration (SCell modification):

2> modify the SCell configuration in accordance with the radioResour ceConfigDedicatedSCell, included either
in the sCellToAddModList or in the sCellI ToAddModListSCG;

5.3.10.3c PSCell addition or modification
The UE shall:
1> if the PSCell is not part of the current UE configuration (i.e. PSCell addition):

2> add the PSCell, corresponding to the cellldentification, in accordance with the received
radioResourceConfigCommonPSCell and radioResourceConfigDedicatedPSCell;

2> configure lower layers to consider the PSCell to be in activated stete;
1> if the PSCell is part of the current UE configuration (i.e. PSCell modification):

2> modify the PSCell configuration in accordance with the received radioResour ceConfigDedicatedPSCell;

5.3.10.4 MAC main reconfiguration
Except for NB-10T, the UE shall:
1> if the procedure is triggered to perform SCG MAC main reconfiguration:
2> if SCG MAC is not part of the current UE configuration (i.e. SCG establishment):
3> create an SCG MAC entity;

2> reconfigure the SCG MAC main configuration as specified in the following i.e. assuming it concerns the
SCG MAC whenever MAC main configuration is referenced and that it is based on the received mac-
MainConfigSCG instead of mac-MainConfig:

1> reconfigure the MAC main configuration in accordance with the received mac-MainConfig other than stag-
ToReleaselist and stag-ToAddModList;

1> if the received mac-MainConfig includes the stag-ToReleaselList:
2> for each STAG-Id value included in the stag-ToReleaseL.ist that is part of the current UE configuration:
3> release the STAG indicated by STAG-Id;
1> if the received mac-MainConfig includes the stag-ToAddModList:

2> for each stag-1d value included in stag-ToAddModList that is not part of the current UE configuration (STAG
addition):
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3> add the STAG, corresponding to the stag-1d, in accordance with the received timeAlignmentTimer STAG;

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

3> reconfigure the STAG, corresponding to the stag-1d, in accordance with the received
timeAlignmentTimer STAG;

For NB-10T, the UE shall:

1> reconfigure the MAC main configuration in accordance with the received mac-MainConfig;

5.3.10.5 Semi-persistent scheduling reconfiguration
The UE shall:

1> reconfigure the semi-persistent scheduling in accordance with the received sps-Config;

5.3.10.6 Physical channel reconfiguration
Except for NB-10T, the UE shall:

1> if the antennalnfo-r10 isincluded in the received physical ConfigDedicated and the previous version of thisfield
that was received by the UE was antennal nfo (without suffix i.e. the version defined in REL-8):

2> apply the default antenna configuration as specified in 9.2.4;

1> if the cqi-ReportConfig-r10 isincluded in the received physical ConfigDedicated and the previous version of this
field that was received by the UE was cqi-ReportConfig (without suffix i.e. the version defined in REL-8):

2> apply the default CQI reporting configuration as specified in 9.2.4;
NOTE: Application of the default configuration involves release of all extensionsintroduced in REL-9 and later.
1> reconfigure the physical channel configuration in accordance with the received physical ConfigDedicated,;
1> if the antennal nfo is included and set to explicitValue:

2> if the configured transmissionMode istml, tm2, tm5, tm6 or tm7; or

2> if the configured transmissionMode istm8 and pmi-RI-Report is not present; or

2> if the configured transmissionMode istm9 and pmi-RI-Report is not present; or

2> if the configured transmissionMode is tm9 and pmi-RI-Report is present and antennaPortsCount within csi-
RSisset to anl:

3> release ri-Configlndex in cqi-ReportPeriodic, if previoudy configured;
1> eseif the antennalnfo isincluded and set to defaultValue:
2> release ri-Configlndex in cqi-ReportPeriodic, if previoudy configured;

1> if the pusch-EnhancementsConfig isincluded in the received physical ConfigDedicated, for the associated
serving cell:

2> if PUSCH enhancement mode is previously released or not configured and pusch-EnhancementsConfig is set
to setup, or

2> if PUSCH enhancement mode is previously configured and pusch-EnhancementConfig is set to release:
3> instruct the associated MAC entity to perform partial reset;

1> if the procedure was not triggered due to handover and ce-Mode isincluded in the received
physical ConfigDedicated, for the associated serving cell:

2> if ce-Mode is not currently configured and ce-Mode is set to setup, or
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2> if ce-Modeis currently configured and ce-Mode s set to release:
3> ingtruct the associated MAC entity to perform partial reset;
For NB-1oT, the UE shall:
1> if the carrierConfigDedicated is not included in the received physical ConfigDedicated:
2> if the UE is configured with a carrier configuration previously received in carrier ConfigDedicated:
3> use the carrier configuration received in carrier ConfigDedicated;
2> else

3> usethe carrier configuration received in system information for the uplink and downlink carrier used
during the random access procedure;

1> else:
2> usethe carrier configuration received in carrier ConfigDedicated;

2> start to use the new carrier immediately after the last transport block carrying the RRC message has been
acknowledged by the MAC layer, and any subsequent RRC response message sent for the current RRC
procedure is therefore sent on the new carrier;

1> reconfigure the physical channel configuration in accordance with the received physical ConfigDedicated.
5.3.10.7 Radio Link Failure Timers and Constants reconfiguration
The UE shall:

1> if the received rlf-TimersAndConstants is set to release:

2> use values for timers T301, T310, T311 and constants N310, N311, asincluded in ue-Timer sAndConstants
received in Systeml nformationBlockType2 (or SystemlnformationBlockType2-NB in NB-10T);

1> else
2> reconfigure the value of timers and constants in accordance with received rif-TimersAndConstants;
1> if the received rIf-TimersAndConstantsSCG is set to release:
2> gtop timer T313, if running, and
2> release the value of timer t313 as well as constants n313 and n314;
1> dse
2> reconfigure the value of timers and constants in accordance with received rlf-Timer sAndConstantsSCG;
5.3.10.8 Time domain measurement resource restriction for serving cell
The UE shall:
1> if the received measSubframePatternPCell is set to release:
2> release the time domai n measurement resource restriction for the PCell, if previously configured
1> else:

2> apply the time domain measurement resource restriction for the PCell in accordance with the received
measSubframePatternPCell;

5.3.10.9 Other configuration
The UE shall:

1> if the received other Config includes the reportProximityConfig:
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2> if proximitylndicationEUTRA is set to enabled:

3> consider itself to be configured to provide proximity indications for E-UTRA frequencies in accordance
with 5.3.14;

2> else
3> consider itself not to be configured to provide proximity indications for E-UTRA freguencies;
2> if proximitylndicationUTRA is set to enabled:

3> consider itself to be configured to provide proximity indications for UTRA frequenciesin accordance
with 5.3.14;

2> ese
3> consider itself not to be configured to provide proximity indications for UTRA frequencies;
1> if the received other Config includes the obtainLocation:
2> attempt to have detailed location information available for any subsequent measurement report;

NOTE: The UE isrequested to attempt to have valid detailed location information available whenever sending a
measurement report for which it is configured to include available detailed location information. The UE
may not succeed e.g. because the user manually disabled the GPS hardware, due to no/poor satellite
coverage. Further details, e.g. regarding when to activate GNSS, are up to UE implementation.

1> if the received other Config includes the bt-NameListConfig:

2> if bt-NameListConfig is set to setup, attempt to have Bluetooth measurement results available for subsequent
measurement report;

1> if the received other Config includes the wian-NameListConfig:

2> if wlan-NameListConfig is set to setup, attempt to have WLAN measurement results avail able for subsequent
measurement report;

NOTE: TheUE isrequested to attempt to have valid Bluetooth measurements and WLAN measurements
whenever sending a measurement report for which it is configured to include these measurements. The
UE may not succeed e.g. because the user manually disabled the WLAN or Bluetooth hardware. Further
details, e.g. regarding when to activate WLAN or Bluetooth, are up to UE implementation.

1> if the received other Config includes the idc-Config:
2> if idc-Indication isincluded (i.e. set to setup):
3> consider itself to be configured to provide IDC indications in accordance with 5.6.9;
3> if idc-Indication-UL-CA isincluded (i.e. set to setup):

4> consider itself to be configured to indicate UL CA related information in IDC indicationsin
accordance with 5.6.9;

3> if idc-HarwareSharinglndication is included (i.e. set to setup):

4> consider itself to be configured to indicate IDC hardware sharing problem indicationsin IDC
indications in accordance with 5.6.9;

3> if idc-Indication-MRDC isincluded (i.e. set to setup):

4> consider itself to be configured to provide IDC indications for MR-DC in accordance with 5.6.9;

2>else
3> consider itself not to be configured to provide IDC indications;

2> if autonomousDenialParametersisincluded:
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3> consider itself to be allowed to deny any transmission in a particular UL subframe if during the number of
subframes indicated by autonomousDenial Validity, preceeding and including this particular subframe, it
autonomously denied fewer UL subframes than indicated by autonomousDenial Subframes;

2> ese
3> consider itself not to be allowed to deny any UL transmission;
1> if the received other Config includes the power PreflndicationConfig:
2> if powerPrefindicationConfig is set to setup:
3> consider itself to be configured to provide power preference indications in accordance with 5.6.10;
2> ese
3> consider itself not to be configured to provide power preference indications;
1> if the received other Config includes the sps-Assistancel nfoReport:
2> if sps-Assistancel nfoReport is set to TRUE:
3> consider itself to be configured to provide SPS assistance information in accordance with 5.6.10;
2> else
3> consider itself not to be configured to provide SPS assistance information;
1> if the received other Config includes the bw-Preferencel ndicationTimer:

2> consider itself to be configured to provide maximum PDSCH/PUSCH bandwidth preferenceindicationin
accordance with 5.6.10;

1> dse
2> consider itself not to be configured to provide maximum PDSCH/PUSCH bandwidth indication preference;
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 5.6.18;
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 5.6.10;
2> else

3> consider itself not to be configured to provide overheating assistance information and stop timer T345, if
running;

1> for BL UEsor UEsin CE, if the received other Config includes the rim-ReportConfig:
2> if rim-ReportConfig is set to setup:

3> consider itself to be configured to detect "early-out-of-sync" and "early-in-sync" RLM events as specified
in5.3.11;

3> if rimReportRep-MPDCCH is set to setup:

4> consider itself to be configured to report rimReportRep-MPDCCH in accordance with 5.6.10;
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2> else

3> consider itself not to be configured to detect "early-out-of-sync" and "early-in-sync" RLM events and stop
timer T343, timer T344, timer T314 and timer T315 if running;

1> if the received other Config includes the measConfigAppLayer:
2> if measConfigAppLayer is set to setup:
3> forward measConfigAppLayer Container to upper layers considering the serviceType;
3> consider itself to be configured to send application layer measurement report in accordance with 5.6.19;
2> ese
3> inform upper layersto clear the stored application layer measurement configuration;
3> discard received application layer measurement report information from upper layers,
3> consider itself not to be configured to send application layer measurement report.
1> if the received other Config includes the ailc-BitConfig:
2> if ailc-BitConfig is set to TRUE:

3> consider itself to be configured to provide assistance information bit for local cache as specifiedin TS
36.323 [8], clause 6.2.3;

2> ese
3> consider itself not to be configured to provide assistance information bit for local cache;
5.3.10.10  SCG reconfiguration
The UE shall:
1> if makeBeforeBreakSCG is configured:

2> stop timer T313, if running;

2> start timer T307 with the timer value set to t307, asincluded in the mobilityControl InfoSCG;

2> start synchronising to the DL of the target PSCell, if needed;

2> perform the remainder of this procedure including and following resetting MAC after the UE has stopped the
uplink transmission/downlink reception with the source SCG cell(s);

NOTE Oa: It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source
SCG cell(9) to initiate re-tuning for the connection to the target cell, as specified in TS 36.133 [16], if
makeBeforeBreakSCG is configured.

1> if the received scg-Configuration is set to release or includes the mobilityControl InfoSCG (i.e. SCG release/
change):

2> if mobilityControllnfo is not received (i.e. SCG release/ change without HO):
3> reset SCG MAC, if configured;
3> for each drb-ldentity value that is part of the current UE configuration:
4> if the DRB indicated by drb-ldentity is an SCG DRB:
5> re-establish the PDCP entity and the SCG RLC entity or entities;
4> if the DRB indicated by drb-ldentity is a split DRB:
5> perform PDCP data recovery and re-establish the SCG RLC entity;
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4> if the DRB indicated by drb-ldentity isan MCG DRB; and

4> drb-ToAddModListSCG is received and includes the drb-Identity value, while for this entry drb-Type
isincluded and set to scg (i.e. MCG to SCG):

5> re-establish the PDCP entity and the MCG RLC entity or entities;
3> configure lower layersto consider the SCG SCell(s), except for the PSCell, to be in deactivated state;
1> if the received scg-Configuration is set to release:

2> release the entire SCG configuration, except for the DRB configuration (i.e. as configured by drb-
ToAddModListSCG);

2> if the current UE configuration includes one or more split or SCG DRBs and the received
RRCConnectionReconfiguration message includes radioResour ceConfigDedicated including drb-
ToAddModList:

3> reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12;
2> stop timer T313, if running;
2> stop timer T307, if running;
1> dse
2> if the received scg-ConfigPartMCG includes the scg-Counter:

3> update the S-Keng key based on the Keng key and using the received scg-Counter value, as specified in TS
33.401[32];

3> derive the Kupenc key associated with the cipheringAlgorithmSCG included in mobilityControl InfoSCG
within the received scg-ConfigPartSCG, as specified in TS 33.401 [32];

3> configure lower layersto apply the ciphering algorithm and the Kypenc key;
2> if the received scg-ConfigPartSCG includes the radioResour ceConfigDedi catedSCG:
3> reconfigure the dedicated radio resource configuration for the SCG as specified in 5.3.10.11;

2> if the current UE configuration includes one or more split or SCG DRBs and the received
RRCConnectionReconfiguration message includes radioResour ceConfigDedicated including drb-
ToAddModList:

3> reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12;
2> if the received scg-ConfigPartSCG includes the sCell ToRel easeListSCG:
3> perform SCell release for the SCG as specified in 5.3.10.3a;
2> if the received scg-ConfigPartSCG includes the pSCell ToAddMod:
3> perform PSCell addition or modification as specified in 5.3.10.3c;
NOTE 0: Thisprocedureisalso used to release the PSCell e.g. PSCell change, Sl change for the PSCell.
2> if the received scg-ConfigPartSCG includes the sCell ToAddModListSCG:
3> perform SCell addition or modification as specified in 5.3.10.3b;
2> configure lower layers in accordance with mobilityControl InfoSCG, if received,;
2> if rach-SkipSCG is configured:

3> configure lower layersto apply the rach-SkipSCG for the target SCG, as specified in TS 36.213 [23] and
TS36.321[6];

2> if the received scg-ConfigPartSCG includes the mobilityControlInfoSCG (i.e. SCG change):
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3> resume al SCG DRBs and resume SCG transmission for split DRBs, if suspended,;
3> stop timer T313, if running;

3> dtart timer T307 with the timer value set to t307, asincluded in the mobilityControl InfoSCG, if
makeBeforeBreakSCG is not configured,;

3> start synchronising to the DL of the target PSCell;

3> initiate the random access procedure on the PSCell, as specified in TS 36.321 [6], if rach-SkipSCG is not
configured:

NOTE 1. The UE isnot required to determine the SFN of the target PSCell by acquiring system information from
that cell before performing RACH access in the target PSCell.

3> the procedure ends, except that the following actions are performed when MAC successfully completes
the random access procedure on the PSCell or when MAC indicates the successful reception of a PDCCH
transmission addressed to C-RNTI and if rach-skipSCG is configured:

4> stop timer T307;
4> release rach-SkipSCG;

4> apply the parts of the CQI reporting configuration, the scheduling request configuration and the
sounding RS configuration that do not require the UE to know the SFN of the target PSCell, if any;

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

NOTE 2: Whenever the UE shall setup or reconfigure a configuration in accordance with afield that is received it
applies the new configuration, except for the cases addressed by the above statements.

5.3.10.11  SCG dedicated resource configuration
The UE shall:
1> if the received radioResourceConfigDedicatedSCG includes the drb-ToAddModListSCG:

2> for each drb-Identity value included in the drb-ToAddModListSCG perform the DC specific DRB addition or
reconfiguration as specified in 5.3.10.3al

1> if the received radioResour ceConfigDedicatedSCG includes the mac-MainConfigSCG:
2> perform the SCG MAC main reconfiguration as specified in 5.3.10.4;
1> if the received radioResour ceConfigDedicatedSCG includes the rif-Timer sAndConstantsSCG:
2> reconfigure the values of timers and constants as specified in 5.3.10.7;
5.3.10.12  Reconfiguration SCG or split DRB by drb-ToAddModList
The UE shall:
1> for each split or SCG DRBsthat is part of the current configuration:
2> if the corresponding drb-Identity value isincluded in the received drb-ToAddModList; and

2> if the corresponding drb-Identity value is not included in the received drb-ToAddModListSCG (i.e.
reconfigure split, split to MCG or SCG to MCG):

3> perform the DC specific DRB addition or reconfiguration as specified in 5.3.10.3al;

5.3.10.13  Neighbour cell information reconfiguration
The UE shall:
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1> if the received naics-Info is set to release:

2> ingtruct lower layer to release al the NAICS neighbour cell information for the concerned cell, if previously
configured;

1> if the received naics-Info includes the neighCellsToRel easeList-r12:

2> for each physCellld-r12 value included in the neighCellsToReleaselList-r12 that is part of the current NAICS
neighbour cell information of the concerned cell:

3> instruct lower layer to release the NAICS neighbour cell information for the concerned cell;
1> if the received naics-Info includes the NeighCellsToAddModList-r12:

2> for each physCellld-r12 value included in the neighCellsToAddModList-r12 that is not part of the current
NAICS neighbour cell information of the concerned cell:

3> instruct lower layer to add the NAICS neighbour cell information for the concerned cell;

2> for each physCellld-r12 value included in the neighCellsToAddModList-r12 that is part of the current NAICS
neighbour cell information of the concerned cell:

3> ingtruct lower layer to modify the NAICS neighbour cell information in accordance with the received
NeighCellsinfo for the concerned cell;

5.3.10.14 Void

5.3.10.15  Sidelink dedicated configuration
The UE shall:
1> if the RRCConnectionReconfiguration message includes the sl-CommConfig:
2> if commTxResourcesisincluded and set to setup:

3> from the next SC period use the resources indicated by commTxResources for sidelink communication
transmission, as specified in 5.10.4;

2> elseif commTxResourcesisincluded and set to release:

3> from the next SC period, release the resources all ocated for sidelink communication transmission
previously configured by commTxResources;

1> if the RRCConnectionReconfiguration message includes the dl-DiscConfig:
2> if discTxResourcesisincluded and set to setup:

3> from the next discovery period, as defined by discPeriod, use the resources indicated by discTxResources
for sidelink discovery announcement, as specified in 5.10.6;

2> elseif discTxResourcesisincluded and set to release:

3> from the next discovery period, as defined by discPeriod, release the resources allocated for sidelink
discovery announcement previously configured by discTxResources,

2> if discTxResourcesPSisincluded and set to setup:

3> from the next discovery period, as defined by discPeriod, use the resources indicated by
discTxResourcesPSfor sidelink discovery announcement, as specified in 5.10.6;

2> elseif discTxResourcesPSisincluded and set to release;

3> from the next discovery period, as defined by discPeriod, release the resources allocated for sidelink
discovery announcement previously configured by discTxResourcesPS,

2> if discTxInterFreginfo isincluded and set to setup:
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3> from the next discovery period, as defined by discPeriod, use the resources indicated by
discTxInterFreglnfo for sidelink discovery announcement, as specified in 5.10.6;
2> elseif discTxInterFreginfo isincluded and set to release:

3> from the next discovery period, as defined by discPeriod, release the resources allocated for sidelink
discovery announcement previously configured by discTxInter Freglnfo;

2> if discRxGapConfig isincluded and set to setup:

3> from the next gap period, as defined by gapPeriod, use the gaps indicated by discRxGapConfig for
sidelink discovery monitoring, as specified in 5.10.5;

2> elseif discRxGapConfig isincluded and set to release:

3> from the next gap period, as defined by gapPeriod, release the gaps configured for sidelink discovery
monitoring previously configured by discRxGapConfig;

2> if discTxGapConfig isincluded and set to setup:

3> from the next gap period, as defined by gapPeriod, use the gaps indicated by discTxGapConfig for
sidelink discovery announcement, as specified in 5.10.6;

2> eseif discTxGapConfig isincluded and set to release:

3> from the next gap period, as defined by gapPeriod, release the gaps configured for sidelink discovery
announcement previously configured by discTxGapConfig;

2> if discSysinfoToReportConfig isincluded and set to setup:
3> start timer T370 with the timer value set to 60s;
2> dseif discSysinfoToReportConfig isincluded and set to release:

3> stop timer T370 and release discSysInfoToReportConfig;

5.3.10.15a V2X sidelink Communication dedicated configuration
The UE shall:
1> if the RRCConnectionReconfiguration message includes the sl-V2X-ConfigDedicated:
2> if commTxResourcesisincluded and set to setup:

3> use the resources indicated by commTxResources for V2X sidelink communication transmission, as
specified in 5.10.13;

3> perform CBR measurement on the transmission resource pool indicated in commTxResour ces for V2X
sidelink communication transmission, as specified in 5.5.3;

2> elseif commTxResourcesisincluded and set to release:

3> release the resources allocated for V22X sidelink communication transmission previously configured by
commTXxResources;

2> if v2x-InterFreglnfoList isincluded:

3> use the synchronization configuration and resource configuration parameters for V2X sidelink
communication on frequencies included in v2x-Inter FreginfoList, as specified in 5.10.13;

3> perform CBR measurement on the transmission resource pool indicated in v2x-Inter FreglnfoList for V2X
sidelink communication transmission, as specified in 5.5.3;

1> if the RRCConnectionReconfiguration message includes the mobilityControl I nfoV2X:
2> if v2x-CommRxPool isincluded:
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3> use the resources indicated by v2x-CommRxPool for V2X sidelink communication reception, as specified
in5.10.12;
2> if v2x-CommTxPool Exceptional is included:

3> use the resources indicated by v2x-CommTxPool Exceptional for V2X sidelink communication
transmission, as specified in 5.10.13;

3> perform CBR measurement on the transmission resource pool indicated by v2x-CommTxPool Exceptional
for V2X sidelink communication transmission, as specified in 5.5.3;

5.3.10.16  T370 expiry
The UE shall:
1> if T370 expires.
2> release discSysinfoToReportConfig;
5.3.10.17 SRB release
The UE shall for the SRB with SRB identity corresponding to srb-ToReleaseL.ist:
1> release the PDCP entity.
5.3.10.18  Scheduling Request Configuration for NB-loT
The UE shall:
1> apply sr-WithHARQ-ACK-Config, if included;
1> apply sr-WithoutHARQ-ACK-Config, if included;
1> apply sr-SPS-BSR-Config, if included;

5.3.11 Radio link failure related actions

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

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

2> start timer T310;

1> upon receiving N313 consecutive "out-of-sync” indications for the PSCell from lower layers while T307 is not
running:

2> start T313;
NOTE: Physical layer monitoring and related autonomous actions do not apply to SCells except for the PSCell.
5.3.11.1a  Early detection of physical layer problems in RRC_CONNECTED
The UE shall:
1> upon receiving N310 consecutive "early-out-of-sync" indications for the PCell from lower layers:
2> gtart timer T314 with the timer value set to the value of T310;
5.3.11.1b  Detection of physical layer improvements in RRC_CONNECTED
The UE shall:

1> upon receiving N311 consecutive "early-in-sync” indications for the PCell from lower layers:
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2> start timer T315 with the timer value set to the value of T310;

5.3.11.2 Recovery of physical layer problems

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

1> stop timer T310;
1> stop timer T312, if running;

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 layer 1 do not affect the
evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.

Upon receiving N314 consecutive "in-sync" indications for the PSCell from lower layers while T313 is running, the UE
shall:

1> stop timer T313;
5.3.11.2a  Recovery of early detection of physical layer problems

Upon receiving N311 consecutive "in-sync" indications for the PCell from lower layers while T314 is running, the UE
shal:

1> stop timer T314;
5.3.11.2b  Cancellation of physical layer improvements in RRC_CONNECTED

Upon receiving N311 consecutive "in-sync" indications for the PCell from lower layers while T315 is running, the UE
shal:

1> stop timer T315;
5.3.11.3 Detection of radio link failure
The UE shall:

1> upon T310 expiry; or

1> upon T312 expiry; or

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

1> upon indication from MCG RLC, which is allowed to be send on PCell, that the maximum number of
retransmissions has been reached for an SRB or DRB:

2> consider radio link failure to be detected for the MCG i.e. RLF;

2> except for NB-10T, store the following radio link failure information in the VarRLF-Report by setting its
fields as follows:

3> clear the information included in VarRLF-Report, if any;
3> set the plmn-IdentityList to include the list of EPLMNSs stored by the UE (i.e. includes the RPLMN);

3> set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on
measurements collected up to the moment the UE detected radio link failure;

3> set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that
the best cell islisted first, and based on measurements collected up to the moment the UE detected radio
link failure, and set its fields as follows;
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4> if the UE was configured to perform measurements for one or more EUTRA frequencies, include the
measResultLiStEUTRA,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring UTRA
frequencies, include the measResultListUTRA,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring GERAN
frequencies, include the measResultListGERAN;

4> if the UE was configured to perform measurement reporting for one or more neighbouring
CDMA2000 freguencies, include the measResultsCDMA2000;

4> for each neighbour cell included, 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.

3> if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of
decreasing RSSI for WLAN APs,

3> if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of
decreasing RSS! for Bluetooth beacons;

3> if detailed location information is available, set the content of the locationlnfo as follows:
4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

3> set the failedPCellld to the global cell identity, if available, and otherwise to the physical cell identity and
carrier frequency of the PCell where radio link failure is detected;

3> set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failureis
detected;

3> if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the
connection failure:

4> if the last RRCConnectionReconfiguration message i ncluding the mobilityControllnfo concerned an
intra E-UTRA handover:

5> include the previousPCellld and set it to the global cell identity of the PCell where the last
RRCConnectionReconfiguration message including mobilityControlInfo was received;

5> set the timeConnFailure to the elapsed time since reception of the last
RRCConnectionReconfiguration message including the mobilityControllnfo;

4> if the last RRCConnectionReconfiguration message i ncluding the mobilityControllnfo concerned a
handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT
MRO:

5> include the previousUTRA-Cellld and set it to the physical cell identity, the carrier frequency and
the global cell identity, if available, of the UTRA Cell in which the last
RRCConnectionReconfiguration message including mobilityControlInfo was received;

5> set the timeConnFailure to the elapsed time since reception of the last
RRCConnectionReconfiguration message including the mobilityControl I nfo;

3> if the UE supports QCI 1 indication in Radio Link Failure Report and has a DRB for which QCI is 1:
4> include the drb-EstablishedWithQCI-1;

3> set the connectionFailureType to rif;

3> set the c-RNTI to the C-RNTI used in the PCell;
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3> set the rlf-Cause to the trigger for detecting radio link failure;
2> if AS security has not been activated:
3> if the UE isaNB-loT UE:
4> if the UE supports RRC connection re-establishment for the Control Plane CloT EPS optimisation:
5> initiate the RRC connection re-establishment procedure as specified in 5.3.7;
4> else

5> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause
'RRC connection failure;

3> ese

4> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause
‘other’;

2> ese
3> initiate the connection re-establishment procedure as specified in 5.3.7;
In case of DC, the UE shall:
1> upon T313 expiry; or
1> upon random access problem indication from SCG MAC; or

1> upon indication from SCG RLC, which is allowed to be sent on PSCell, that the maximum number of
retransmissions has been reached for an SCG or split DRB:

2> consider radio link failure to be detected for the SCG i.e. SCG-RLF;
2> initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;
In case of CA PDCP duplication, the UE shall:

1> upon indication from an RLC entity, which isrestricted to be sent on SCell only, that the maximum number of
retransmissions has been reached:

2> initiate the failure information procedure as specified in 5.6.21 to report RLC failure of type duplication;

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the
radio link failure is detected, upon power off or upon detach.

5.3.11.3a  Detection of early-out-of-sync event
The UE shall:
1> upon T314 expiry;

2> consider "early-out-of-sync" event to be detected and initiate transmission of the UEAssi stancel nformation
message in accordance with 5.6.10;

5.3.11.3b  Detection of early-in-sync event
The UE shall:
1> upon T315 expiry;

2> consider "early-in-sync" event to be detected and initiate transmission of the UEAssi stancel nformation
message in accordance with 5.6.10;
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5.3.12 UE actions upon leaving RRC_CONNECTED or RRC_INACTIVE
Upon leaving RRC_CONNECTED or RRC_INACTIVE, the UE shall:
1> reset MAC;
1> if the UE isleaving RRC_INACTIVE:
2> stop the timer T320, if running;

2> if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo;1>  if
T302 isrunning and if the UE is connected to 5GC:

2> stop timer T302;
2> perform the actions as specified in 5.3.16.4;
1> stop al timersthat are running except T320, T322, T325, T330;
1> if leaving RRC_CONNECTED was triggered by suspension of the RRC:
2> re-establish RLC entities for all SRBs and DRBs, including RBs configured with NR PDCP,

2> store the UE AS Context including the current RRC configuration, the current security context, the PDCP
state including ROHC state, C-RNTI used in the source PCell, the cellldentity and the physical cell identity
of the source PCdll;

2> store the following information provided by E-UTRAN:
3> the resumel dentity;

3> the nextHopChainingCount, if present. Otherwise discard any stored nextHopChainingCount that does
not correspond to stored key Krgrcint;

3> the drb-ContinueROHC, if present. Otherwise discard any stored drb-ContinueROHC;
2> suspend all SRB(s) and DRB(s), including RBs configured with NR PDCP, except SRBO;
2> indicate the suspension of the RRC connection to upper layers;
2> configure lower layers to suspend integrity protection and ciphering;

NOTE 1: Except for UP-EDT, ciphering is not applied for the subsequent RRCConnectionResume message used to
resume the connection and an integrity check is performed by lower layers, but merely upon request from
RRC.

1> else
2> upon leaving RRC_INACTIVE:
3> discard the UE Inactive AS context;
3> discard the Keng, the Krreenc key, the Krreint and the Kypenc key;

2> release al radio resources, including release of the MAC configuration, the RLC entity and the associated
PDCP entity and SDAP (if any) for all established RBs;

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

1> if leaving RRC_CONNECTED was triggered neither by reception of the MobilityFromEUTRACommand
message nhor by selecting an inter-RAT cell while T311 was running:

2> if timer T350 is configured:
3> start timer T350;

3> apply rclwi-Configuration if configured, otherwise apply the wian-1d-List corresponding to the RPLMN
included in SystemlnformationBlockTypel7;
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2> else
3> release the wlan-OffloadConfigDedicated, if received;
3> if the wlan-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

4> apply the wian-OffloadConfigCommon corresponding to the RPLMN included in
Systeml nformationBlockTypel7;

4> apply steer TOWLAN if configured, otherwise apply the wian-1d-List corresponding to the RPLMN
included in SystemlnformationBlockTypel7;

2> enter RRC_IDLE and perform procedures as specified in TS 36.304 [4], clause 5.2.7,
1> else
2> release the wlan-OffloadConfigDedicated, if received;
NOTE 2: BL UEsor UEsin CE verifies validity of S| when released to RRC_IDLE.
1> release the LWA configuration, if configured, as described in 5.6.14.3;
1> release the LWIP configuration, if configured, as described in 5.6.17.3;

5.3.13 UE actions upon PUCCH/ SPUCCH/ SRS release request

Upon receiving a PUCCH release request from lower layers, for an indicated serving cell the UE shall:

1> apply the default physical channel configuration for cqi-ReportConfig for the indicated serving cell as specified
in 9.2.4 and release cqi-ReportConfigSCell, for each SCell that sends HARQ feedback on the indicated serving
cell, if any;

1> apply the default physical channel configuration for schedulingRequestConfig as specified in 9.2.4, for the
concerned CG;

Upon receiving a SPUCCH release request from lower layers, the UE shall:
1> for each serving cell in the UE configuration:
2> apply the value release to the field schedulingRequest-SPUCCH,;
Upon receiving an SRS release request from lower layers, for an indicated serving cell the UE shall:
1> apply the default physical channel configuration for soundingRS-UL-ConfigDedicated, as specified in 9.2.4;

NOTE: Upon PUCCH/ SRS release request, the UE does not modify the soundingRS-UL-
ConfigDedicatedAperiodic i.e. it does not apply the default for this field (release).

5.3.13a UE actions upon SR release request for NB-l1oT
Upon receiving a SR release request from lower layers, the UE shall:
1> apply the value FALSE for sr-WithHARQ-ACK-Config and release sr-WithHARQ-ACK-Config, if configured;

1> apply the value release for sr-WithoutHARQ-ACK-Config and release sr-WithoutHARQ-ACK-Config, if
configured;

1> apply the value release for sr-SPS-BSR-Config and release sr-SPS-BSR-Config, if configured;

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 156 ETSI TS 136 331 V15.4.0 (2019-04)

5.3.14 Proximity indication
5.3.14.1 General

UE EUTRAN

RRC connection reconfiguration

Proximitylndication

>

Figure 5.3.14.1-1: Proximity indication

The purpose of this procedure is to indicate that the UE is entering or leaving the proximity of one or more CSG
member cells. The detection of proximity is based on an autonomous search function as defined in TS 36.304 [4].

5.3.14.2 Initiation
A UE in RRC_CONNECTED shall:

1> if the UE enters the proximity of one or more CSG member cell(s) on an E-UTRA frequency while proximity
indication is enabled for such E-UTRA cells; or

1> if the UE enters the proximity of one or more CSG member cell(s) on an UTRA frequency while proximity
indication is enabled for such UTRA cells; or

1> if the UE leaves the proximity of all CSG member cell(s) on an E-UTRA frequency while proximity indicationis
enabled for such E-UTRA cells; or

1> if the UE leaves the proximity of all CSG member cell(s) on an UTRA frequency while proximity indication is
enabled for such UTRA cells:

2> if the UE has previoudly not transmitted a Proximitylndication for the RAT and frequency during the current
RRC connection, or if more than 5 s has elapsed since the UE has last transmitted a Proximitylndication
(either entering or leaving) for the RAT and frequency:

3> initiate transmission of the Proximitylndication message in accordance with 5.3.14.3;

NOTE: Inthe conditions above, "if the UE enters the proximity of one or more CSG member cell(s)" includes the
case of aready being in the proximity of such cell(s) at the time proximity indication for the
corresponding RAT is enabled.

5.3.14.3 Actions related to transmission of Proximitylndication message
The UE shall set the contents of Proximitylndication message as follows:
1> if the UE applies the procedure to report entering the proximity of CSG member cell(s):
2> set type to entering;
1> elseif the UE applies the procedure to report leaving the proximity of CSG member cell(s):
2> set typeto leaving;
1> if the proximity indication was triggered for one or more CSG member cell(s) on an E-UTRA frequency:

2> set the carrierFreq to eutra with the value set to the E-ARFCN value of the E-UTRA cell(s) for which
proximity indication was triggered;

1> elseif the proximity indication was triggered for one or more CSG member cell(s) on a UTRA frequency:
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2> set the carrierFreq to utra with the value set to the ARFCN value of the UTRA cell(s) for which proximity
indication was triggered;

The UE shall submit the Proximityl ndication message to lower layers for transmission.

5.3.15 Void

5.3.16 Unified Access Control
5.3.16.1 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 [95] or the RRC
layer.

After ahandover resulting in change of PCell in RRC_CONNECTED the UE shall defer access barring checks until it
has obtained valid UAC information (from SIB25) from the target cell.

5.3.16.2 Initiation
Upon initiation of the procedure, the UE shall:
1> if T309isrunning for the Access Category:
2> consider the access attempt as barred;
1> if 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> elseif SystemlinformationBlockType25 is not broadcasted:
3> consider the access attempt as allowed;
2> ese

3> if SysteminformationBlockType25 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 [95]):

4> select the UAC-BarringPer PLMN entry with the plmn-Identityl ndex corresponding to the PLMN
selected by upper layers;

4> in the remainder of this procedure, use the selected UAC-BarringPer PLMN entry (i.e. presence or
absence of access barring parameters in this entry) irrespective of the uac-BarringFor Common
included in Systeml nformationBlockType25;

3> dseif SystemlinformationBlockType25 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 Systeml nformationBlockType25;

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

3> if uac-BarringForCommon is applicable or the uac-AC-BarringListType indicated that uac-ExplicitAC-
BarringList is used:
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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-Barringl nfoSetList contain a UAC-BarringlnfoSet entry corresponding to the uac-
barringlnfoSetIndex in the UAC-BarringPer Cat:

6> select the UAC-BarringlnfoSet entry;

6> perform access barring check for the Access Category as specified in 5.3.16.5, using the 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-AC-BarringListType indicated that uac-ImplicitAC-BarringList is indicated:

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

4> if the uac-BarringlnfoSetList contain the UAC-BarringlnfoSet entry corresponding to the selected
uac-BarringlnfoSetl ndex:

5> select the UAC-BarringlnfoSet entry;

5> perform access barring check for the Access Category as specified in 5.3.16.5, using the UAC-
BarringlnfoSet as"UAC barring parameter”;

4> else
5> consider the access attempt as allowed;
3> else
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> inform the upper layer that access barring is applicable for all access categories except categories '0'
and '2', upon which the procedure ends;

3> dse

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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5.3.16.3 Void

5.3.16.4 T302, T309 expiry or stop (Barring alleviation)
The UE shall:
1> if timer T302 expires or is stopped, and if timer T309 corresponding to an Access Category is not running; or

1> if timer T309 corresponding to an Access Category other than '2' expires or is stopped, and if timer T302 is not
running; or

1> if timer T309 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 aleviated:
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 alleviated for Access Category '8":
3> perform actions specified in 5.3.17;
5.3.16.5 Access barring check
The UE shall:
1> if one or more Access I dentities are indicated according to TS 24.501 [95], 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 the range 0 <rand < 1;

2> start timer T309 for the Access Category with the timer value calculated as follows, using the uac-
BarringTime included in "AC barring parameter”:

"Tharring" = (0.7+ 0.6 - rand) ~ uac-BarringTime;
5.3.17 RAN notification area update
5.3.17.1 General

The purpose of this procedureiis:

- tonotify the network that aUE in RRC_INACTIVE has re-selected to a cell not belonging to the configured
RAN noatification area; or

- to periodically notify the network by aUE in RRC_INACTIVE;
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5.3.17.2 Initiation
When in RRC_INACTIVE state, the UE shall:
1> if T380 expires, or:
1> if RNA Updateistriggered at reception of SystemlnformationBlockTypel, as specified in 5.2.2.7:
2> jnitiate RRC connection resume procedure in 5.3.3 with cause value set to 'rna-Update’;
1> if barring is alleviated for Access Category '8', as specified in 5.3.16.4:
2> if upper layers do not request RRC the resumption of an RRC connection, and
2> if the variable pendingRnaUpdate is set to TRUE":
3> initiate RRC connection resume procedure in 5.3.3 with cause value 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 36.304 [4], the UE shall:

1> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'other'.
5.3.17.3 Inter RAT cell reselection or CN type change
Upon reselecting to an inter-RAT cell or to another CN type, the UE shall:

1> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other'.

54 Inter-RAT mobility
54.1 Introduction

The general principles of connected mode mobility are described in 5.3.1.3. The general principles of the security
handling upon connected mode mobility are described in 5.3.1.2.

For the (network controlled) inter RAT mobility from E-UTRA for aUE in RRC_CONNECTED, asingle procedureis
defined that supports both handover, cell change order with optional network assistance (NACC) and enhanced CS
fallback to CDMA2000 1xXRTT. In case of mobility to CDMA2000, the eNB decides when to move to the other RAT
while the target RAT determinesto which cell the UE shall move.

5472 Handover to E-UTRA
5421 General

UE EUTRAN

RRCConnectionReconfiguration
(sent via other RAT)

RRCConnectionReconfigurati onCompIete'

Figure 5.4.2.1-1: Handover to E-UTRA, 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. GERAN, UTRAN or NR) to E-UTRAN, or transfer a connection between the UE and the
E-UTRAN with one type of CN to the E-UTRAN with a different type of CN.
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The handover to E-UTRA procedure applies when SRBs, possibly in combination with DRBS, are established in
another RAT or in E-UTRA connected to another type of CN. Handover from UTRAN to E-UTRAN applies only after
integrity has been activated in UTRAN. Handover to E-UTRA connected to a different type of CN applies only after
integrity has been activated in E-UTRAN. Handover from NR to E-UTRAN applies only after integrity has been
activated in NR.

5422 Initiation

The RAN using another RAT or the E-UTRA connected to a different type of CN initiates the handover to E-UTRA
procedure, in accordance with the specifications applicable for the other RAT or for the E-UTRA connected to a
different type of CN, by sending the RRCConnectionReconfiguration message via the radio access technology from
which the inter-RAT handover is performed.

E-UTRAN applies the procedure as follows:

- toactivate ciphering, possibly using NULL algorithm, if not yet activated in the other RAT or in the E-UTRA
connected to a different type of CN;

- toestablish SRB1, SRB2 and one or more DRBS, i.e. at |east the DRB associated with the default EPS bearer is
established if the target CN is EPC and at least one DRB is established if the target CN is 5GC.

5423 Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE
shall:

1> if the RRCConnectionReconfiguration message includes the full Config:
2> perform the radio configuration procedure as specified in 5.3.5.8;

Editor's note: It is FFS on how to handle the MCG/MN security configuration since the UE will have MCG security
configuration and for 5GC, UE will have a security configuration associated with master key.

1> else
2> apply the default physical channel configuration as specified in 9.2.4;
2> apply the default semi-persistent scheduling configuration as specified in 9.2.3;
2> apply the default MAC main configuration as specified in 9.2.2;
1> start timer T304 with the timer value set to t304, asincluded in the mobilityControlInfo;

1> consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity
indicated by the targetPhysCellld;

1> start synchronising to the DL of the target PCell;

1> set the C-RNTI to the value of the newUE-Identity;

1> for the target PCell, apply the downlink bandwidth indicated by the dI-Bandwidth;

1> for the target PCell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwidth;
1> configure lower layers in accordance with the received radioResourceConfigCommon;

1> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received mobilityControl I nfo;

1> perform the radio resource configuration procedure as specified in 5.3.10;
1> if the handover Type in securityConfigHO is set to fivegc-ToEPC:
2> indicate to higher layer that the CN has changed from 5GC to EPC;

2> derive the key Kens based on the mapped Kasve key as specified for interworking between EPS and 5GSin
TS 33.501[86];
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2> gtore the nextHopChainingCount-r15 value;
1> elseif the handover Type in securityConfigHO is set to intra5GC:
2> if the keyChangel ndicator-r15 received in the securityConfigHO is set to TRUE:
3> forward nas-Container to the upper layers, if included,
3> update the Keng key based on the K ame key, as specified in TS 33.501 [86];
2> ese

3> update the Keng key based on the current Kgng or the NH, using the nextHopChainingCount-r15 value
indicated in the SecurityConfigHO, as specified in TS 33.501 [86];

2> store the nextHopChainingCount-r15 value;
1> elseif the handover Type in securityConfigHO is set to epc-To5GC:
2> forward the nas-Container to the upper layers
2> derive the Keng key, as specified in TS 33.501 [86];
1> else
2> forward the nas-SecurityParamToEUTRA to the upper layers;
2> derive the Keng key, as specified in TS 33.401 [32];
1> derive the Krreint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
1> derive the Krrecenc key and the Kypenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];

Editor's note: It is FFS whether setup of EN-DC or MR-DC can be performed upon inter-RAT (inter-system or
intra-system) HO from NR, or for inter-system intra-L TE HO.

1> if the received RRCConnectionReconfiguration includes the nr-RadioBearer Configl:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;
1> if the received RRCConnectionReconfiguration includes the nr-RadioBearer Config2:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6.
1> if the handover Type in securityConfigHO is set to fivege-ToEPC or if the handover Type-v1530 is not present:

2> configure lower layers to apply the indicated integrity protection algorithm and the Kgrrcint key immediately,
i.e. the indicated 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;

2> configure lower layers to apply the indicated ciphering algorithm, the Krrcenc key and the Kupenc key
immediately, i.e. the indicated 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;

1> if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition as specified in 5.3.10.3b;
1> if the RRCConnectionReconfiguration message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1> if the RRCConnectionReconfiguration message includes the other Config:

2> perform the other configuration procedure as specified in 5.3.10.9;

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 163 ETSI TS 136 331 V15.4.0 (2019-04)

1> if the RRCConnectionReconfiguration message includes wian-Offloadi nfo:
2> perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
1> if the RRCConnectionReconfiguration message includes rclwi-Configuration:
2> perform the WLAN traffic steering command procedure as specified in 5.6.16.2;
1> if the RRCConnectionReconfiguration message includes lwa-Configuration:
2> perform the LWA configuration procedure as specified in 5.6.14.2;
1> if the RRCConnectionReconfiguration message includes Iwip-Configuration:
2> perform the LWIP reconfiguration procedure as specified in 5.6.17.2;
1> set the content of RRCConnectionReconfigurationCompl ete message as follows:

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:

3> include rlf-InfoAvailable;

2> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport and if T330 is not running:

3> include logMeasAvailableMBSFN,;

2> elseif the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

3> include the logMeasAvailable;

2> if the UE has Bluetooth logged measurements available and if the RPLMN isincluded in plmn-IdentityList
stored in VarLogMeasReport:

3> include the logMeasAvailableBT;

2> if the UE has WLAN logged measurements available and if the RPLMN isincluded in plmn-IdentityList
stored in VarLogMeasReport:

3> include the logMeasAvailableWLAN;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in Var ConnEstFail Report:

3> include connEstFaillnfoAvailable;

1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new
configuration;

1> if the RRCConnectionReconfiguration message does not include rIf-TimersAndConstants set to setup:
2> use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;

1> if MAC successfully completes the random access procedure:
2> stop timer T304;

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

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

NOTE 1: Whenever the UE shall setup or reconfigure a configuration in accordance with afield that isreceived it
applies the new configuration, except for the cases addressed by the above statements.
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2> enter EEUTRA RRC_CONNECTED, upon which the procedure ends;

NOTE 2: The UE is not required to determine the SFN of the target PCell by acquiring system information from
that cell before performing RACH access in the target PCell.

NOTE 3: If the handover isfrom NR and target CN is 5GC, the delta configuration on PDCP and SDAP can be
used for intrarsystem inter-RAT handover.

5424 Reconfiguration failure
The UE shall:

1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration
message:

2> if the source RAT isE-UTRA:
3> perform the actions as specified in 5.3.5.5;
2> else

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 RRCConnectionReconfiguration message
causes a protocol error for which the generic error handling as defined in 5.7 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. there is no partial success/ failure.

5.4.2.5 T304 expiry (handover to E-UTRA failure)
The UE shall:
1> upon T304 expiry (handover to E-UTRA failure):
2> if the source RAT isE-UTRA:
3> perform the actions as specified in 5.3.5.6;
2> else
3> reset MAC;

3> perform the actions defined for this failure case as defined in the specifications applicable for the other
RAT;

5.4.3 Mobility from E-UTRA
5.4.3.1 General

UE EUTRAN

MobilityFromEUTRACommand

Figure 5.4.3.1-1: Mobility from E-UTRA, successful
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UE EUTRAN

MobilityFromEU TRACommand

RRC connection re-establishment

Figure 5.4.3.1-2: Mobility from E-UTRA, failure

The purpose of this procedureisto move a UE in RRC_CONNECTED to acell using another Radio Access
Technology (RAT), e.g. GERAN, UTRA, CDMA2000 systems, NR, or handover a UE to an E-UTRA cell connected to
another type of CN. The mobility from E-UTRA procedure covers the following type of mobility:

- handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for
the UE in the target cell;

- cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access
of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable
only to GERAN; and

- enhanced CSfallback to CDMA2000 1xRTT, i.e. the MobilityFromEUTRACommand message includes radio
resources that have been allocated for the UE in the target cell. The enhanced CS fallback to CDMA2000 1XRTT
may be combined with concurrent handover or redirection to CDMA2000 HRPD.

NOTE: For the case of dual receiver/transmitter enhanced CS fallback to CDMA?2000 1xXRTT, the
DLInformationTransfer message is used instead of the MobilityFromEUTRACommand message (see TS
36.300[9]).

543.2 Initiation

E-UTRAN initiates the mobility from E-UTRA procedure to aUE in RRC_CONNECTED, possibly in response to a
MeasurementReport message or in response to reception of CS fallback indication for the UE from MME, by sending a
MobilityFromEUTRACommand message. E-UTRAN applies the procedure as follows:

- theprocedureisinitiated only when AS-security has been activated, and SRB2 with at |east one DRB are setup
and not suspended;

5.4.3.3 Reception of the MobilityFromEUTRACommand by the UE

The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN,
even if no prior UE measurements have been performed on the target cell.

The UE shall:
1> stop timer T310, if running;
1> stop timer T312, if running;
1> stop timer T309, if running, for all access categories;

1> if the MobilityFromEUTRACommand message includes the purpose set to handover:
2> if the targetRAT-Type is set to utra or geran:

3> consider inter-RAT mobility asinitiated towards the RAT indicated by the targetRAT-Type included in
the MobilityFromEUTRACommand message;

3> forward the nas-SecurityParamFromEUTRA to the upper layers,

3> accessthe target cell indicated in the inter-RAT message in accordance with the specifications of the
target RAT;
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3> if thetargetRAT-Typeis set to geran:

4> use the contents of systemlinformation, if provided for PS Handover, as the system information to
begin access on the target GERAN cell;

NOTE 1: If there are DRBs for which no radio bearers are established in the target RAT asindicated in the
targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the
release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not
established from information received from the AS of the target RAT.

NOTE 2: In case of SR-VCC, the DRB to be replaced is specified in TS 23.216 [61].
2> elseif thetargetRAT-Type is set to eutra:
3> consider inter-system mobility asinitiated towards E-UTRA,;
3> forward the nas-SecurityParamFromEUTRA to the upper layers, if included,;
3> access the target cell indicated in the inter-RAT message in accordance with section 5.4.2.3;
2> elseif thetargetRAT-Typeisset tonr:
3> consider inter-RAT mobility asinitiated towards NR;

3> accessthe target cell indicated in the inter-RAT message in accordance with the specificationsin TS
38.331[82];

2> elseif the targetRAT-Type is set to cdma2000-1XRTT or cdma2000-HRPD:

3> forward the targetRAT-Type and the targetRAT-MessageContainer to the CDMA2000 upper layers for
the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specifications of
the CDMA2000 target-RAT;

1> elseif the MobilityFromEUTRACommand message includes the purpose set to cellChangeOrder:
2> dtart timer T304 with the timer value set to t304, asincluded in the MobilityFromEUTRACommand message;
2> if thetargetRAT-Type is set to geran:
3> if networkControlOrder isincluded in the MaobilityFromEUTRACommand message:
4> apply the value as specified in TS 44.060 [36];
3> dse
4> acquire networkControlOrder and apply the value as specified in TS 44.060 [36];

3> use the contents of systeminformation, if provided, as the system information to begin access on the target
GERAN cdll;

2> establish the connection to the target cell indicated in the CellChangeOrder;
NOTE 3: The criteriafor success or failure of the cell change order to GERAN are specified in TS 44.060 [36].
1> if the MobilityFromEUTRACommand message includes the purpose set to e-CSFB:

2> if messageContCDMA2000-1XRTT is present:

3> forward the messageContCDMA2000-1XRTT to the CDM A 2000 upper layers for the UE to access the
cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2> if mobilityCDMA2000-HRPD is present and is set to handover:

3> forward the messageContCDMA2000-HRPD to the CDM A2000 upper layers for the UE to access the
cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2> if mobilityCDMA2000-HRPD is present and is set to redirection:
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3> forward the redirectCarrier CDMA2000-HRPD to the CDMA2000 upper layers,

NOTE 4: When the CDMA2000 upper layersin the UE receive both the messageContCDMA2000-1XRTT and
messageContCDMA2000-HRPD the UE performs concurrent access to both CDMA2000 IxRTT and
CDMA2000 HRPD RAT.

NOTE 5: The UE should perform the handover, the cell change order or enhanced 1IXRTT CS fallback as soon as
possible following the reception of the RRC message MobilityFromEUTRACommand, which could be
before confirming successful reception (HARQ and ARQ) of this message.

5434 Successful completion of the mobility from E-UTRA
Upon successfully completing the handover, the cell change order or enhanced IXRTT CS fallback, the UE shall:

1> if the targetRAT-Type in the received MobilityFromEUTRACommand is set to eutra (intraaEUTRA inter-system
HO):

2> the procedure ends;

1> elseif the UE is connected to 5GC and the targetRAT-Type in the received MobilityFromEUTRACommand is set
to nr:

2> reset MAC;
2> stop al timersthat are running;
2> release ran-NotificationAreal nfo, if stored,;

2> release the AS security context including the Krrcenc key, the Krrcint, the Kupine key and the Kypenc key, if
stored;

2> release al radio resources, including release of the RLC entity and the MAC configuration;
2> if delta configuration is used:

3> maintain source RAT configuration of PDCP and SDAP for applicable RBs which isused for target RAT
RBs;

2> ese

3> release the associated PDCP entity and SDAP entity for al established RBs;2>  indicate the release of the
RRC connection to upper layers together with the release cause 'other.

1> else
2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

NOTE: If the UE performs enhanced IXRTT CS fallback along with concurrent mobility to CDMA2000 HRPD
and the connection to either CDMA2000 1xRTT or CDMA 2000 HRPD succeeds, then the mobility from
E-UTRA is considered successful.

5.4.3.5 Mobility from E-UTRA failure

The UE shall:
1> if T304 configured in the MobilityFromEUTRACommand message expires (mobility from E-UTRA failure); or
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 (part of) the configuration included in the MobilityFromEUTRACommand
message; or

1> if thereisaprotocol error in the inter RAT information included in the MobilityFromEUTRACommand message,
causing the UE to fail the procedure according to the specifications applicable for the target RAT (i.e. according
to sub-clause 5.3.5.6 if the targetRAT-Type in the received MobilityFromEUTRACommand is set to eutra):

2> stop T304, if running;
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2> if the cs-Fallbackindicator in the MobilityFromEUTRACommand message was set to TRUE or e-CSFB was
present:
3> indicate to upper layersthat the CS fallback procedure has failed;

2> revert back to the configuration used in the source PCell, excluding the configuration configured by the
physical ConfigDedicated, mac-MainConfig and sps-Config;

2> initiate the connection re-establishment procedure as specified in 5.3.7;

NOTE: For enhanced CS fallback to CDMA2000 1xRTT, the above UE behavior applies only when the UE is
attempting the enhanced 1xRTT CS fallback and connection to the target radio access technology fails or
if the UE is attempting enhanced 1IXRTT CS fallback along with concurrent mobility to CDMAZ2000
HRPD and connection to both the target radio access technologies fails.

54.4 Handover from E-UTRA preparation request (CDMA2000)
5441 General

UE EUTRAN

Handover FromEUTRAPT epar ationRequest

Figure 5.4.4.1-1: Handover from E-UTRA preparation request

The purpose of this procedureisto trigger the UE to prepare for handover or enhanced 1xRTT CS fallback to
CDMA2000 by requesting a connection with this network. The UE may use this procedure to concurrently prepare for
handover to CDMA2000 HRPD aong with preparation for enhanced CS fallback to COMA2000 1xRTT. This
procedure appliesto CDMA2000 capable UEs only.

This procedure is also used to trigger the UE which supports dual Rx/Tx enhanced 1xCSFB to redirect its second radio
to CDMA2000 IxRTT.

The handover from E-UTRA preparation request procedure applies when signalling radio bearers are established.
5.4.4.2 Initiation

E-UTRAN initiates the handover from E-UTRA preparation request procedure to a UE in RRC_CONNECTED,
possibly in response to a MeasurementReport message or CS fallback indication for the UE, by sending a

Handover FromEUTRAPrepar ationRequest message. E-UTRA initiates the procedure only when AS security has been
activated.

5443 Reception of the HandoverFromEUTRAPreparationRequest by the UE
Upon reception of the Handover FromEUTRAPTr epar ationRequest message, the UE shall:
1> if dualRxTxRedirectindicator is present in the received message:
2> forward dual RXTxRedirectIndicator to the CDMA2000 upper layers;
2> forward redirectCarrier CDMA2000-1XRTT to the CDM A 2000 upper layers, if included;
1> dse

2> indicate the request to prepare handover or enhanced IXRTT CS fallback and forward the cdma2000-Type to
the CDM A 2000 upper layers,

2> if cdma2000-Typeis set to typelXRTT:

3> forward the rand and the mobilityParameters to the CDM A2000 upper layers;
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2> if concurrPrepCDMA2000-HRPD is present in the received message:
3> forward concurrPrepCDMA2000-HRPD to the CDM A2000 upper layers;
2> else

3> forward concurrPrepCDMA2000-HRPD, with its value set to FALSE, to the CDMA2000 upper layers,

545 UL handover preparation transfer (CDMA2000)
545.1 General

UE EUTRAN

ULHandover PreparationTransfer

A 4

Figure 5.4.5.1-1: UL handover preparation transfer

The purpose of this procedure is to tunnel the handover related CDM A 2000 dedicated information or enhanced IXRTT
CSfalback related CDM A2000 dedicated information from UE to E-UTRAN when requested by the higher layers. The
procedure istriggered by the higher layers on receipt of Handover FromEUTRAPTeparationRequest message. |f
preparing for enhanced CS fallback to CDMA2000 IXRTT and handover to CDMA2000 HRPD, the UE sends two
consecutive ULHandover PreparationTransfer messages to E-UTRAN, one per addressed CDMA2000 RAT Type. This
procedure appliesto CDMA2000 capable UEs only.

5.45.2 Initiation

A UE in RRC_CONNECTED initiates the UL handover preparation transfer procedure whenever there is aneed to
transfer handover or enhanced IXRTT CS fallback related non-3GPP dedicated information. The UE initiates the UL
handover preparation transfer procedure by sending the ULHandover PreparationTransfer message.

5.45.3 Actions related to transmission of the ULHandoverPreparationTransfer
message

The UE shall set the contents of the ULHandover PreparationTransfer message as follows:
1> include the cdma2000- Type and the dedicated| nfo;
1> if the cdma2000-Type is set to typel XRTT:
2> include the meid and set it to the value received from the CDMA2000 upper layers;

1> submit the ULHandoverPreparationTransfer message to lower layers for transmission, upon which the

procedure ends,
5454 Failure to deliver the ULHandoverPreparationTransfer message
The UE shall:

1> if the UE is unable to guarantee successful delivery of ULHandover PreparationTransfer messages:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULHandover PreparationTransfer message;
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5.4.6 Inter-RAT cell change order to E-UTRAN
546.1 General

The purpose of the inter-RAT cell change order to E-UTRAN procedure is to transfer, under the control of the source
radio access technology, a connection between the UE and another radio access technology (e.g. GSM/ GPRS) to E-
UTRAN.

546.2 Initiation

The procedure is initiated when aradio access technology other than E-UTRAN, e.g. GSM/GPRS, using procedures
specific for that RAT, orders the UE to change to an E-UTRAN cell. In response, upper layers request the establishment
of an RRC connection as specified in subclause 5.3.3.

NOTE:  Within the message used to order the UE to change to an E-UTRAN cell, the source RAT should specify
the identity of the target E-UTRAN cell as specified in the specifications for that RAT.

The UE shall:
1> upon receiving an RRCConnectionSetup message:

2> consider the inter-RAT cell change order procedure to have completed successfully;

5.4.6.3 UE fails to complete an inter-RAT cell change order

If the inter-RAT cell change order fails the UE shall return to the other radio access technology and proceed as specified
in the appropriate specifications for that RAT.

The UE shall:
1> upon failure to establish the RRC connection as specified in subclause 5.3.3:
2> consider the inter-RAT cell change order procedure to have failed,;

NOTE: The cell change was network ordered. Therefore, failure to change to the target PCell should not cause the
UE to move to UE-controlled cell selection.

55 Measurements
55.1 Introduction

The UE reports measurement information in accordance with the measurement configuration as provided by E-
UTRAN. E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of
dedicated signalling, i.e. using the RRCConnectionReconfiguration or RRCConnectionResume message.

The UE can be requested to perform the following types of measurements:
- Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

- Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier
frequency(ies) of the serving cell(s).

- Inter-RAT measurements of NR frequencies.

- Inter-RAT measurements of UTRA frequencies.

- Inter-RAT measurements of GERAN frequencies.

- Inter-RAT measurements of CDMA2000 HRPD or CDMA2000 1IxRTT or WLAN frequencies.
- CBR measurements.

- Sensing measurements.

The measurement configuration includes the following parameters:
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1. Measurement objects. The objects on which the UE shall perform the measurements.

- For intra-frequency and inter-frequency measurements a measurement object isasingle E-UTRA carrier
frequency. Associated with this carrier frequency, E-UTRAN can configure alist of cell specific offsets, a
list of 'blacklisted' cellsand alist of ‘whitelisted' cells. Blacklisted cells are not considered in event evaluation
or measurement reporting.

- Forinter-RAT NR measurements a measurement object isasingle NR carrier frequency. Associated with
this carrier frequency, E-UTRAN can configure alist of 'blacklisted cells. Blacklisted cells are not
considered in event evaluation or measurement reporting.

- Forinter-RAT UTRA measurements a measurement object isa set of cellson asingle UTRA carrier
frequency.

- For inter-RAT GERAN measurements a measurement object is a set of GERAN carrier frequencies.

- For inter-RAT CDMA2000 measurements a measurement object is a set of cellson asingle (HRPD or
IXRTT) carrier frequency.

- Forinter-RAT WLAN measurements a measurement object is a set of WLAN identifiers and optionally a set
of WLAN freguencies.

- For CBR measurements and sensing measurements a measurement object is a set of transmission resource
poolsfor V2X sidelink communication.

NOTE 1: Some measurements using the above mentioned measurement objects, only concern asingle cell, e.g.
measurements used to report neighbouring cell system information, PCell UE Rx-Tx time difference, or a
pair of cells, e.g. SSTD measurements between the PCell and the PSCell.

2. Reporting configurations: A list of reporting configurations where 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.

- Reporting format: The quantities that the UE includes in the measurement report and associated information
(e.g. number of cellsto report).

3. Measurement identities: A list of measurement identities where each measurement identity links one
measurement object with one reporting configuration. By configuring multiple measurement identitiesit 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 isused asa
reference number in the measurement report.

4. Quantity configurations: One quantity configuration is configured per RAT type. The quantity configuration
defines the measurement quantities and associated filtering used for all event evaluation and related reporting of
that measurement type. One filter can be configured per measurement quantity, except for NR where the network
may configure up to 2 sets of quantity configurations each comprising per measurement quantity seperate filters
for cell and RS index measurement results. The quantity configuration set that applies for a given measurement
isindicated within the NR measurement object.

5. Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are
scheduled.

E-UTRAN only configures a single measurement object for a given frequency (except for WLAN and except for CBR
measurements), i.e. it is not possible to configure two or more measurement objects for the same frequency with
different associated parameters, e.g. different offsets and/ or blacklists. E-UTRAN may configure multiple instances of
the same event e.g. by configuring two reporting configurations with different thresholds.

The UE maintains a single measurement object list, a single reporting configuration list, and a single measurement
identities list. The measurement object list includes measurement objects, that are specified per RAT type, possibly
including intra-frequency object(s) (i.e. the object(s) corresponding to the serving frequency(ies)), inter-frequency
object(s) and inter-RAT objects. Similarly, the reporting configuration list includes E-UTRA and inter-RAT reporting
configurations. Any measurement object can be linked to any reporting configuration of the same RAT type. Some
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reporting configurations may not be linked to a measurement object. Likewise, some measurement objects may not be
linked to areporting configuration.

The measurement procedures distinguish the following types of cells:

1. Theserving cell(s) - these are the PCell and one or more SCells, if configured for a UE supporting CA or DC.
Likewise, NR serving cell(s) are the NR PSCell and SCells, if the UE is configured with EN-DC.

2. Listed cells - these are cells listed within the measurement object(s) or, for inter-RAT WLAN, the WLANSs
matching the WLAN identifiers configured in the measurement object or the WLAN the UE is connected to.

3. Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on
the carrier frequency(ies) indicated by the measurement object(s) or, for inter-RAT WLAN, the WLANS not
included in the measObjectWLAN but meeting the triggering requirements.

For E-UTRA, the UE measures and reports on the serving cell(s), listed cells, detected cells, transmission resource
poolsfor V2X sidelink communication, and, for RSS| and channel occupancy measurements, the UE measures and
reports on any reception on the indicated frequency. For inter-RAT NR, the UE measures and reports on detected cells
and, if configured with EN-DC, on NR serving cell(s). For inter-RAT UTRA, the UE measures and reports on listed
cellsand optionally on cells that are within arange for which reporting is allowed by E-UTRAN. For inter-RAT
GERAN, the UE measures and reports on detected cells. For inter-RAT CDMA2000, the UE measures and reports on
listed cells. For inter-RAT WLAN, the UE measures and reports on listed cells.

NOTE 2: For inter-RAT UTRA and CDMA2000, the UE measures and reports also on detected cells for the
purpose of SON.

NOTE 3: This specification is based on the assumption that typically CSG cells of home deployment type are not
indicated within the neighbour list. Furthermore, the assumption is that for non-home deployments, the
physical cell identity is unigue within the area of alarge macro cell (i.e. asfor UTRAN).

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
coversthe direct UE action related to the received measConfig.

5.5.2 Measurement configuration

5521 General
E-UTRAN applies the procedure as follows:
- toensure that, whenever the UE has a measConfig, it includes a measObject for each LTE serving frequency;

- to configure at most one measurement identity using areporting configuration with the purpose set to
reportCGl;

- for E-UTRA serving frequencies, set the EARFCN within the corresponding measObject according to the band
as used for reception/ transmission;

- to configure at most one measurement identity using a reporting configuration with ul-DelayConfig;
- toconfigure at most one measurement identity using a reporting configuration with reportSFTD-Meas;
- to configure at most one MeasObjectNR with the same carrierFreg;
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:
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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 or measGapConfigPer CC-List:

2> perform the measurement gap configuration procedure as specified in 5.5.2.9;
1> if the received measConfig includes the measGapConfigDensePRS:

2> perform the measurement gap configuration procedure for RSTD measurements with dense PRS
configuration as specified in 5.5.2.92;

1> if the received measConfig includes the measGapSharingConfig:
2> perform the measurement gap sharing configuration procedure as specified in 5.5.2.12;
1> if the received measConfig includes the s-Measure:

2> set the parameter s-Measure within VarMeasConfig to the lowest value of the RSRP rangesindicated by the
received value of s-Measure;

1> if the received measConfig includes the preRegistrationl nfoHRPD:

2> forward the preRegistrationlnfoHRPD to CDMA2000 upper layers;
1> if the received measConfig includes the speedStatePars:

2> set the parameter speedStatePars within VarMeasConfig to the received value of speedStatePars;
1> if the received measConfig includes the allowl nterruptions:

2> set the parameter allowlnterruptions within VarMeasConfig to the received value of allowl nterruptions;

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, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld,;

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.

5.5.2.2a Measurement identity autonomous removal

The UE shall:
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1> for each measld included in the measl dList within VarMeasConfig:

2> if the associated reportConfig concerns an event involving a serving cell while the concerned serving cell is
not configured; or

2> if the associated reportConfig concerns an event involving a WLAN mobility set while the concerned WLAN
mobility set is not configured; or

2> if the associated reportConfig concerns an event involving a transmission resource pool for V2X sidelink
communication while the concerned resource pool is not configured; or

2> if the associated reportConfig concerns an event involving reportSFTD-Meas set to pSCell while the nr-
Config is not configured:

3> remove the measld from the measl dList within the VarMeasConfig;
3> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

3> stop the periodical reporting timer if running, and reset the associated information (e.g. timeToTrigger)
for this measld;

NOTE 1. The above UE autonomous removal of measld's applies only for measurement events A1, A2, A6, and
also appliesfor events A3 and A5 if configured for PSCell and W2 and W3 and V1 and V2 and event
involving reportSFTD-Meas set to pSCell, if configured.

NOTE 2: When performed during re-establishment, the UE is only configured with a primary frequency (i.e. the
SCell(s) and WLAN mobility set are released, if configured).

5.5.2.3 Measurement identity addition/ modification
E-UTRAN applies the procedure as follows:

- configureameasld 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 measidList within the VarMeasConfig:
3> replace the entry with the value received for this measid;
2> else
3> add anew 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, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> if thetrigger Typeis set to periodical and the purposeis set to reportCGl in the reportConfig associated with
this measld:

3> if the measObject associated with this measld concerns E-UTRA:
4> if the si-RequestForHO isincluded in the reportConfig associated with this measld:
5> if the UE isacategory 0 UE according to TS 36.306 [5]:
6> start timer T321 with the timer value set to 190 ms for this measld;
5> elser
6> start timer T321 with the timer value set to 150 ms for this measld;

4> else
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5> gtart timer T321 with the timer value set to 1 second for this measld;
3> elseif the measObject associated with this measld concerns UTRA:
4> if the si-RequestForHO isincluded in the reportConfig associated with this measl d:
5> for UTRA FDD, start timer T321 with the timer value set to 2 seconds for this measld;
5> for UTRA TDD, start timer T321 with the timer value set to [1 second] for this measid;
4> else
5> gtart timer T321 with the timer value set to 8 seconds for this measld;
3> eseif 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 measi d;
4> if the measObject associated with this measld concerns FR2:
5> gtart timer T321 with the timer value set to 16 seconds for this measld;
3> dse
4> start timer T321 with the timer value set to 8 seconds for this measld;
55.24 Measurement object removal
The UE shall:

1> for each measObjectld included in the received measObjectToRemovel.ist that is part of the current UE
configuration 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 measldList within the VarMeasConfig, if any;
2> if ameasld isremoved from the measldList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

3> stop the periodical reporting timer or timer T321, 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 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, altTTT-CellsToAddModList,
cellsToRemovelist, blackCellsToRemovelist, whiteCellsToRemoveList, alt TTT-CellsToRemoveList,
measSubframePatter nConfigNeigh, measDS-Config, wlan-ToAddModList, wlan-ToRemoveL.ist, tx-
ResourcePool ToRemoveList and tx-ResourcePool ToOAddList;

3> if the received measObject includes the cellsToRemoveL.ist:

4> for each celllndex included in the cellsToRemoveList:
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5> remove the entry with the matching celllndex from the cellsToAddModList;
3> if the received measObject includes the cellsToAddModList:
4> for each cellIndex value included in the cellsSToAddModList:
5> if an entry with the matching celllndex exists in the cellsToAddModList:
6> replace the entry with the value received for this cellindex;
5> elser
6> add a new entry for the received celllndex to the cellsToAddModList;
3> if the received measObject includes the blackCellsToRemoveL.ist:
4> for each cellindex included in the blackCellsToRemovelL.ist:
5> remove the entry with the matching celllndex from the blackCellsToAddModList;

NOTE 1: For each celllndex included in the blackCellsToRemoveL.ist that concerns overlapping ranges of cells, a
cell isremoved from the black list of cellsonly if all cell indexes containing it are removed.

3> if the received measObject includes the blackCellsToAddModList:
4> for each celllndex included in the blackCellsToAddModList:
5> if an entry with the matching celllndex isincluded in the blackCellsToAddModList:
6> replace the entry with the value received for this celllndex;
5> else:
6> add a new entry for the received cellIndex to the blackCellsToAddModList;
3> if the received measObject includes the whiteCellsToRemoveL.ist:
4> for each cellindex included in the whiteCellsToRemovelL.ist:
5> remove the entry with the matching celllndex from the whiteCellsToAddModList;

NOTE 2: For each celllndex included in the whiteCellsSToRemoveL.ist that concerns overlapping ranges of cells, a
cell isremoved from the white list of cells only if all cell indexes containing it are removed.

3> if the received measObject includes the whiteCellsToAddModList:
4> for each celllndex included in the whiteCellsToAddModList:
5> if an entry with the matching cellindex isincluded in the whiteCellsToAddModList:
6> replace the entry with the value received for this celllndex;
5> elser
6> add a new entry for the received cellIndex to the whiteCellsToAddModList;
3> if the received measObject includes the alt TTT-CellsToRemovelL.ist:
4> for each cellindex included in the altTTT-Cell SToRemoveList:
5> remove the entry with the matching celllndex from the altTTT-CellsToAddModList;

NOTE 3: For each celllndex included in the alt TTT-CellsToRemovelL.ist that concerns overlapping ranges of cells, a
cell isremoved from thelist of cellsonly if all cell indexes containing it are removed.

3> if the received measObject includes the alt TTT-CellsToAddModList:
4> for each celllndex value included in the altTTT-CellsToAddModList:
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5> if an entry with the matching celllndex exists in the alt TTT-CellsToAddModList:
6> replace the entry with the value received for this cellindex;
5> else:
6> add a new entry for the received celllndex to the alt TTT-CellsToAddModList;
3> if the received measObject includes measSubframePatternConfigNeigh:
4> set measSubframePatter nConfigNeigh within the VarMeasConfig to the value of the received field
3> if the received measObject includes measDS-Config:
4> if measDS-Configis set to setup:
5> if the received measDS-Config includes the measCS -RS ToRemoveL.ist:
6> for each measCS-RS-Id included in the measCSl-RS-ToRemovel.ist:
7> remove the entry with the matching measCS-RS-Id from the measCS -RS- ToAddModList;

5> if the received measDS-Config includes the measCS -RS ToAddModList, for each measCSl-RS-Id
value included in the measCS -RS- ToAddModList:

6> if an entry with the matching measC3-RS-1d exists in the measCS-RS- ToAddModList:
7> replace the entry with the value received for this measCS-RS-Id;

6> else
7> add a new entry for the received measCS-RS-1d to the measCS-RS- ToAddModList;

5> set other fields of the measDS-Config within the VarMeasConfig to the value of the received
fields;

5> perform the discovery signals measurement timing configuration procedure as specified in
5.5.2.10;

4> else:
5> release the discovery signals measurement configuration;
3> if the received measObject modifies fields other than cellsForWhichToReportSFTD:

4> for each measld associated with this measObjectld in the measldList within the VarMeasConfig, if
any:

5> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

5> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the
associated information (e.g. timeToTrigger) for this measld;

3> if the received measObject includes the wlan-ToRemovel.ist:
4> for each WLAN-Identifiersincluded in the wlan-ToRemoveL.ist:
5> remove the entry with the matching WLAN-Identifiers from the wlan-ToAddModList;
NOTE 3a Matching of WLAN-Identifiers requires that all WLAN identifier fields should be same.
3> if the received measObject includes the wlan-ToAddModList:
4> for each WLAN-Identifiersincluded in the wlan-ToAddModList:
5> add a new entry for the received WLAN-Identifiers to the wlan-ToAddModList;

3> if the received measObject includes the tx-Resour cePool ToRemoveList:
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4> for each transmission resource pool indicated in tx-ResourcePool ToRemoveL.ist:

5> remove the entry with the matching identity of the transmission resource pool from the tx-
ResourcePool ToAddList;

3> if the received measObject includes the tx-ResourcePool ToAddList:
4> for each transmission resource pool indicated in tx-ResourcePool ToAddList:

5> add a new entry for the received identity of the transmission resource pool to the tx-
ResourcePool ToAddList;

2> else
3> add a new entry for the received measObject to the measObjectList within VarMeasConfig;
NOTE 4: UE does not need to retain cellForWhichToReportCGl in the measObject after reporting cgi-Info.

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, 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
this entry:

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 in VarMeasReportList, if included;

4> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> else
3> add a new 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):
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2> set the corresponding parameter(s) in guantityConfig within VarMeasConfig to the val ue 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, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld;

5.5.2.9 Measurement gap configuration
The UE shall:
1> if measGapConfig is set to setup:

2> if ameasurement gap configuration measGapConfig or measGapConfigPer CC-List is already setup, release
the measurement gap configuration;

2> if the gapOffset in measGapConfig indicates a non-uniform gap pattern:

3> setup the measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of the first gap of each non-uniform gap pattern occurs at an
SFN and subframe meeting the following condition (SFN and subframe of MCG cells):

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= LMGRP/10 as defined in TS 36.133 [16];
2> ese

3> setup the 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 and subframe of MCG cells):

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 36.133[16];
2> if EN-DC is configured:
3> if the UE is configured with fr1-Gap set to TRUE:
4> apply the gap configuration for LTE serving cellsand for NR serving cells on FR1,;
3> else
4> apply the gap configuration for all LTE and NR serving cells;

2> if mgta is set to TRUE, apply atiming advance value of 0.5ms to the gap occurrences cal culated above
according to TS 38.133 [16];

NOTE 1: The UE applies asingle gap, which timing isrelative to the MCG cells, even when configured with DC.
In case of EN-DC, the UE may either be configured with a single (common) gap or with two separate
gapsi.e. afirst one for FR1 (configured by E-UTRA RRC) and a second one for FR2 (configured by NR
RRC).

1> elseif measGapConfig is set to release:
2> release the measurement gap configuration measGapConfig;
1> if measGapConfigPer CC-List is set to setup:

2> if ameasurement gap configuration measGapConfig is aready setup, release measGapConfig;
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2> if measGapConfigToRemovel.ist isincluded:
3> for each ServCelllndex included in the measGapConfigToRemoveList:
4> release measGapConfigCC for the serving cell indicated by servCellld;
2> if measGapConfigToAddModList is included:
3> for each ServCelllndex included in the measGapConfigToAddModList:
4> store measGapConfigCC for the serving cell indicated by servCellld;

2> for each serving cell with stored measGapConfigCC indicating a non-uniform gap pattern, setup the
measurement gap configuration indicated by the measGapConfigCC in accordance with the received
gapOffset, i.e., the first subframe of the first gap of each non-uniform gap pattern occurs at an SFN and
subframe meeting the following condition (SFN and subframe of MCG cells):

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= LMGRP/10 as defined in TS 36.133[16];

2> for each serving cell with stored measGapConfigCC not indicating a non-uniform gap pattern, setup the
measurement gap configuration indicated by the measGapConfigCC 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 and subframe of MCG cells):

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 36.133[16];
NOTE 2: The UE applies gap timing relative to the MCG cells, even when configured with DC.
1> else (measGapConfigPer CC-List is set to release):
2> release the measurement gap configuration measGapConfigPer CC-Ligt;

NOTE 3: When a SCell isreleased, the UE is not required to apply a per CC measurement gap configuration
associated to the SCell.

5.5.2.9a Measurement gap configuration for RSTD measurements with dense PRS
configuration

The UE shall:
1> if measGapConfigDensePRSis set to setup:

2> setup the measurement gap configuration indicated by the measGapConfigDensePRS in accordance with the
received gapOffsetDensePRS i.e., the first subframe of each gap occurs at an SFN and subframe meeting the
following condition:

SFN mod T = FLOOR(gapOffsetDensePRSY10);
subframe = gapOffsetDensePRS mod 10;
with T= MGRP/10 as defined in TS 36.133 [16];

5.5.2.10 Discovery signals measurement timing configuration

The UE shall setup the discovery signals measurement timing configuration (DM TC) in accordance with the received
dmtc-PeriodOffset, i.e., the first subframe of each DMTC occasion occurs at an SFN and subframe of the PCell meeting
the following condition:

SFN mod T = FLOOR(dmtc-Offset/10);
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subframe = dmtc-Offset mod 10;
with T = dmtc-Periodicity/10;

On the concerned frequency, the UE shall not consider discovery signals transmission in subframes outside the DMTC
occasion for measurements including RRM measurements.

5.5.2.11 RSSI measurement timing configuration

The UE shall setup the RSSI measurement timing configuraton (RMTC) in accordance with the received rmtc-Period,
rmtc-SubframeOffset if configured otherwise determined by the UE randomly, i.e. the first symbol of each RMTC
occasion occurs at first symbol of an SFN and subframe of the PCell meeting the following condition:

SFN mod T = FLOOR(rmtc-SubframeOffset/10);
subframe = rmtc-SubframeOffset mod 10;
with T = rmtc-Period/10;

On the concerned frequency, the UE shall not consider RSSI measurements outside the configured RMTC occasion
which lasts for measDuration for RSS| and channel occupancy measurements.

5.5.2.12 Measurement gap sharing configuration
The UE shall:
1> if measGapSharingConfig is set to setup:

2> if ameasurement gap sharing configuration is aready setup, release the measurement gap sharing
configuration;

2> setup the measurement gap sharing configuration indicated by the measGapSharingConfig in accordance
with the received measGapSharingScheme as defined in TS 36.133 [16];

NOTE: Incaseof EN-DC, the UE may either be configured with a single (common) gap sharing or with two
separate gap sharing configurations, i.e. afirst one for FR1 (configured by E-UTRA RRC) and a second
one for FR2 (configured by NR RRC). For the case of per FR gap configuration, the gap sharing
configured here (i.e. E-UTRA RRC) is applicable only for FR1 gap.

1> else:
2> release the measurement gap sharing configuration;
5.5.2.13 NR measurement timing configuration

The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the
received periodicityAndOffset parameter in the MTC-SSB-NR configuration i.e., the first subframe of each SMTC
occasion occurs at an SFN and subframe of the PCell 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).

On the concerned frequency, the UE shall not consider SS/PBCH block transmission in subframes outside the SMTC
occasion for measurements including RRM measurements.
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55.3 Performing measurements
5531 General

For al measurements, except for UE Rx—Tx time difference measurements, RSSI, UL PDCP Packet Delay per QCI
measurement, channel occupancy measurements, CBR measurement, sensing measurement and except for WLAN
measurements of Band, Carrier Info, Available Admission Capacity, Backhaul Bandwidth, Channel Utilization, and
Station Count, the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for
evaluation of reporting criteria or for measurement reporting. When performing measurements on NR carriers, the UE
derivesthe cell quality as specified in 5.5.3.3 and the beam quality as specified in 5.5.3.4.

The UE shall:
1> whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell asfollows:

2> for the PCell, apply the time domain measurement resource restriction in accordance with
measubframePatternPCell, if configured;

2> if the UE supports CRS based discovery signals measurement:

3> for each SCell in deactivated state, apply the discovery signals measurement timing configurationin
accordance with measDS-Config, if configured within the measObject corresponding to the frequency of
the SCll;

1> if the UE has ameasConfig with rs-sinr-Config configured, perform RS-SINR (asindicated in the associated
reportConfig) measurements as follows:

2> perform the corresponding measurements on the frequency indicated in the associated measObject using
available idle periods or using autonomous gaps as necessary;

1> for each measld included in the measldList within VarMeasConfig:
2> if the purpose for the associated reportConfig is set to reportCGil:
3> if si-RequestForHO is configured for the associated reportConfig:

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using autonomous gaps as necessary;

3> dse

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using available idle periods or using autonomous gaps as necessary;,

NOTE 1: If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort
communication with al serving cell(s), i.e. create autonomous gaps to perform the corresponding
measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the
measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods.

3> try to acquire the global cell identity of the cell indicated by the cellForWhichToReportCGlI in the
associated measObject by acquiring the relevant system information from the concerned cell;

3> if an entry in the cell AccessRel atedinfoList includes the selected PLMN, acquire the relevant system
information from the concerned cell;

3> if the cell indicated by the cell ForWhichToReportCGI included in the associated measObject is an E-
UTRAN cell:

4> try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;
4> try to acquire the trackingAreaCode in the concerned cell;

4> try to acquire the list of additional PLMN ldentities, asincluded in the plmn-ldentityList, if multiple
PLMN identities are broadcast in the concerned cell;
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4> if cell AccessRelatedinfoList is included, use trackingAreaCode and plmn-ldentityList from the entry
of cell AccessRelatedinfoList containing the selected PLMN;
4> if the includeMultiBandl nfo is configured:
5> try to acquire the fregBandindicator in the Systeml nformationBlockTypelof the concerned cell;

5> try to acquire the list of additional frequency band indicators, as included in the multiBandinfoList,
if multiple frequency band indicators are included in the Systeml nformationBlockTypelof the
concerned cell;

5> try to acquire the freqBandindicatorPriority, if the freqBandindicatorPriority isincluded in the
Systeml nformationBlockTypelof the concerned cell;

4> if cell AccessRelatedInfoList-5GC is broadcast in the concerned cell and the UE is E-UTRA/5GC
capable:

5> try to acquire the cell AccessRel atedi nfoList-5GC;
NOTE 2: The 'primary' PLMN is part of the global cell identity.

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject isa UTRAN
cell:

4> try to acquire the LAC, the RAC and the list of additional PLMN Identities, if multiple PLMN
identities are broadcast in the concerned cell;

4> try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject isa GERAN
cell:

4> try to acquire the RAC in the concerned cell;

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a
CDMA2000 cell and the cdma2000-Type included in the measObject is typeHRPD:

4> try to acquire the Sector 1D in the concerned cell;

3> if the cell indicated by the cell ForWhichToReportCGlI included in the associated measObject is a
CDMA2000 cell and the cdma2000-Type included in the measObject is typelXRTT:

4> try to acquirethe BASE ID, SID and NID in the concerned cell;

3> if the cell indicated by the cell ForWhichToReportCGlI included in the associated MeasObject is an NR
cell:

4> if theindicated cell is broadcasting SIB1 (see TS 38.213 [88], clause 13):

5> try to acquire the plmn-ldentitylnfoList including plmn-ldentityList, trackingAreaCode (if
available), ran-AreaCode (if available) and cellldentity for each entry of the plmn-ldentitylnfoList;

5> try to acquire the frequencyBandList, if multiple frequency bands are broadcasted in the concerned
cell;

2> if the ul-DelayConfig is configured for the associated reportConfig:

3> ignore the measObject;

3> configure the PDCP layer to perform UL PDCP Packet Delay per QCl measurement;
2> else

3> if ameasurement gap configuration is setup; or

3> if the UE does not require measurement gaps to perform the concerned measurements:
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4> if ssMeasure is not configured; or
4> if ssMeasure is configured and the PCell RSRP, after layer 3 filtering, islower than thisvalue; or
4> if the associated measObject concerns NR; or
4> if measDS-Config is configured in the associated measObject:
5> if the UE supports CSI-RS based discovery signals measurement; and

5> if the eventld in the associated reportConfig is set to eventC1 or eventC2, or if reportStrongestCS -
RSsisincluded in the associated reportConfig:

6> perform the corresponding measurements of CSI-RS resources on the frequency indicated in
the concerned measObject, applying the discovery signals measurement timing configuration
in accordance with measDS-Config in the concerned measObject;

6> if reportCRS-Meas isincluded in the associated reportConfig, perform the corresponding
measurements of neighbouring cells on the frequencies indicated in the concerned measObject
asfollows:

7> for neighbouring cells on the primary frequency, apply the time domain measurement
resource restriction in accordance with measSubframePatternConfigNeigh, if configured in
the concerned measObject;

7> apply the discovery signals measurement timing configuration in accordance with measDS-
Config in the concerned measObject;

5> else

6> perform the corresponding measurements of neighbouring cells on the frequencies and RATs
indicated in the concerned measObject as follows:

7> for neighbouring cells on the primary frequency, apply the time domain measurement
resource restriction in accordance with measSubframePatternConfigNeigh, if configured in
the concerned measObject;

7> if the UE supports CRS based discovery signals measurement, apply the discovery signals
measurement timing configuration in accordance with measDS-Config, if configured in the
concerned measObject;

4> if the ue-RXTxTimeDiffPeriodical is configured in the associated reportConfig:
5> perform the UE Rx—Tx time difference measurements on the PCell;

4> if the reportSSTD-Meas is set to true or pSCell in the associated reportConfig:
5> perform SSTD measurements between the PCell and the PSCell;

4> if the reportSFTD-Meas s set to pSCell in the associated reportConfig:
5> perform SFTD measurements between the PCell and the NR PSCell;

4> if the reportS-TD-Meas is set to neighbor Cellsin the associated reportConfig:

5> perform SFTD measurements between the PCell and NR cell(s) on the frequency indicated in the
associated measObject;

4> if the measRSS -ReportConfig is configured in the associated reportConfig:

5> perform the RSSI and channel occupancy measurements on the frequency indicated in the
associated measObject;

2> perform the evaluation of reporting criteria as specified in 5.5.4;

The UE capable of CBR measurement when configured to transmit non-P2X related V2X sidelink communication
shal:
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1> if in coverage on the frequency used for V2X sidelink communication transmission as defined in TS 36.304 [4],
clause 11.4; or

1> if the concerned frequency isincluded in v2x-Inter FreglnfoList in RRCConnectionReconfiguration or in v2x-
Inter FreglnfoList within Systeml nformationBlockType21 or Systeml nfor mationBlockType26:

2> if theUE isin RRC_IDLE:
3> if the concerned frequency is the camped freguency:

4> perform CBR measurement on the pools in v2x-CommTxPool Normal Common and v2x-
CommTxPool Exceptional if included in Systeml nformationBlockType21;

3> eseif v2x-CommTxPoolNormal or v2x-CommTxPool Exceptional isincluded in v2x-Inter FreglnfoList for
the concerned frequency within Systeml nformationBlockType21 or Systeml nfor mationBlockType26:

4> perform CBR measurement on pools in v2x-CommTxPool Normal and v2x-CommTxPool Exceptional
in v2x-Inter FreglnfoList for the concerned frequency in Systeml nformationBlockType21 or
Systemlnfor mati onBlockType26;

3> elseif the concerned frequency broadcasts Systeml nformationBlockType21:

4> perform CBR measurement on poolsin v2x-CommTxPool Nor mal Common and v2x-
CommTxPool Exceptional if included in SystemlnformationBlockType21 broadcast on the concerned
frequency;

2> if the UE isin RRC_CONNECTED:
3> if tx-ResourcePool ToAddList isincluded in VarMeasConfig:
4> perform CBR measurements on each resource pool indicated in tx-ResourcePool ToAddList;
3> if the concerned frequency is the PCell's frequency:

4> perform CBR measurement on the poolsin v2x-CommTxPool Normal Dedicated or v2x-
SchedulingPool if included in RRCConnectionReconfiguration, v2x-CommTxPool Exceptional if
included in Systeml nformationBlockType21 for the concerned frequency and v2x-
CommTxPool Exceptional if included in mobilityControl InfoV2X;

3> elseif v2x-CommTxPoolNormal, v2x-SchedulingPool or v2x-CommTxPool Exceptional isincluded in v2x-
Inter FreginfoList for the concerned frequency within RRCConnectionReconfiguration:

4> perform CBR measurement on pools in v2x-CommTxPoolNormal, v2x-SchedulingPool, and v2x-
CommTxPool Exceptional if included in v2x-InterFreginfoList for the concerned frequency in
RRCConnectionReconfiguration;

3> eseif the concerned frequency broadcasts Systeml nformationBlockType21:

4> perform CBR measurement on poolsin v2x-CommTxPool Normal Common and v2x-
CommTxPool Exceptional if included in SystemlnformationBlockType21 for the concerned frequency;

1> else

2> perform CBR measurement on pools in v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned
frequency;

The UE capable of sensing measurement, with commTxResour ces set to scheduled, shall:
1> for each measld included in the measldList within VarMeasConfig:
2> if measSensing-Config is configured in the associated measObject

3> perform the sensing measurement in accordance with TS 36.213 [23] on the pools of v2x-SchedulingPool
and also indicated in tx-ResourcePool ToAddList in the associated measObject, using
sensingSubchannel Number, sensingPeriodicity, sensingResourceCounter and sensingPriority.
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NOTE 3: The s-Measure defines when the UE is required to perform measurements. The UE is however alowed to
perform measurements also when the PCell RSRP exceeds s-Measure, e.g., to measure cells broadcasting
a CSG identity following use of the autonomous search function as defined in TS 36.304 [4].

NOTE 4: The UE may not perform the WLAN measurementsit is configured with e.g. due to connection to another
WLAN based on user preferences as specified in TS 23.402 [75] or due to turning off WLAN.

5.5.3.2 Layer 3 filtering
The UE shall:
1> for each measurement quantity that the UE performs measurements according to 5.5.3.1:

NOTE 1: Thisdoes not include quantities configured solely for UE Rx-Tx time difference, SSTD measurements
and RSS!, channel occupancy measurements, WLAN measurements of Band, Carrier Info, Available
Admission Capacity, Backhaul Bandwidth, Channel Utilization, and Station Count, CBR measurement,
sensing measurement and UL PDCP Packet Delay per QCl measurement i.e. for those types of
measurements the UE ignores the trigger Quantity and reportQuantity.

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by
the following formula:

F.=1-a)-F _,+a-M,

where
Mn isthe latest received measurement result from the physical layer;

Fnisthe 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

a=1/2% where k is the filter Coefficient for the corresponding measurement quantity received by the
guantityConfig;

2> adapt the filter 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 200 ms;

NOTE 2: If kissetto 0, no layer 3 filtering is applicable.

NOTE 3: 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 4: Thefilter input rate isimplementation dependent, to fulfil the performance requirements set in TS 36.133
[16]. For further details about the physical layer measurements, see TS 36.133 [16].

5.5.3.3 Derivation of NR cell quality
The UE shall:
1> if the associated measObject includes maxRS-1ndexCellQual; and
1> if there are multiple detected NR-SS beams associated to the cell; and

1> if threshRS-Index is configured and if for more than one of the NR-SS beams the measured result exceeds this
threshold:

2> consider the cell quality to be the linear average of the power values of the, up to maxRS-IndexCellQual, best
of the detected NR-SS beams exceeding threshRS-Index;

1> else

2> consider the cell quality to be the measurement result of the detected NR-SS beam, associated to the cell,
with the highest measurement resullt;
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5534 Derivation of NR beam quality
The UE shall:

1> consider the beam quality to be the value resulting after layer 3 filtering, as specified in 5.5.3.2, of the
measurement results of the concerned beam, where each result is averaged as described in TS 38.215[89];

554 Measurement report triggering

554.1 General
If 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 purpose set to reportStrongestCellsFor SON:
3> consider any neighbouring cell detected on the associated frequency to be applicable;
2> elseif the corresponding reportConfig includes a purpose set to reportCGil:

3> consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which
has aphysical cell identity matching the value of the cellForWhichToReportCGlI included in the
corresponding measObject within the VarMeasConfig to be applicable;

2> else
3> if the corresponding measObject concerns E-UTRA:

4> if the ue-RXTxTimeDiffPeriodical is configured in the corresponding reportConfig:
5> consider only the PCell to be applicable;

4> elseif the reportSSTD-Measiis set to true in the corresponding reportConfig:
5> consider the PSCell to be applicable;

4> elseif the eventAl or eventA2 is configured in the corresponding reportConfig:
5> consider only the serving cell to be applicable;

4> elseif eventC1 or eventC2 is configured in the corresponding reportConfig; or if reportSrongestCa -
RSsisincluded in the corresponding reportConfig:

5> consider a CSI-RS resource on the associated frequency to be applicable when the concerned CSI-
RSresourceisincluded in the measCS -RS- ToAddModList defined within the VarMeasConfig for
this measld;

4> elseif measRSS-ReportConfig is configured in the corresponding reportConfig:

5> consider the resource indicated by the rmtc-Config on the associated frequency to be applicable;
4> else

5> if useWhiteCellList is set to TRUE:

6> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell isincluded in the whiteCellsToAddModList defined within the Var MeasConfig
for thismeasld;

5> else

6> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell is not included in the blackCellsToAddModList defined within the
VarMeasConfig for this measld,;
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5> for eventsinvolving a serving cell on one frequency and neighbours on another frequency,
consider the serving cell on the other frequency as a neighbouring cell;

4> if the corresponding reportConfig includes alternativeTimeToTrigger and if the UE supports
alternativeTimeToTrigger:

5> use the value of alternativeTimeToTrigger asthetimeto trigger instead of the value of
timeToTrigger in the corresponding reportConfig for cellsincluded inthe altTTT-
CellsToAddModList of the corresponding measObject;

3> elseif the corresponding measObject concerns UTRA or CDMA2000:
4> consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is
included in the cellsToAddModList defined within the VarMeasConfig for this measld (i.e. the cell is
included in the white-list);

NOTE 0: The UE may also consider a neighbouring cell on the associated UTRA frequency to be applicable when
the concerned cell isincluded in the csg-allowedReportingCells within the VarMeasConfig for this
measld, if configured in the corresponding measObjectUTRA (i.e. the cell isincluded in the range of
physical cell identities for which reporting is alowed).

3> elseif the corresponding measObject concerns GERAN:

4> consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned
cell matches the nce-Permitted defined within the VarMeasConfig for this measid;

3> elseif the corresponding measObject concerns WLAN:

4> consider aWLAN on the associated set of frequencies, asindicated by carrierFreq or on all WLAN

frequencies when carrierFreq is not present, to be applicable if the WLAN matches all WLAN
identifiers of at least one entry within wlan-1d-List for this measld;

3> elseif the corresponding measObject concerns NR:
4> if the reportSFTD-Measiis set to pSCell in the corresponding reportConfiglnter RAT:
5> consider the PSCell to be applicable;
4> elseif the reportSFTD-Measiis set to neighbor Cells in the corresponding reportConfiglnter RAT:
5> if cellsForWhichToReportSFTD is configured in the corresponding measObjectNR:

6> consider any neighbouring NR cell on the associated frequency that isincluded in
cellsForWhichToReportSFTD to be applicable;

5> else:
6> consider up to 3 strongest neighbouring NR cells detected on the associated frequency to be
applicable when the concerned cells are not included in the blackCellsToAddModList defined
within the VarMeasConfig for this measld;
4> else:
5> if the eventB1 or eventB2 is configured in the corresponding reportConfig:
6> consider aserving cell, if any, on the associated NR frequency as neighbouring cell;
5> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig
for this measld;

2> if tx-ResourcePool ToAddList is configured in the measObject, and if the corresponding reportConfig
includes a purpose set to sidelink or includes eventV1 or eventV2:

3> consider the transmission resource pools indicated by the tx-ResourcePool ToAddList defined within the
VarMeasConfig for this measld to be applicable;
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2>

2>

2>

2>

if the corresponding reportConfig includes a purpose set to reportLocation:
3> consider only the PCell to be applicable;

if thetriggerTypeis set to event, and if the corresponding reportConfig does not include

number OfTriggeringCells, 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 cellsfor al 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
thismeasld (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
measld;

3> if the UE supports T312 and if useT312 isincluded for this event and if T310 is running:
4> if T312 isnot running:
5> gtart timer T312 with the value configured in the corresponding measObject;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetriggerTypeis set to event, and if the corresponding reportConfig does not include

number Of TriggeringCells, 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 thismeasid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> if the UE supports T312 and if useT312 isincluded for this event and if T310 isrunning:
4> if T312 isnot running:
5> gtart timer T312 with the value configured in the corresponding measObject;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

if the trigger Typeis set to event and if the corresponding reportConfig includes number Of TriggeringCells,
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 for al
measurements after layer 3 filtering taken during timeToTrigger defined for this event within the
VarMeasConfig:

3> If the VarMeasReportList does not include a measurement reporting entry for this measld (afirst cell
triggers the event):

4> include a measurement reporting entry within the VarMeasReportList for this measld;
3> If the number of cell(s) in the cellsTriggeredList is larger than or equal to number OfTriggeringCell:

4> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> dse

4> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

4> If the number of cell(s) inthe cellsTriggeredList islarger than or equal to number OfTriggeringCells:
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2>

2>

2>

2>

5> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;
5> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetrigger Typeis set to event 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
al 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 reportOnLeaveis set to TRUE for the corresponding reporting configuration or if a6-ReportOnLeaveis
set to TRUE or if a4-ab-ReportOnLeave is set to TRUE for the corresponding reporting configuration:

4> nitiate 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 thetrigger Typeis set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventl d of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable CSI-RS resources for al measurements after layer 3 filtering taken during timeToTrigger
defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an
measurement reporting entry for thismeasld (i.e. afirst CSI-RS resource triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;

3> include the concerned CSI-RS resource(s) in the csi-RS- TriggeredList defined within the
VarMeasReportList for this measid;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetrigger Type is set to event 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 CSI-RS resources not included in the csi-RS- TriggeredList for all measurements after
layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (i.e. a
subsequent CSI-RS resource triggers the event):

3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to 0;

3> include the concerned CSI-RS resource(s) in the csi-RS- TriggeredList defined within the
VarMeasReportList for this measid;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetrigger Typeis set to event and if the leaving condition applicable for this event is fulfilled for one or
more of the CSI-RS resources included in the csi-RS-TriggeredList defined within the VarMeasReportList for
thismeasld for all measurements after layer 3 filtering taken during timeToTrigger defined within the
VarMeasConfig for this event:

3> remove the concerned CSI-RS resource(s) in the csi-RS-TriggeredList defined within the
VarMeasReportList for this measid;

3> if c1-ReportOnLeaveis set to TRUE for the corresponding reporting configuration or if c2-
ReportOnLeave is set to TRUE for the corresponding reporting configuration:

4> nitiate the measurement reporting procedure, as specified in 5.5.5;
3> if the csi-RS-TriggeredList defined within the VarMeasReportList for this measld is empty:

4> remove the measurement reporting entry within the VarMeasReportList for this measld;
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2>

2>

2>

2>

2>

2>

4> stop the periodical reporting timer for thismeasld, if running;

if the trigger Typeis set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventl d of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable transmission resource pools for al measurements taken during timeToTrigger defined for
this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement
reporting entry for this measld (afirst transmission resource pool triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;

3> include the concerned transmission resource pool(s) in the poolsTriggeredList defined within the
VarMeasReportList for this measid;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetrigger Type is set to event 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 transmission resource pools not included in the poolsTriggeredList for al measurements
taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent transmission
resource pool triggers the event):

3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> include the concerned transmission resource pool(s) in the poolsTriggeredList defined within the
VarMeasReportList for this measid;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetrigger Typeis set to event and if the leaving condition applicable for this event is fulfilled for one or
more applicable transmission resource pools included in the poolsTriggeredList defined within the
VarMeasReportList for this measld for all measurements taken during timeToTrigger defined within the
VarMeasConfig for this event:

3> remove the concerned transmission resource pool(s) from the poolsTriggeredList defined within the
VarMeasReportList for this measid;

3> if the poolsTriggeredList 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 thetriggerTypeis set to event and if the eventld is set to eventH1 or eventH2 and if the entering condition
applicable for this event, i.e. the event corresponding with the eventld of the corresponding reportConfig
within VarMeasConfig, is fulfilled during timeToTrigger defined within the VarMeasConfig for this event:

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 O;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

if measRSS-ReportConfig isincluded 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 O;

3> initiate the measurement reporting procedure as specified in 5.5.5 immediately when RSSI sample values
are reported by the physical layer after the first L1 measurement duration;

elseif the purpose isincluded and set to reportSrongestCells, reportStrongestCellsFor SON, reportLocation
sidelink or sensing and if a (first) measurement result is available;

3> include a measurement reporting entry within the VarMeasReportList for this measld;
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3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to 0;
3> if the purpose is set to reportStrongestCells and reportStrongestCS -RSs is not included:

4> if thetrigger Type is set to periodical and the corresponding reportConfig includes the ul-
DelayConfig:

5> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after afirst
measurement result is provided by lower layers;

4> elseif the corresponding measurement object concerns WLAN:

5> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity
to be reported becomes available for the PCell and for the applicable WLAN(S);

4> elseif the reportAmount exceeds 1:

5> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity
to be reported becomes available for the PCell;

4> else (i.e. the reportAmount is equal to 1):

5> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity
to be reported becomes available for the PCell and for the strongest cell among the applicable
cells, or becomes available for the pair of PCell and the PSCell in case of SSTD measurements, or
becomes available for each requested pair of PCell and NR cell or the maximal measurement
reporting delay as specified in TS 38.133 [84], clause 8.17.2.3 in case of SFTD measurements,

3> if the purpose is set to reportLocation, sidelink or sensing:
4> if the purpose is set to reportLocation:

5> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after both the
guantity to be reported for the PCell and the location information become available;

4> elseif the purposeis set to sidelink:

5> initiate the measurement reporting procedure as specified in 5.5.5 immediately after both the
quantity to be reported for the PCell and the CBR measurement result become available;

4> elseif the purposeis set to sensing:

5> initiate the measurement reporting procedure as specified in 5.5.5 immediately after both the
quantity to be reported for the PCell and the sensing measurement result become available;

3> elseif the purpose is not set to reportStrongestCells or reportStrongestCS-RSsis included:

4> initiate the measurement reporting procedure, as specified in 5.5.5, when it has determined the
strongest cells on the associated frequency;

2> upon expiry of the periodical reporting timer for this measld:
3> initiate the measurement reporting procedure, as specified in 5.5.5;
2> if the purpose isincluded and set to reportCGl:
3> if the UE acquired the information needed to set all fields of cgi-Info for the requested cell; or
3> if the UE detects that the requested NR cell is not transmitting SIB1:
4> include a measurement reporting entry within the VarMeasReportList for this measid;
4> set the number OfReportsSent defined within the VarMeasReportList for this measld to O;
4> stop timer T321;

4> initiate the measurement reporting procedure, as specified in 5.5.5;
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2> upon expiry of the T321 for this measld:
3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 2: The UE does not stop the periodical reporting with trigger Type set to event or to periodical while the
corresponding measurement is not performed due to the PCell RSRP being equal to or better than s-
Measure or due to the measurement gap not being setup.

NOTE 3: If the UE is configured with DRX, the UE may delay the measurement reporting for event triggered and
periodical triggered measurements until the Active Time, which isdefined in TS 36.321 [6].

5.5.4.2 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 primary or secondary cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

Inequality A1-1 (Entering condition)
Ms—Hys> Thresh
Inequality A1-2 (Leaving condition)
Ms+ Hys< Thresh
The variables in the formula are defined as follows:
Ms s the measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. al-Threshold as defined within reportConfigEUTRA 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.
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, isfulfilled;
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 primary or secondary cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

Inequality A2-1 (Entering condition)
Ms+Hys< Thresh
Inequality A2-2 (Leaving condition)

Ms—Hys> Thresh
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The variablesin the formula are defined as follows:
Msisthe measurement result of the serving cell, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigEUTRA for this
event).

Msisexpressed in dBm in 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.
5544 Event A3 (Neighbour becomes offset better than PCell/ PSCell)
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> if usePSCell of the corresponding reportConfig is set to true:
2> use the PSCell for Mp, Ofp and Ocp;
1> dse
2> use the PCell for Mp, Ofp and Ocp;

NOTE Thecdl(s) that triggers the event is on the frequency indicated in the associated measObject which may
be different from the frequency used by the PCell/ PSCell.

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.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. cellIndividual Offset as defined within measObjectEUTRA
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 PCell/ PSCell, not taking into account any offsets.

Ofp is the frequency specific offset of the frequency of the PCell/ PSCell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the PCell/ PSCell).

Ocp isthe cell specific offset of the PCell/ PSCell (i.e. cellindividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the PCell/ PSCell), and is set to zero if not configured for the PCell/ PSCell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. a3-Offset as defined within reportConfigEUTRA 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.
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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 variables in the formula are defined as follows:
Mn isthe measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. ad-Threshold as defined within reportConfigEUTRA for this
event).

Mn isexpressed in dBmin 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 (PCell/ PSCell 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;

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> if usePSCell of the corresponding reportConfig is set to true:
2> use the PSCell for Mp;

1> else
2> use the PCell for Mp;

NOTE: Thecell(s) that triggers the event is on the frequency indicated in the associated measObject which may
be different from the frequency used by the PCell/ PSCell.

Inequality A5-1 (Entering condition 1)
Mp+ Hys< Thresi

Inequality A5-2 (Entering condition 2)
Mn+ Ofn+Ocn— Hys> Thresh?
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Inequality A5-3 (Leaving condition 1)
Mp—Hys> Threstl
Inequality A5-4 (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/ PSCell, not taking into account any offsets.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of 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 reportConfigEUTRA for this event).

Threshl isthe threshold parameter for this event (i.e. a5-Thresholdl as defined within reportConfigEUTRA for this
event).

Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within reportConfigEUTRA 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.
Threshlisexpressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.
5.5.4.6a 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 that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

NOTE: The neighbour(s) is on the same frequency as the SCell i.e. both are on the frequency indicated in the
associated measObject.

Inequality A6-1 (Entering condition)
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 measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Msisthe measurement result of the serving cell, not taking into account any offsets.
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Ocsisthe cell specific offset of the serving cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the serving frequency), and is set to zero if not configured for the serving cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. a6-Offset as defined within reportConfigEUTRA 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.

5547 Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:
1> for UTRA and CDMA2000, only trigger the event for cellsincluded in the corresponding measurement object;
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— Hys> Thresh

Inequality B1-2 (Leaving condition)

Mn+Ofn+ Hys< Thresh

The variables in the formula are defined as follows:

Mn isthe measurement result of the inter-RAT neighbour cell, not taking into account any offsets. For COMA 2000
measurement result, pilotStrength is divided by -2.

Ofn isthe frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined
within the measObject corresponding to the frequency of the neighbour inter-RAT cell).

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Thresh is the threshold parameter for this event (i.e. b1-Threshold as defined within reportConfiglnter RAT for this
event). For CDMA2000, b1-Threshold is divided by -2.

Mn isexpressed in dBm or in dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.

5548 Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour
becomes better than threshold?2)

The UE shall:
1> for UTRA and CDMA2000, only trigger the event for cellsincluded in the corresponding measurement object;

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 least
one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)
Mp+ Hys< ThrestiL

Inequality B2-2 (Entering condition 2)

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 198 ETSI TS 136 331 V15.4.0 (2019-04)

Mn+Ofn—Hys> Thresh?
Inequality B2-3 (Leaving condition 1)
Mp—Hys> Thresi
Inequality B2-4 (Leaving condition 2)
Mn+Ofn+ 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 isthe measurement result of the inter-RAT neighbour cell, not taking into account any offsets. For CDMA2000
measurement result, pilotStrength is divided by -2.

Ofn isthe frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined
within the measObject corresponding to the frequency of the inter-RAT neighbour cell).

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT 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-Threshold2 as defined within reportConfiglnter RAT for
this event). For CDMA2000, b2-Threshold2 is divided by -2.

Mp isexpressed in dBmin case of RSRP, or in dB in case of RSRQ.
Mn isexpressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Hys are expressed in dB.
Threshlis expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.
5.5.4.9 Event C1 (CSI-RS resource becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition C1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition C1-2, as specified below, is fulfilled;
Inequality C1-1 (Entering condition)
Mcr + Ocr — Hys> Thresh
Inequality C1-2 (Leaving condition)
Mcr +Ocr + Hys< Thresh
The variables in the formula are defined as follows:
Mcr isthe measurement result of the CSI-RS resource, not taking into account any offsets.

Ocr isthe CSI-RS specific offset (i.e. csi-RS-Individual Offset as defined within measObjectEUTRA corresponding
to the frequency of the CSI-RS resource), and set to zero if not configured for the CSI-RS resource.

Hys isthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. c1-Threshold as defined within reportConfigEUTRA for this
event).

Mcr, Thresh are expressed in dBm.
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Ocr, Hys are expressed in dB.

5.5.4.10 Event C2 (CSI-RS resource becomes offset better than reference CSI-RS
resource)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition C2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition C2-2, as specified below, is fulfilled;

NOTE: The CSI-RSresource(s) that triggers the event is on the same frequency as the reference CSI-RS resource,
i.e. both are on the frequency indicated in the associated measObject.

Inequality C2-1 (Entering condition)
Mcr + Ocr — Hys> Mref + Oref + Off
Inequality C2-2 (Leaving condition)
Mcr +Ocr + Hys< Mref + Oref + Off
The variables in the formula are defined as follows:
Mcr isthe measurement result of the CSI-RS resource, not taking into account any offsets.

Ocr isthe CSI-RS specific offset of the CSI-RS resource (i.e. csi-RS-Individual Offset as defined within
measObjectEUTRA corresponding to the frequency of the CSI-RS resource), and set to zero if not configured for
the CSI-RS resource.

Mref isthe measurement result of the reference CSI-RS resource (i.e. c2-RefC3-RS as defined within
reportConfigEUTRA for this event), not taking into account any offsets.

Oref isthe CSI-RS specific offset of the reference CSI-RS resource (i.e. csi-RS-Individual Offset as defined within
measObjectEUTRA corresponding to the frequency of the reference CSI-RS resource), and is set to zero if not
configured for the reference CSI-RS resource.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. c2-Offset as defined within reportConfigEUTRA for this event).
Mcr, Mref are expressed in dBm.
Ocr, Oref, Hys, Off are expressed in dB.
554.11 Event W1 (WLAN becomes better than a threshold)
The UE shall:

1> consider the entering condition for this event to be satisfied when wian-MobilitySet within VarWLAN-
MobilityConfig does not contain any entries and condition W1-1, as specified below, is fulfilled;

1> consider the leaving condition for this event to be satisfied when condition W1-2, as specified below, is fulfilled;
Inequality W1-1 (Entering condition)
Mn—Hys> Thresh
Inequality W1-2 (Leaving condition)
Mn+ Hys< Thresh
The variables in the formula are defined as follows:

Mn isthe measurement result of WLAN(S) configured in the measurement object, not taking into account any
offsets.
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Hys isthe hysteresis parameter for this event.

Thresh is the threshold parameter for this event (i.e. wl-Threshold as defined within reportConfiglnter RAT for this
event).

Mn isexpressed in dBm.
Hysis expressed in dB.
Thresh is expressed in the same unit as Mn.

55.4.12 Event W2 (All WLAN inside WLAN mobility set becomes worse than
threshold1l and a WLAN outside WLAN mobility set becomes better than
threshold2)

The UE shall:

1> consider the entering condition for this event to be satisfied when both conditions W2-1 and W2-2 as specified
below are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition W2-3 or condition W2-4, i.e. at least
one of the two, as specified below is fulfilled;

Inequality W2-1 (Entering condition 1)

Ms+ Hys< Threstl

Inequality W2-2 (Entering condition 2)

Mn— Hys> Thresh2

Inequality W2-3 (Leaving condition 1)

Ms— Hys> Thresil

Inequality W2-4 (Leaving condition 2)

Mn+ Hys< Thresh2

The variables in the formula are defined as follows:

Msis the measurement result of WLAN(S) which matches all WLAN identifiers of at least one entry within wlan-
MobilitySet in VarWLAN-MobilityConfig, not taking into account any offsets.

Mn is the measurement result of WLAN(S) configured in the measurement object which does not match all WLAN
identifiers of any entry within wlan-MobilitySet in VarWLAN-MobilityConfig, not taking into account any
offsets.

Hys is the hysteresis parameter for this event.

Threshl isthe threshold parameter for this event (i.e. w2-Threshold1 as defined within reportConfiginter RAT for
this event).

Thresh2 is the threshold parameter for this event (i.e. w2-Threshold2 as defined within reportConfiglnter RAT for
this event).

Mn, Ms are expressed in dBm.
Hysis expressed in dB.
Threshlisexpressed in the same unit as Ms.

Thresh2 is expressed in the same unit as Mn.
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5.5.4.13 Event W3 (All WLAN inside WLAN mobility set becomes worse than a
threshold)

The UE shall:

1> consider the entering condition for this event to be satisfied when condition W3-1, as specified below, is
fulfilled;

1> consider the leaving condition for this event to be satisfied when condition W3-2, as specified below, is fulfilled;
Inequality W3-1 (Entering condition)
Ms+Hys< Thresh
Inequality W3-2 (Leaving condition)
Ms—Hys> Thresh
The variables in the formula are defined as follows:

Msis the measurement result of WLAN(S) which matches all WLAN identifiers of at least one entry within wian-
MobilitySet in VarWLAN-MobilityConfig, not taking into account any offsets.

Hys is the hysteresis parameter for this event.

Thresh is the threshold parameter for this event (i.e. w3-Threshold as defined within reportConfiglnterRAT for this
event).

Msisexpressed in dBm.
Hysisexpressed in dB.
Thresh is expressed in the same unit as Ms.
5.5.4.14 Event V1 (The channel busy ratio is above a threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition V1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition V 1-2, as specified below, is fulfilled;
Inequality V1-1 (Entering condition)
Ms— Hys> Thresh
Inequality V 1-2 (Leaving condition)
Ms+ Hys< Thresh
The variables in the formula are defined as follows:

Msisthe measurement result of channel busy ratio of the transmission resource pool, not taking into account any
offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Thresh is the threshold parameter for this event (i.e. v1-Threshold as defined within ReportConfigEUTRA).

Msis expressed in decimal from 0 to 1 in steps of 0.01.

Hysis expressed isin the same unit asMs.

Thresh is expressed in the same unit as Ms.
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5.5.4.15 Event V2 (The channel busy ratio is below a threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition V2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition V2-2, as specified below, is fulfilled;

Inequality V2-1 (Entering condition)

Ms+ Hys< Thresh

Inequality V2-2 (Leaving condition)

Ms— Hys> Thresh

The variables in the formula are defined as follows:

Msisthe measurement result of channel busy ratio of the transmission resource pool, not taking into account any
offsets.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Thresh isthe threshold parameter for this event (i.e. v2-Threshold as defined within ReportConfigEUTRA).
Msis expressed in decimal from 0 to 1 in steps of 0.01.
Hysis expressed isin the same unit asMs.
Thresh is expressed in the same unit as Ms.
5.5.4.16 Event H1 (The Aerial UE height is above a threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition H1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition H1-2, as specified below, is fulfilled;
Inequality H1-1 (Entering condition)
Ms— Hys > Thresh + Offset
Inequality H1-2 (Leaving condition)
Ms+ Hys < Thresh + Offset

The variablesin the formula are defined as follows:
Msisthe Aerial UE height, not taking into account any offsets.
Hysisthe hysteresis parameter (i.e. h1-Hysteresis as defined within ReportConfigEUTRA) for this event.

Thresh isthe reference threshold parameter for this event given in MeasConfig(i.e. heightThreshRef as defined
within MeasConfig).

Offset is the offset value to heightThreshRef to obtain the absolute threshold for this event. (i.e. h1-Threshol dOffset
as defined within ReportConfigeUTRA)

Msis expressed in meters.

Thresh is expressed in the same unit as Ms.
5.5.4.17 Event H2 (The Aerial UE height is below a threshold)
The UE shall:

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 203 ETSI TS 136 331 V15.4.0 (2019-04)

1> consider the entering condition for this event to be satisfied when condition H2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition H2-2, as specified below, is fulfilled;
Inequality H2-1 (Entering condition)
Ms+ Hys < Thresh + Offset
Inequality H2-2 (Leaving condition)
Ms— Hys > Thresh + Offset

The variablesin the formula are defined as follows:
Msisthe Aerial UE height, not taking into account any offsets.
Hysisthe hysteresis parameter (i.e. h2-Hysteresis as defined within ReportConfigEUTRA) for this event.

Thresh isthe reference threshold parameter for this event given in MeasConfig(i.e. heightThreshRef as defined
within MeasConfig).

Offset is the offset value to heightThreshRef to obtain the absolute threshold for this event. (i.e. h2-Threshol dOffset
as defined within ReportConfigEUTRA)

Msis expressed in meters.

Thresh is expressed in the same unit as Ms.
555 Measurement reporting
555.1 General

UE EUTRAN

MeasurementReport

Figure 5.5.5.1-1: Measurement reporting

The purpose of this procedureisto transfer measurement results from the UE to E-UTRAN. The UE shal initiate this
procedure only after successful 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> set the measResultPCell to include the quantities of the PCell;

1> set the measResultServFregList to include for each E-UTRA SCell that is configured, if any, within
measResultSCell the quantities of the concerned SCell, if available according to performance requirementsin TS
36.133 [16], except if purpose for the reportConfig associated with the measld that triggered the measurement
reporting is set to reportLocation;

1> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

2> for each E-UTRA serving frequency for which measObjectld is referenced in the measldList, other than the
frequency corresponding with the measld that triggered the measurement reporting:

3> set the measResultServFregList to include within measResultBestNeighCell the physCellld and the
guantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;
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1> if thetrigger Typeis set to event; and if the corresponding measObject concerns NR; and if eventld is set to
eventB1-NR or eventB2-NR; or
1> if thetrigger Typeis set to event; and if eventld is set to eventA3 or eventA4 or eventAb:

2> if purpose for the reportConfig or reportConfiginter RAT associated with the measld that triggered the
measurement reporting is set to a value other than reportLocation:

3> set the measResultServFregListNR to include for each NR serving frequency that the UE is configured to
measure according to TS 38.331 [82], if any, the following:

4> set measResultSCell to include the available results of the NR serving cell, as specified in 5.5.5.2;

4> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

5> set measResultBestNeighCell to include the available results, as specified in 5.5.5.2, of the best
non-serving cell;

3> for each (serving or neighbouring) cell for which the UE reports results according to the previous,
additionally include available beam results according to the following:

4> if maxReportRS-Index is configured, set measResultRS-IndexList to include available results, as
specified in 5.5.5.2, of up to maxReportRS-Index beams, ordered based on the quantity determined as
specified in 5.5.5.3;

1> if thereis at |east one applicable neighbouring cell to report:

2> set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with
the following:

3> if thetriggerTypeis set to event:

4> include the cellsincluded in the cellsTriggeredList as defined within the VarMeasReportList for this
measld;

3> dse

4> 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;

NOTE 1: The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency)
depends on the measurement configuration i.e. the reportinterval. The related performance requirements
are specified in TS 36.133 [16].

3> for each cell that isincluded in the measResultNeighCells, include the physCellld;

3> if thetriggerTypeis set to event; or the purpose is set to reportStrongestCells or to
reportSrongestCellsFor SON:

4> for each included cell, include the layer 3 filtered measured results in accordance with the
reportConfig for this measld, ordered as follows:

5> if the measObject associated with this measld concerns E-UTRA:

6> set the measResult to include the quantity(ies) indicated in the reportQuantity within the
concerned reportConfig;

6> sort the included cellsin order of decreasing trigger Quantity, i.e. the best cell isincluded first;
5> if the measObject associated with this measld concerns NR:

6> set the measResultCell to include the quantity(ies) indicated in the reportQuantityCelINR
within the concerned reportConfig;

6> if maxReportRS-1ndex and reportQuantityRS-IndexNR are configured, set measResultRS
IndexList to include results of the best beam and the beams whose quantity is above threshRS
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Index defined in the VarMeasConfig for the corresponding measObject, up to maxReportRS-
Index beamsin total:
7> order beams based on the sorting quantity determined as specified in 5.5.5.3;
7> for each included beam:
8> include ssblndex;

8> if reportRS-IndexResultsNR is configured, for each quantity indicated, include the
corresponding measurement result in measResultNeighCells;

6> sort theincluded cellsin order of decreasing sorting quantity determined as specified in
555.3;

5> if the measObject associated with this measld concerns UTRA FDD and if ReportConfigl nter RAT
includes the reportQuantityUTRA-FDD:

6> set the measResult to include the quantities indicated by the reportQuantityUTRA-FDD in
order of decreasing measQuantityUTRA-FDD within the quantityConfig, i.e. the best cell is
included first;

5> if the measObject associated with this measlid concerns UTRA FDD and if ReportConfiglnterRAT
does not include the reportQuantityUTRA-FDD; or

5> if the measObject associated with this measld concerns UTRA TDD, GERAN or CDMA2000:

6> set the measResult to the quantity as configured for the concerned RAT within the
quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing
quantity for CDMA2000 pilotStrength, i.e. the best cell isincluded first;

3> elseif the purposeis set to reportCGI and the corresponding measObject concerns a RAT other than NR:

4> if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGlI
in the associated measObject have been obtai ned:

5> if the includeMultiBandinfo is configured:

6> include the fregBandindicator;

6> if the cell broadcasts the multiBandlnfoList, include the multiBandinfoList;

6> if the cell broadcasts the freqBandindicator Priority, include the fregBandindicatorPriority;
5> if the cell broadcasts a CSG identity:

6> include the csg-ldentity;

6> include the csg-Member Status and set it to member if the cell isa CSG member cell;
5> if the si-RequestForHO is configured within the reportConfig associated with this measld:

6> include the cgi-Info containing all the fields other than the plmn-IdentityList that have been
successfully acquired;

6> include, within the cgi-Info, the field plmn-ldentityList in accordance with the following:

7> if the cell isa CSG member cell, determine the subset of the PLMN identities, starting from
the second entry of PLMN identities in the broadcast information, that meet the following
conditions:

a) equa tothe RPLMN or an EPLMN; and

b) the CSG whitelist of the UE includes an entry comprising of the concerned PLMN
identity and the CSG identity broadcast by the cell;
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7> if the subset of PLMN identities determined according to the previous includes at |east one
PLMN identity, include the plmn-IdentityList and set it to include this subset of the PLMN
identities;

7> if the cell isa CSG member cell, include the primaryPLMN-Suitable if the primary PLMN
meets conditions a) and b) specified above;

7> if the cell does not broadcast csg-1dentity and the UE is capable of reporting the plmn-
IdentityList from cells not broadcasting csg-ldentity:

8> include in the plmn-IdentityList the list of identities starting from the second entry of
PLMN identities in the broadcast information;

5> else

6> include the cgi-Info containing all the fields that have been successfully acquired and in
accordance with the following:

7> include in the plmn-ldentityList the list of identities starting from the second entry of
PLMN Identities in the broadcast information;

4> if the cell AccessRelatedInfoList-5GC has been acquired:
5> include cgi-Info-5GC;
NOTE 1a The UE may include the cgi-Info-5GC even when the N1 mode is disabled.
3> elseif the purpose is set to reportCGI and the corresponding measObject concerns NR RAT:

4> if the Cell information of cgi-Info for the cell indicated by the cellForWhichToReportCGl in the
associated measObject has been obtained:

5> include plmn-Identityl nfoList including plmn-IdentityList, trackingAreaCode (if available), ran-
AreaCode (if available) and cellldentity for each entry of the plmn-ldentitylnfoList;

5> include frequencyBandList if broadcasted;
4> elseif MIB associated with the concerned measObject indicates that SIB1 is not broadcast:
5> include the noSB1 field;

1> for the cells included according to the previous (i.e. covering the PCell, the SCells, the best non-serving cells on
serving frequencies as well as neighbouring EUTRA cells) include results according to the extended RSRQ if
corresponding results are available according to the associated performance requirements defined in TS 36.133
[16];

1> if thereis at least one applicable CSI-RS resource to report:

2> set the measResultCS-RS-List to include the best CSI-RS resources up to maxReportCellsin accordance with
the following:

3> if thetrigger Typeis set to event:

4> include the CSI-RS resources included in the csi-RS-TriggeredList as defined within the
VarMeasReportList for this measid;

3> dse

4> include the applicable CSI-RS resources for which the new measurement results became available
since the last periodical reporting or since the measurement was initiated or reset;

NOTE 2: Thereliability of the report (i.e. the certainty it contains the strongest CSI-RS resources on the concerned
frequency) depends on the measurement configuration i.e. the reportinterval. The related performance
requirements are specified in TS 36.133 [16].

3> for each CSI-RS resource that is included in the measResultCS -RS-List:
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4> include the measC3-RS | d;

4> include the layer 3 filtered measured results in accordance with the reportConfig for this measld,
ordered as follow:

5> set the csi-RSRP-Result to include the quantity indicated in the reportQuantity within the
concerned reportConfig in order of decreasing trigger QuantityCS-RS, i.e. the best CSI-RS
resource isincluded first;

4> if reportCRS-Meas isincluded within the associated reportConfig, and the cell indicated by
physCellld of this CSI-RS resource is not a serving cell:

5> set the measResultNeighCells to include the cell indicated by physCellld of this CSI-RS resource,
and include the physCellld,;

5> set the rsrpResult to include the RSRP of the concerned cell, if available according to performance
requirementsin TS 36.133 [16];

5> set the rsrgResult to include the RSRQ of the concerned cell, if available according to performance
requirementsin TS 36.133 [16];

1> if the ue-RXTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measld;
2> set the ue-RXTxTimeDiffResult to the measurement result provided by lower layers,
2> set the currentSEN;

1> if the measRSS -ReportConfig is configured within the corresponding reportConfig for this measld:
2> set the rssi-Result to the average of sample value(s) provided by lower layersin the reportinterval;

2> set the channel Occupancy to the rounded percentage of sample values which are beyond to the
channel OccupancyThreshold within all the sample valuesin the reportinterval;

1> if uplink PDCP delay results are available:
2> set the ul-PDCP-DelayResultList to include the uplink PDCP delay results available;

1> if the includeLocationlnfo is configured in the corresponding reportConfig for this measld or if purpose for the
reportConfig associated with the measld that triggered the measurement reporting is set to reportLocation; and
detailed location information that has not been reported is available, set the content of the locationlnfo as
follows:

2> include the locationCoordinates,

2> if available, include the gnss-TOD-msec, except if purpose for the reportConfig associated with the measld
that triggered the measurement reporting is set to reportLocation;

2> include the vertical Vel ocityl nfo, if available;

1> if theincludeWLAN-Meas is configured in the corresponding reportConfig for this measld, set the measResults
asfollows:

2> if available, include the logMeasResultListWLAN, in order of decreasing RSSI for WLAN APs;

1> if the includeBT-Meas is configured in the corresponding reportConfig for this measld, set the measResults as
follows:

2> if available, include the logMeasResultListBT, in order of decreasing RSSI for Bluetooth beacons;
1> if the reportSSTD-Measiis set to true or pSCell within the corresponding reportConfig for this measld:
2> set the measResultSSTD to the measurement results provided by lower layers;

1> if the reportSFTD-Meas is set to neighborCells or pSCell within the corresponding reportConfiglnterRAT for
this measld, for each applicable cell for which results are available:
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2> set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower layers;
2> if the reportQuantityCelINR is set to ss-rsrp within the corresponding reportConfiglnterRAT for this measld:
3> include rsrpResult set to the RSRP of the concerned cell;
1> if thereisat least one applicable transmission resource pool to report:
2> set the measResultListCBR to include the CBR measurement results in accordance with the following:
3> if thetrigger Typeis set to event:

4> include the transmission resource pools included in the poolsTriggeredList as defined within the
VarMeasReportList for this measid;

3> ese

4> include the applicable transmission resource pools for which the new measurement results became
available since the last periodical reporting or since the measurement was initiated or reset;

3> for each transmission resource pool to be reported:
4> set the pool ldentity to the pool Reportld of this transmission resource pool;
4> if adjacencyPSCCH-PSSCH is set to TRUE for this transmission resource pool:

5> set the cbr-PSSCH to the CBR measurement result on PSSCH and PSCCH of this transmission
resource pool provided by lower layers;

4> else

5> set the cbr-PSSCH to the CBR measurement result on PSSCH of this transmission resource pool
provided by lower layersif available;

5> set the cbr-PSCCH to the CBR measurement result on PSCCH of this transmission resource pool
provided by lower layersif available;

2> set the measResultSensing to include the sensing measurement results in accordance with the following:

3> include the applicable transmission resource pools for which the new measurement results became
available since the last periodical reporting or since the measurement was initiated or reset;

3> for each transmission resource pool to be reported:
4> set the sensingResult to the sensing measurement results provided by the lower layers;
1> if thetriggerTypeis set to event; and if eventld is set to eventH1 or eventH2;
2> set the heightUE to include the altitude of the UE;
1> increment the number OfReportsSent as defined within the VarMeasReportList for this measld 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> dtart the periodical reporting timer with the value of reportinterval as defined within the corresponding
reportConfig for this measld;

1> else:
2> if thetrigger Typeis set to periodical:
3> remove the entry within the VarMeasReportList for this measld;

3> remove this measld from the measldList within VarMeasConfig;
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1> if the measured results are for CDMA2000 HRPD:

2> set the preRegistrationStatusHRPD to the UE's CDM A 2000 upper layer's HRPD preRegistrationSatus;
1> if the measured results are for CDMA2000 1xRTT:

2> set the preRegistrationStatusHRPD to FALSE;
1> if the measured results are for WLAN:

2> set the measResultListWLAN to include the quantities within the quantityConfig\WLAN for up to
maxReportCells WLAN(S), determined according to the following:

3> include WLAN the UE is connected to, if any;
3> if reportAnyWLAN is set to TRUE:

4> consider WLAN with any WLAN identifiers to be applicable for measurement reporting;
3> else

4> consider only WLANs which do not match all WLAN identifiers of any entry within wlan-MobilitySet
in VarWLAN-MobilityConfig to be applicable for measurement reporting;

3> include applicable WLAN in order of decreasing WLAN RSSI, i.e. the best WLAN isincluded first;
2> for each included WLAN:

3> set wlan-ldentifiersto include all WLAN identifiers that can be acquired for the WLAN measured;

3> set connectedWLAN to TRUE if the UE is connected to the WLAN measured;

3> if reportQuantityWLAN exists within the ReportConfiglnterRAT within the VarMeasConfig for this
measl d:

4> if bandRequestWLAN is set to TRUE:
5> set bandWLAN to include WLAN band of the WLAN measured;
4> if carrierlnfoRequestWLAN is set to TRUE:

5> set carrierInfoWLAN to include WLAN carrier information of the WLAN measured if it can be
acquired;

4> if availableAdmissionCapacityRequestWLAN is set to TRUE:
5> set the measResult to include avaiableAdmissionCapacityWLAN if it can be acquired;
4> if backhaul DL-BandwidthRequestWLAN is set to TRUE:
5> set the measResult to include backhaul DL-BandwidthWLAN if it can be acquired;
4> if backhaul UL-BandwidthRequestWLAN is set to TRUE:
5> set the measResult to include backhaul UL-BandwidthWLAN if it can be acquired;
4> if channelUtilizationRequestWLAN is set to TRUE:
5> set the measResult to include channel UtilizationWLAN if it can be acquired;
4> if stationCountRequestWLAN is set to TRUE:
5> set the measResult to include stationCountWLAN if it can be acquired,;

1> submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;
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5552 Determination of available NR measurement results

When configured to report measurement results of the serving and the best neighbouring cells on NR serving
frequencies, the UE shall consider NR measurement results to be available as follows:

1> only SSB based results are available and only if configured to measure these for the concerned serving
frequency;

1> for the serving cell:

2> include cell quantities RSRP and RSRQ while SINR isincluded if the UE is configured to measure this
quantity on an NR frequency, possibly different from the concerned serving frequency, but only if configured
by NR measConfig:

2> include beam results and beam quantities if the UE is configured to measure these on an NR freguency,
possibly different from the concerned serving frequency, but only if configured by NR measConfig;

1> for aneighbouring cell:

2> include cell quantities, beam results and beam quantities if the UE is configured to measure these on an NR
frequency, possibly different from the concerned serving frequency, but only if configured by NR
measConfig.

1> filter available results according to the applicable field in NR quantityConfig:

5.55.3 Selection of NR sorting quality

When configured to report the best cells or beams, the UE shall determine the quantity that is used to order and select as
follows:

1> for cells on the frequency associated with the measld that triggered the measurement reporting, if the
reportTrigger is set to event, consider the quantity used in bN-ThresholdYNR to be the sorting quantity;

1> for other cases, determine the sorting quantity as follows:
2> consider the following quantities as candidate sorting quantities:

3> for cells on the frequency associated with the measld that triggered the measurement reporting (for a
trigger Type set to periodical):

4> the quantities defined by reportQuantityCelINR, when used for sorting cells;
4> the quantities defined by reportQuantityRS-1ndexNR, when used for sorting beams;

3> for cells, serving or non-serving (i.e. within reportAddNeighMeas), on NR serving frequencies other than
the one associated with the measld triggering reporting:

4> the available quantities of available NR measurement results as specified in 5.5.5.2;
2> if there is a single candidate sorting quantity;
3> consider the concerned quantity to be the sorting quantity;
2> else
3> if RSRP isone of the candidate sorting quantities;
4> consider RSRP to be the sorting quantity;
3> ese

4> consider RSRQ to be the sorting quantity;
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55.6 Measurement related actions

5.5.6.1 Actions upon handover and re-establishment
E-UTRAN applies the handover procedure as follows:
- when performing the handover procedure, as specified in 5.3.5.4, ensure that a measObjectld corresponding to

each handover target serving frequency is configured as aresult of the procedures described in this sub-clause
andin 5.3.5.4;

- when changing the band while the physical frequency remains unchanged, E-UTRAN releases the measObject
corresponding to the source frequency and adds a measObject corresponding to the target frequency (i.e. it does
not reconfigure the measObject);

E-UTRAN applies the re-establishment procedure as follows:

- when performing the connection re-establishment procedure, as specified in 5.3.7, ensure that a measObjectid
corresponding each target serving frequency is configured as aresult of the procedure described in this sub-

clause and the subsequent connection reconfiguration procedure immediately following the re-establishment
procedure;

- inthefirst reconfiguration following the re-establishment when changing the band while the physical frequency
remains unchanged, E-UTRAN releases the measObject corresponding to the source frequency and adds a
measObject corresponding to the target frequency (i.e. it does not reconfigure the measObject);

The UE shall:
1> for each measld included in the measl dList within VarMeasConfig:
2> if thetrigger Typeis set to periodical:
3> remove this measld from the measl dList within VarMeasConfig:

1> if the procedure was triggered due to a handover or successful re-establishment and the procedure involves a
change of primary frequency, update the measld values in the measldList within VarMeasConfig as follows:

2> if ameasObjectld value corresponding to the target primary frequency exists in the measObjectList within
VarMeasConfig:

3> for each measld value in the measldList:

4> if the measld value is linked to the measObjectld value corresponding to the source primary
frequency:

5> link this measld value to the measObjectld val ue corresponding to the target primary frequency;

4> elseif the measld value islinked to the measObjectld value corresponding to the target primary
frequency:

5> link this measld value to the measObjectld value corresponding to the source primary frequency;
2> else

3> remove all measld values that are linked to the measObjectld value corresponding to the source primary
frequency;

1> remove al measurement reporting entries within Var MeasReportList;

1> stop the periodical reporting timer or timer T321, whichever oneis running, as well as associated information
(e.g. timeToTrigger) for al measid,;

1> release the measurement gaps, if activated,
NOTE: If the UE requires measurement gaps to perform inter-frequency or inter-RAT measurements, the UE

resumes the inter-frequency and inter-RAT measurements after the E-UTRAN has setup the measurement
gaps.
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5.5.6.2 Speed dependant scaling of measurement related parameters

The UE shall adjust the value of the following parameter configured by the E-UTRAN depending on the UE speed:
timeToTrigger. The UE shall apply 3 different levels, which are selected as follows:

The UE shall:

1> perform mobility state detection using the mobility state detection as specified in TS 36.304 [4] with the
following modifications:

2> counting handovers instead of cell reselections;

2> applying the parameter applicable for RRC_CONNECTED as included in speedStatePars within
VarMeasConfig;

1> if high mobility state is detected:

2> usethetimeToTrigger value multiplied by sf-High within VarMeasConfig;
1> elseif medium mobility state is detected:

2> usethetimeToTrigger value multiplied by sf-Medium within VarMeasConfig;
1> else

2> no scaling is applied;
5.5.7 Inter-frequency RSTD measurement indication
55.7.1 General

UE EUTRAN

Inter FregRSTDMeasur ementl ndication

\ 4

Figure 5.5.7.1-1: Inter-frequency RSTD measurement indication

The purpose of this procedureis to indicate to the network that the UE is going to start/stop OTDOA inter-frequency
RSTD measurements which require measurement gaps as specified in TS 36.133 [16], clause 8.1.2.6. The procedureis
also used to indicate to the network that the UE is going to start/stop OTDOA intra-frequency RSTD measurements
which require measurement gaps. This procedure is also used to indicate to the network the measurement gap that the
category M1 or M2 UE prefersto perform RSTD measurements with dense PRS configuration, as specified in TS
36.133[16], Table 8.1.2.1-3.

NOTE: Itisanetwork decision to configure the measurement gap.
5.5.7.2 Initiation
The UE shall:

1> if and only if upper layersindicate to start performing inter-frequency RSTD measurements and the UE requires
measurement gaps for these measurements while measurement gaps are either not configured or not sufficient:

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 if the provided measurement gaps are insufficient.
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1> if and only if upper layersindicate to stop performing inter-frequency RSTD measurements:

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.

5.5.7.3 Actions related to transmission of InterFreqRSTDMeasurementindication
message

The UE shall set the contents of Inter FreqRSTDMeasurementl ndication message as follows:
1> if the procedure isinitiated to indicate start or stop of inter-frequency RSTD measurements:
2> set the rstd-InterFreglindication as follows:
3> if the procedure isinitiated to indicate start of inter-frequency RSTD measurements:
4> et the rstd-Inter FreglnfoList according to the information received from upper layers,

4> for category M1 or M2 UE, if the procedure isinitated to indicate the measurement gap that the UE
prefers to perform RSTD measurements with dense PRS configuration:

5> set the measPRS-Offset-r15 according to the UE preference;
3> elseif the procedure isinitiated to indicate stop of inter-frequency RSTD measurements:
4> set the rstd-InterFregindication to the value stop;
1> else
2> set the rstd-InterFreglindication as follows:
3> if the procedure is initiated to indicate start of intra-frequency RSTD measurements:
4> st the carrierFreq in the rstd-Inter FreglnfoList to the carrier frequency of the serving cell;

4> for category M1 or M2 UE, if the procedure isinitated to indicate the measurement gap that the UE
prefers to perform RSTD measurements with dense PRS configuration:

5> set the measPRS Offset-r15 according to the UE preference;
3> elseif the procedureisinitiated to indicate stop of intra-frequency RSTD measurements:
4> set the rstd-Inter Freglndication to the value stop;

1> submit the I nter FregRSTDMeasurementl ndication message to lower layers for transmission, upon which the
procedure ends;

5.6 Other
5.6.0 General

For NB-IoT, only a subset of the procedures described in this sub-clause apply.

Table 5.6.0-1 specifies the procedures that are applicable to NB-10T. All other procedures are not applicable to NB-10T;
thisis not further stated in the corresponding procedures.

Table 5.6.0-1: "Other” Procedures applicable to a NB-loT UE

Sub-clause Procedures
5.6.1 DL information transfer
5.6.2 UL information transfer
5.6.3 UE Capability transfer
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56.1 DL information transfer
5.6.1.1 General

UE EUTRAN

DLInformationTransfer

Figure 5.6.1.1-1: DL information transfer

The purpose of this procedure isto transfer NAS, (tunnelled) non-3GPP dedicated information or time reference
information from E-UTRAN to aUE in RRC_CONNECTED.

56.1.2 Initiation

E-UTRAN initiates the DL information transfer procedure whenever there is a need to transfer NAS, non-3GPP
dedicated information or time reference information. E-UTRAN initiates the DL information transfer procedure by
sending the DLInformationTransfer message.

5.6.1.3 Reception of the DLInformationTransfer by the UE
Upon receiving DLInformationTransfer message, the UE shall:
1> if the UEisaNB-loT UE; or
1> if the dedicatedInfoTypeis present and set to dedicatedI nfoNAS:
2> forward the dedicatedInfoNASto the NAS upper layers.

1> if the dedicatedinfoTypeis present and set to dedicatedlnfoCDMA2000-1XRTT or to dedicatedlnfoCDMA2000-
HRPD:

2> forward the dedicatedlnfoCDMA2000 to the CDMA2000 upper layers;
1> if timeReferencelnfo isincluded:

2> calculate the time reference based on the included time, timel nfoType and referenceSEN in
timeReferencel nfo;

2> calculate the inaccuracy of the time reference based on the uncertainty and other implementation-rel ated
inaccuracies, if uncertainty is included in timeReferencel nfo;

2> inform upper layers of the time reference and, if uncertainty isincluded in timeReferencel nfo, of the
inaccuracy of the time reference.

5.6.2 UL information transfer
56.21 General

UE EUTRAN

UL InformationTransfer |

Figure 5.6.2.1-1: UL information transfer
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The purpose of this procedure isto transfer NAS or (tunnelled) non-3GPP dedicated information from the UE to E-
UTRAN.

5.6.2.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever thereis a need to transfer NAS
or non-3GPP dedicated information, except at RRC connection establishment or resume in which case the NAS
information is piggybacked to the RRCConnectionSetupComplete or RRCConnectionResumeCompl ete message
correspondingly. The UE initiates the UL information transfer procedure by sending the ULInformationTransfer
message. When CDM A 2000 information has to be transferred, the UE shall initiate the procedure only if SRB2 is
established.

5.6.2.3 Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:
1> if thereisaneed to transfer NAS information:
2> if theUEisaNB-loT UE:
3> set the dedicatedinfoNASto include the information received from upper layers;
2> else, set the dedicatedlnfoType to include the dedicated nfoNAS;
1> if there isaneed to transfer CDMA2000 1XRTT information:
2> set the dedicatedinfoType to include the dedicatedl nfoCDMA2000-1XRTT;
1> if there isaneed to transfer CDMA2000 HRPD information:
2> set the dedicatedinfoType to include the dedicatedlnfoCDMA2000-HRPD;

1> upon RRC connection establishment, if UE supports the Control Plane CloT EPS optimisation and UE does not
need UL gaps during continuous uplink transmission:

2> configure lower layersto stop using UL gaps during continuous uplink transmissionin FDD for
ULInformationTransfer message and subsequent uplink transmission in RRC_CONNECTED except for UL
transmissions as specified in TS 36.211 [21];

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends;

5.6.2.4 Failure to deliver ULInformationTransfer message
The UE shall:

1> if the UE isaNB-loT UE, 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 mohility (i.e. handover, RRC connection re-establishment) occurs before the successful delivery of
ULInformationTransfer messages has been 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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5.6.2a UL information transfer for MR-DC
5.6.2a.1 General

UE EUTRAN

UL InformationTransferMRDC

Figure 5.6.2a.1-1: UL information transfer MR-DC

The purpose of this procedure is to transfer from the UE to E-UTRAN MR-DC dedicated information e.g. the NR RRC
Measurement Report message.

5.6.2a.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever thereis a need to transfer MR
DC dedicated information as specified in TS 38.331 [82]. |.e. the procedure is not used during an RRC connection
reconfiguration involving NR connection reconfiguration, in which case the MR DC information is piggybacked to the
RRCConnectionReconfigurationCompl ete message.

5.6.2a.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:
2> set the ul-DCCH-MessageNR to include the MR DC dedicated information to be transferred;

1> submit the ULInformationTransferMRDC message to lower layers for transmission, upon which the procedure
ends,

5.6.2a.4 Void
5.6.3 UE capability transfer
5.6.3.1 General

UE EUTRAN

UECapabilityEnquiry

UECapabilityl nformation

A 4

Figure 5.6.3.1-1: UE capability transfer

The purpose of this procedure is to transfer UE radio access capability information from the UE to E-UTRAN.

If the UE has changed its E-UTRAN radio access capahilities, the UE shall request higher layersto initiate the
necessary NAS procedures (see TS 23.401 [41]) that would result in the update of UE radio access capabilities using a
new RRC connection.

NOTE: Change of the UE's GERAN UE radio capabilitiesin RRC_IDLE is supported by use of Tracking Area
Update.
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5.6.3.2 Initiation

E-UTRAN initiates the procedure to aUE in RRC_CONNECTED when it needs (additional) UE radio access
capability information.

5.6.3.3 Reception of the UECapabilityEnquiry by the UE
The UE shall:
1> for NB-loT, set the contents of UECapabilityl nformation message as follows:
2> include the UE Radio Access Capability Parameters within the ue-Capability;
2> include ue-RadioPagingl nfo;

2> submit the UECapabilityl nformation message to lower layers for transmission, upon which the procedure
ends;

1> else, set the contents of UECapabilityl nformation message as follows:
2> if the ue-CapabilityRequest includes eutra:

3> include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to
eutra;

3> if the UE supports FDD and TDD:

4> et all fields of UECapabilityl nformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-
UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for both FDD
and TDD (i.e. functionality supported by both modes);

4> if (some of) the UE capability fields have a different value for FDD and TDD:

5> if for FDD, the UE supports additional functionality compared to what is indicated by the previous
fields of UECapabilityl nformation:

6> include field fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the
additional functionality applicable for FDD;

5> if for TDD, the UE supports additional functionality compared to what isindicated by the previous
fields of UECapabilityl nformation:

6> include field tdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the
additional functionality applicable for TDD,;

NOTE 1. The UE includes fields of XDD-Add-UE-EUTRA-Capabilities in accordance with the following:

- Thefieldisincluded only if one or more of its sub-fields (or bits in the feature group indicators string)
has avalue that is different compared to the value signalled el sewhere within UE-EUTRA-Capability;

(this value signalled elsewhere is also referred to as the Common value, that is supported for both
XDD modes)

- For thefields that are included in XDD-Add-UE-EUTRA-Capabilities, the UE sets:

- the sub-fields (or bitsin the feature group indicators string) that are not allowed to be different to
the same value as the Common value;

- the sub-fields (or bitsin the feature group indicators string) that are allowed to be different to a
value indicating at |east the same functionality asindicated by the Common value;

3> else (UE supports single xDD mode):

4> set all fields of UECapabilityl nformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-
UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for the xDD
mode supported by the UE;
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3> compile alist of band combinations, candidate for inclusion in the UECapabilityl nformation message,
comprising of band combinations supported by the UE according to the following priority order (i.e.
listed in order of decreasing priority):

4> include all non-CA bands, regardless of whether UE supports carrier aggregation, only:
- if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or

- if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and
TM10 than implied by the UE category; or

- if the UE supports TM 10 with one or more CS| processes,; or
- if the UE supports 1024QAM in DL;

4> if the UECapabilityEnquiry message includes reguestedFrequencyBands and UE supports
requestedFrequencyBands:

5> include all 2DL+1UL CA band combinations, only consisting of bandsincluded in
requestedFrequencyBands;

5> include al other CA band combinations, only consisting of bands included in
requestedFrequencyBands, and prioritized in the order of requestedFrequencyBands, (i.e. first
include remaining band combinations containing the first-listed band, then include remaining band
combinations containing the second-listed band, and so on);

4> else (no requested frequency bands):
5> include al 2DL+1UL CA band combinations;
5> include all other CA band combinations;

4> if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the
requestedMaxCCsDL and the requestedMaxCCsUL (i.e. both UL and DL maximums are given):

5> remove from the list of candidates the band combinations for which the number of CCsin DL
exceeds the value indicated in the requestedMaxCCsDL or for which the number of CCsin UL
exceeds the value indicated in the requestedMaxCCsUL;

5> indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;
5> indicate in requestedCCsDL the same value as received in requestedMaxCCsDL;

4> elseif UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the
requestedMaxCCsDL (i.e. only DL maximum limit is given):

5> remove from the list of candidates the band combinations for which the number of CCsin DL
exceeds the value indicated in the requestedMaxCCsDL;

5> indicate value in requestedCCsDL the same value as received in requestedMaxCCsDL;

4> elseif UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the
requestedMaxCCsUL (i.e. only UL maximum limit is given):

5> remove from the list of candidates the band combinations for which the number of CCsin UL
exceeds the value indicated in the requestedMaxCCsUL;

5> indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;

4> if the UE supports reducedlntNonContComb and the UECapabilityEnquiry message includes
requestReducedl ntNonContComb:

5> set reducedI ntNonContCombRequested to true;

5> remove from the list of candidates the intra-band non-contiguous CA band combinations which
support isimplied by another intra-band non-contiguous CA band combination included in the list
of candidates as specified in TS 36.306 [5], clause 4.3.5.21:
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4> if the UE supports requestReducedFormat and UE supports skipFallbackCombinations and
UECapabilityEnquiry message includes requestSkipFallbackComb:

5> set skipFallbackCombReguested to true;

5> for each band combination included in the list of candidates (including 2DL+1UL CA band
combinations), starting with the ones with the lowest number of DL and UL carriers, that concerns
afallback band combination of another band combination included in the list of candidates as
specified in TS 36.306 [5]:

6> remove the band combination from the list of candidates;

6> include differentFallbackSupported in the band combination included in the list of candidates
whose fallback concerns the removed band combination, if its capabilities differ from the
removed band combination;

4> if the UE supports requestReducedFormat and diffFallbackCombReport, and UECapabilityEnquiry
message includes requestDiffFallbackCombList:

5> if the UE does not support skipFallbackCombinations or UECapabilityEnquiry message does not
include requestSkipFallbackComb:

6> remove al band combination from the list of candidates;
5> for each CA band combination indicated in requestDiffFallbackCombList:
6> include the CA band combination, if not already in the list of candidates;

6> include the fallback combinations for which the supported UE capabilities are different from
the capahility of the CA band combination;

5> include CA band combinations indicated in requestDiffFallbackCombList into
requestedDiffFallbackCombList;

3> if the UECapabilityEnquiry message includes requestReducedFormat and UE supports
requestReducedFormat:

4> include in supportedBandCombinationReduced as many as possible of the band combinations
included in the list of candidates, including the non-CA combinations, determined according to the
rules and priority order defined above;

3> ese

4> if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports
requestedFrequencyBands.

5> include in supportedBandCombination as many as possible of the band combinationsincluded in
thelist of candidates, including the non-CA combinations and up to 5DL+5UL CA band
combinations, determined according to the rules and priority order defined above;

5> include in supportedBandCombinationAdd as many as possible of the remaining band
combinations included in the list of candidates, (i.e. the candidates not included in
supportedBandCombination), up to 5DL+5UL CA band combinations, determined according to
the rules and priority order defined above;

4> else

5> include in supportedBandCombination as many as possible of the band combinationsincluded in
thelist of candidates, including the non-CA combinations and up to 5DL+5UL CA band
combinations, determined according to the rules defined above;

5> if it is not possible to include in supportedBandCombination all the band combinationsto be
included according to the above, selection of the subset of band combinationsto be included is left
up to UE implementation;
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3> indicate in requestedBands the same bands and in the same order asincluded in
requestedFrequencyBands, if received;

3> if the UE isacategory 0, M1 or M2 UE, or supports any UE capability information in ue-
RadioPaginglnfo, according to TS 36.306 [5]:

4> include ue-RadioPaginglnfo and set the fields according to TS 36.306 [5];
3> if the UE supports EN-DC and if requestedFreqBandsNR-MRDC isincluded in the request:

4> include into featureSetsEUTRA the feature sets that are applicable for the received
requestedrFreqBandsNR-MRDC as specified in TS 38.331 [82], clause 5.6.1.4.

NOTE: Evenif the network regquests (only) capabilities for eutra, it may include NR band numbersin the
requestedFreqBandsNR-MRDC in order to ensure that the UE includes all necessary feature sets (i.e. E-
UTRA and NR) needed for subsequently requested eutra-nr capabilities.

3> if the UECapabilityEnquiry message includes request-sTTI-sPT-Capability and if the UE supports short
TTI and/or SPT:

4> for each band combination the UE included in afield of the UECapabilityl nformation messagein
accordance with the previous:

4> if the UE supports short TTI, include the short TTI capabilities for each of the band combinations
using the STTI-SPT-BandCombinationParameters;

4> if the UE supports SPT, include the SPT capabilities for each of the band combinations using the
STTI-SPT-BandCombinationParameters;

NOTE: The UE may have to add/repeat the band combinationsto the list of band combinations
included earlier, to include short TTI capabilities and/or SPT capabilities.

2> if the UE supports short TTI and/or SPT:
3> include in the UE radio access capabilities the |IE sTTI-SPT-Supported and set to supported;
2> if the ue-CapabilityRequest includes geran-cs and if the UE supports GERAN CS domain:

3> include the UE radio access capabilities for GERAN CS within a ue-CapabilityRAT-Container and with
the rat-Type set to geran-cs,

2> if the ue-CapabilityRequest includes geran-ps and if the UE supports GERAN PS domain:

3> include the UE radio access capabilities for GERAN PS within a ue-CapabilityRAT-Container and with
the rat-Type set to geran-ps;

2> if the ue-CapabilityRequest includes utra and if the UE supports UTRA:

3> include the UE radio access capabilities for UTRA within a ue-CapabilityRAT-Container and with the
rat-Type set to utra;

2> if the ue-CapabilityRequest includes cdma2000-1XRTT and if the UE supports CDMA2000 1xRTT:

3> include the UE radio access capabilities for CDMA2000 within a ue-CapabilityRAT-Container and with
the rat-Type set to cdma2000-1XRTT;

2> if the ue-CapabilityRequest includes nr and if the UE supports NR:

3> include the UE radio access capabilities for NR within a ue-CapabilityRAT-Container, with the rat-Type
set to nr;

3> include band combinations and feature sets as specified in TS 38.331 [82], clause 5.6.1.4, considering the
FregBandList included in requestedFreqBandsNR-MRDC and the eutra-nr-only flag (if present);

2> if the ue-CapabilityRequest includes eutra-nr and if the UE supports EN-DC:
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3> include the UE radio access capabilities for EUTRA-NR within a ue-CapabilityRAT-Container, with the
rat-Type set to eutra-nr;

3> include band combinations and feature sets as specified in TS 38.331 [82], clause 5.6.1.4, considering the
FregBandList included in requestedFreqBandsNR-MRDC;

1> submit the UECapabilityl nformation message to lower layers for transmission, upon which the procedure ends;
5.6.4 CSFB to 1x Parameter transfer
5.6.4.1 General

UE EUTRAN

CS-BParameter sRequest CDMA2000

A\ 4

CS-BParameter sResponseCDMA2000

Figure 5.6.4.1-1: CSFB to 1x Parameter transfer

The purpose of this procedure is to transfer the CDMA2000 1XRTT parameters required to register the UE in the
CDMAZ2000 IXRTT network for CSFB support.

5.6.4.2 Initiation

A UE in RRC_CONNECTED initiates the CSFB to 1x parameter transfer procedure upon request from the CDMA 2000
upper layers. The UE initiates the CSFB to 1x parameter transfer procedure by sending the
CSFBParameter sRequestCDMA2000 message.

5.6.4.3 Actions related to transmission of CSFBParametersRequestCDMA2000 message
The UE shall:

1> submit the CSFBParameter sRequestCDMA2000 message to lower layers for transmission using the current
configuration;

5.6.4.4 Reception of the CSFBParametersResponseCDMA2000 message
Upon reception of the CSFBParameter sResponseCDMA2000 message, the UE shall:
1> forward the rand and the mobilityParameters to the CDMA2000 1xRTT upper layers,
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56.5 UE Information
5.65.1 General

UE EUTRAN

UEInfor mationRequest

UEI nformati onResponse=

Figure 5.6.5.1-1: UE information procedure
The UE information procedure is used by E-UTRAN to request the UE to report information.
5.6.5.2 Initiation

E-UTRAN initiates the procedure by sending the UEInfor mationRequest message. E-UTRAN should initiate this
procedure only after successful security activation.

5.6.5.3 Reception of the UEInformationRequest message
Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:

1> if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as
follows:

2> set the number OfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully
completed random access procedure;

2> if contention resolution was not successful as specified in TS 36.321 [6] for at least one of the transmitted
preambles for the last successfully completed random access procedure;

3> set the contentionDetected to true;
2> else
3> set the contentionDetected to false;

1> if rlf-ReportReq is set to true and the UE hasradio link failure information or handover failure information
available in VarRLF-Report and if the RPLMN isincluded in plmn-ldentityList stored in VarRLF-Report:

2> set timeSinceFailure in VarRLF-Report to the time that elapsed since the last radio link or handover failurein
E-UTRA;

2> set the rIf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;

2> discard the rif-Report from Var RLF-Report upon successful delivery of the UEInformationResponse message
confirmed by lower layers;

1> if connEstFailReportReq is set to true and the UE has connection establishment failure information in
VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in Var ConnEstFail Report:

2> set timeSnceFailure in VarConnEstFail Report to the time that elapsed since the last connection
establishment failurein E-UTRA,;

2> set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in
VarConnEstFailReport;

2> discard the connEstFail Report from Var ConnEstFail Report upon successful delivery of the
UEInformationResponse message confirmed by lower layers;
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1> if the logMeasReportReq is present and if the RPLMN isincluded in plmn-ldentityList stored in
VarLogMeasReport:

2> if VarLogMeasReport includes one or more logged measurement entries, set the contents of the
logMeasReport in the UEInfor mationResponse message as follows:

3> include the absoluteTimeStamp and set it to the val ue of absoluteTimelnfo in the VarLogMeasReport;
3> include the traceReference and set it to the value of traceReference in the VarLogMeasReport;

3> include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the
VarLogMeasReport;

3> include the tce-Id and set it to the value of tce-Id in the VarLogMeasReport;

3> include the logMeasI nfoList and set it to include one or more entries from VarLogMeasReport starting
from the entries logged first;

3> if the VarLogMeasReport includes one or more additional logged measurement entries that are not
included in the logMeasl nfoList within the UEInfor mationResponse message:

4> include the logMeasAvailable;

3> if the VarLogMeasReport includes one or more additional logged Bluetooth measurement entries that are
not included in the logMeas! nfoList within the UEInformationResponse message:

4> include the logMeasAvailableBT;

3> if the VarLogMeasReport includes one or more additional logged WLAN measurement entries that are
not included in the logMeaslI nfoL.ist within the UEInformationResponse message:

4> include the logMeasAvailableWLAN;
1> if mobilityHistoryReportReq is set to true:
2> include the mobilityHistoryReport and set it to include entries from VarMobilityHistoryReport;

2> include in the mobilityHistoryReport an entry for the current cell, possibly after removing the oldest entry if
required, and set itsfields as follows:

3> set visitedCellld to the global cell identity of the current cell:
3> set field timeSpent to the time spent in the current cell;

1> if the idleModeMeasurementReq is included in the UEInfor mationRequest and UE has stored
VarMeasl dleReport:

2> set the measResultListidle in the UEInformationResponse message to the value of idleMeasReport in the
VarMeasl dleReport;

2> discard the VarMeasl dleReport upon successful delivery of the UEInformationResponse message confirmed
by lower layers;

1> if flightPathinfoReq field is present and the UE has flight path information available:
2> include the flightPathinfoReport and set it to include the list of waypoints along the flight path;
2> if the includeTimeStamp is set to TRUE:

3> set the field timeStamp to the time when UE intends to arrive to each waypoint if thisinformation is
available at the UE;

1> if the logMeasReport isincluded in the UEInformationResponse:

2> submit the UEInfor mationResponse message to lower layers for transmission via SRB2;
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2> discard the logged measurement entries included in the logMeasl nfoList from VarLogMeasReport upon
successful delivery of the UEInformationResponse message confirmed by lower layers;

1> dse
2> submit the UEInfor mationResponse message to lower layers for transmission via SRB1,;
5.6.6 Logged Measurement Configuration
5.6.6.1 General

UE EUTRAN

LoggedMeasurementConfiguration

Figure 5.6.6.1-1: Logged measurement configuration

The purpose of this procedure is to configure the UE to perform logging of measurement results whilein RRC_IDLE
and to perform logging of measurement results for MBSFN in both RRC_IDLE and RRC_CONNECTED. The
procedure applies to logged measurements capable UEs that are in RRC_CONNECTED.

NOTE: E-UTRAN may retrieve stored logged measurement information by means of the UE information
procedure.

5.6.6.2 Initiation

E-UTRAN initiates the logged measurement configuration procedure to UE in RRC_CONNECTED by sending the
LoggedMeasurementConfiguration message.

5.6.6.3 Reception of the LoggedMeasurementConfiguration by the UE
Upon receiving the LoggedMeasurementConfiguration message the UE shall:

1> discard the logged measurement configuration as well as the logged measurement information as specified in
5.6.7;

1> store the received loggingDuration, logginglnterval and areaConfiguration, if included, in VarLogMeasConfig;
1> if the LoggedMeasurementConfiguration message includes plmn-IdentityList:

2> set plmn-IdentityList in VarLogMeasReport to include the RPLMN as well as the PLMNs included in plmn-
| dentityList;

1> else:
2> set plmn-ldentityList in VarLogMeasReport to include the RPLMN;

1> store the received absoluteTimelnfo, traceReference, traceRecordingSessionRef and tce-1d in
VarLogMeasReport;

1> store the received targetMBSFN-Arealidt, if included, in VarLogMeasConfig;
1> storethe received bt-NamelList, if included, in VarLogMeasConfig;

1> store the received wlan-Namelist, if included, in VarLogMeasConfig;
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1> start timer T330 with the timer value set to the loggingDuration;

5.6.6.4 T330 expiry
Upon expiry of T330 the UE shall:
1> release VarLogMeasConfig;

The UE is allowed to discard stored logged measurements, i.e. to release VarLogMeasReport, 48 hours after T330
expiry.

5.6.7 Release of Logged Measurement Configuration
5.6.7.1 General

The purpose of this procedure is to rel ease the logged measurement configuration as well as the logged measurement
information.

5.6.7.2 Initiation

The UE shall initiate the procedure upon receiving alogged measurement configuration in another RAT. The UE shall
also initiate the procedure upon power off or detach.

The UE shall:
1> stop timer T330, if running;

1> if stored, discard the logged measurement configuration as well as the logged measurement information, i.e.
release the UE variables VarLogMeasConfig and VarLogMeasReport;

5.6.8 Measurements logging
5.6.8.1 General

This procedure specifies the logging of available measurements by a UE in RRC_IDLE that has alogged measurement
configuration and the logging of available measurements by a UE in both RRC_IDLE and RRC_CONNECTED if
targetMBSFN-Arealist isincluded in VarLogMeasConfig.

5.6.8.2 Initiation
While T330 is running, the UE shall:
1> if measurement logging is suspended:

2> if during the last logging interval the IDC problems detected by the UE is resolved, resume measurement
logging;

1> if not suspended, perform the logging in accordance with the following:
2> if targetMBSFN-ArealList isincluded in VarLogMeasConfig:
3> if the UE is camping normally on an E-UTRA cell or is connected to E-UTRA; and
3> if the RPLMN isincluded in plmn-IdentityList stored in VarLogMeasReport; and

3> if the PCell (in RRC_CONNECTED) or cell where the UE is camping (in RRC_IDLE) is part of the area
indicated by areaConfiguration if configured in VarLogMeasConfig:

4> for MBSFN areas, indicated in targetMBS-N-ArealList, from which the UE isreceiving MBMS
service:

5> perform MBSFN measurements in accordance with the performance requirements as specified in
TS 36.133[16];
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NOTE 1: When configured to perform MBSFN measurement logging by targetMBS-N-AreaL.ist, the UE is not
required to receive additional MBSFN subframes, i.e. logging is based on the subframes corresponding to
the MBM S services the UE is receiving.

5> perform logging at regular time intervals as defined by the logginginterval in VarLogMeasConfig,
but only for those intervals for which MBSFN measurement results are available as specified in
TS36.133[16];

2> dseif:
3> if the UE isin any cell selection state (as specified in TS 36.304 [4]):
4> perform the logging at regular time intervals, as defined by the logginglnterval in VarLogMeasConfig;

3> elseif the UE is camping normally on an E-UTRA cell and if the RPLMN isincluded in plmn-ldentityList
stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if
configured in VarLogMeasConfig:

4> perform the logging at regular time intervals, as defined by the logginginterval in VarLogMeasConfig;

2> when adding alogged measurement entry in VarLogMeasReport, include the fields in accordance with the
following:

3> if the UE detected IDC problems during the last logging interval:
4> if measResultServCell in VarLogMeasReport is not empty:
5> include InDeviceCoexDetected;
5> suspend measurement logging from the next logging interval;
4> else
5> suspend measurement logging;

NOTE 1A: The UE may detect the start of IDC problems as early as Phase 1 as described in clause 23.4 of TS
36.300 [9].

3> set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged
measurement configuration was received;

3> if detailed location information became available during the last logging interval, set the content of the
locationlnfo as follows:

4> include the locationCoordinates;
3> if wlan-NameL.ist isincluded in VarLogMeasConfig:
4> if detailed WLAN measurements are available:
5> include logMeasResultListWLAN, in order of decreasing RSSI for WLAN APs;
3> if bt-NameList isincluded in VarLogMeasConfig:
4> if detailed Bluetooth measurements are available:
5> include logMeasResultListBT, in order of decreasing RSS! for Bluetooth beacons;
3> if targetMBSFN-Areal.ist isincluded in VarLogMeasConfig:

4> for each MBSFN area, for which the mandatory measurements result fields became available during
thelast logging interval:

5> set the rsrpResultMBSFN, rsrgResultMBSFN to include measurement results that became available
during the last logging interval;
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5> include the fields signallingBLER-Result or dataBLER-MCH-ResultList if the concerned BLER
results are availble,

5> set the mbsfn-Areald and carrierFrequency to indicate the MBSFN areain which the UE is
receiving MBSFN transmission;

4> if in RRC_CONNECTED:
5> set the servCellldentity to indicate global cell identity of the PCell;
5> set the measResultServCell to include the layer 3 filtered measured results of the PCell;

5> if available, set the measResultNeighCells to include the layer 3 filtered measured results of
SCell(s) and neighbouring cell(s) measurements that became available during the last logging
interval, in order of decreasing RSRP, for at most the following number of cells. 6 intra-frequency
and 3 inter-frequency cells per frequency and according to the following:

6> for each cell included, include the optional fieldsthat are available;

5> if available, optionally set the measResultNeighCells to include the layer 3 filtered measured
results of neighbouring cell(s) measurements that became available during the last logging
interval, in order of decreasing RSCP(UTRA)/RSSI(GERAN)/PilotStrength(cdma2000), for at
most the following number of cells: 3 inter-RAT cells per frequency (UTRA, cdma2000)/set of
frequencies (GERAN), and according to the following:

6> for each cell included, include the optional fields that are available;
4> if inRRC_IDLE:
5> set the servCellldentity to indicate global cell identity of the serving cell;
5> set the measResultServCell to include the quantities of the serving cell;

5> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell
re-selection, to include neighbouring cell measurements that became available during the last
logging interval for at most the following number of neighbouring cells. 6 intra-frequency and 3
inter-frequency neighbours per frequency and according to the following:

6> for each neighbour cell included, include the optional fields that are available;

5> if available, optionally set the measResultNeighCells, in order of decreasing ranking-criterion as
used for cell re-selection, to include neighbouring cell measurements that became available during
the last logging interval, for at most the following number of cells: 3 inter-RAT cells per frequency
(UTRA, cdma2000)/set of frequencies (GERAN), and according to the following:

6> for each cell included, include the optional fields that are available;

4> for the cellsincluded according to the previous (i.e. covering previous and current serving cells as
well as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding
results are available according to the associated performance requirements defined in TS 36.133 [16];

4> for the cellsincluded according to the previous (i.e. covering previous and current serving cells as
well as neighbouring EUTRA cells) include RSRQ type if the result was based on measurements
using awider band or using all OFDM symboals;

NOTE 2: The UE includesthe latest results in accordance with the performance requirements as specified in TS
36.133[16]. E.g. RSRP and RSRQ results are available only if the UE has a sufficient number of results/
receives a sufficient number of subframes during the logging interval.

3> else
4> if the UE isin any cell selection state (as specified in TS 36.304 [4]):

5> set anyCell SelectionDetected to indicate the detection of no suitable or no acceptable cell found;
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5> set the servCellldentity to indicate global cell identity of the last logged cell that the UE was
camping on;

5> set the measResultServCell to include the quantities of the last logged cell the UE was camping on;

4> else:

NOTE 3:

5> set the servCellldentity to indicate global cell identity of the cell the UE is camping on;
5> set the measResultServCell to include the quantities of the cell the UE is camping on;

4> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements that became available during the last logging
interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-
frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of
frequencies (GERAN) per RAT and according to the following:

5> for each neighbour cell included, include the optional fields that are available;

4> for the cellsincluded according to the previous (i.e. covering previous and current serving cells as
well as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding
results are available according to the associated performance requirements defined in TS 36.133 [16];

4> for the cellsincluded according to the previous (i.e. covering previous and current serving cells as
well as neighbouring EUTRA célls) include RSRQ type if the result was based on measurements
using awider band or using all OFDM symbols;

The UE includes the latest results of the available measurements as used for cell reselection evaluation in
RRC _IDLE or as used for evaluation of reporting criteria or for measurement reporting according to 5.5.3
in RRC_CONNECTED, which are performed in accordance with the performance requirements as
specified in TS 36.133 [16].

2> when the memory reserved for the logged measurement information becomes full, stop timer T330 and
perform the same actions as performed upon expiry of T330, as specified in 5.6.6.4;

5.6.9
5.6.9.1

In-device coexistence indication

General

UE EUTRAN

RRC connection reconfiguration
< >

InDeviceCoexIndication

»

Figure 5.6.9.1-1: In-device coexistence indication

The purpose of this procedureisto inform E-UTRAN about (a change of) the In-Device Coexistence (IDC) problems
experienced by the UE in RRC_CONNECTED, as described in TS 36.300 [9], and to provide the E-UTRAN with
information in order to resolve them.

5.6.9.2

Initiation

A UE capable of providing IDC indications may initiate the procedure when it is configured to provide IDC indications
and upon change of IDC problem information.

Upon initiating the procedure, the UE shall:

1> if configured to provide IDC indications:
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2> if the UE did not transmit an InDeviceCoexl ndication message since it was configured to provide IDC
indications:

3>

3>

3>

if on one or more frequencies for which a measObjectEUTRA is configured, the UE is experiencing IDC
problems that it cannot solve by itself; or

if configured to provide IDC indications for UL CA; and if on one or more supported UL CA
combination comprising of carrier frequencies for which a measurement object is configured, the UE is
experiencing IDC problemsthat it cannot solve by itself; or

if configured to provide IDC indications for MR-DC, and if on one or more supported MR-DC
combination comprising of at least one E-UTRA carrier frequency for which a measurement object is
configured and at least one NR carrier frequency included in candidateServingFregListNR, the UE is
experiencing IDC problems that it cannot solve by itself:

4> initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;

2> ese

3>

3>

3>

3>

3>

3>

NOTE 1.

NOTE 2:

5.6.9.3

if the set of frequencies, for which a measObjectEUTRA is configured and on which the UE is
experiencing IDC problems that it cannot solve by itself, is different from the set indicated in the last
transmitted InDeviceCoexI ndication message; or

if for one or more of the frequenciesin the previously reported set of frequencies, the
interferenceDirection is different from the value indicated in the last transmitted |nDeviceCoexI ndication

message; or

if the TDM assistance information is different from the assistance information included in the last
transmitted InDeviceCoex| ndication message; or

if configured to provide IDC indications for UL CA; and if the victimSystemType is different from the
value indicated in the last transmitted InDeviceCoexl ndication message; or

if configured to provide IDC indications for UL CA; and if the set of supported UL CA combinations on
which the UE is experiencing IDC problems that it cannot solve by itself and that the UE includesin
affectedCarrierFreqCombList according to 5.6.9.3, is different from the set indicated in the last
transmitted InDeviceCoexI ndication message; or

if configured to provide IDC indications for MR-DC, and if the set of supported MR-DC combinations on
which the UE is experiencing IDC problems that it cannot solve by itself and that the UE includesin
affectedCarrier FreqCombListMRDC according to 5.6.9.3, is different from the set indicated in the last
transmitted InDeviceCoexlndication message:

4> initiate transmission of the InDeviceCoexI ndication message in accordance with 5.6.9.3;

Theterm "IDC problems’ refers to interference issues applicable across several subframes/slots where not
necessarily al the subframes/slots are affected.

For the frequencies on which a serving cell or serving cellsis configured that is activated, IDC problems
consist of interference issues that the UE cannot solve by itself, during either active data exchange or
upcoming data activity which is expected in up to afew hundred milliseconds.

For frequencies on which a SCell or SCellsis configured that is deactivated, reporting IDC problems
indicates an anticipation that the activation of the SCell or SCells would result in interference issues that
the UE would not be able to solve by itself.

For a non-serving frequency, reporting IDC problems indicates an anticipation that if the non-serving
frequency or frequencies became a serving frequency or serving frequencies then this would result in
interference issues that the UE would not be able to solve by itself.

Actions related to transmission of InDeviceCoexIndication message

The UE shall set the contents of the InDeviceCoexlndication message as follows:

1> if thereisat least one E-UTRA carrier frequency, for which a measurement object is configured, that is affected
by IDC problems:
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2> include the field affectedCarrierFregList with an entry for each affected E-UTRA carrier frequency for
which a measurement object is configured;

2> for each E-UTRA carrier frequency included in the field affectedCarrierFregList, include
interferenceDirection and set it accordingly;

2> include Time Domain Multiplexing (TDM) based assistance information, unlessidc-
HardwareSharinglndication is configured and the UE has no Time Doman Multiplexing based assistance
information that could be used to resolve the IDC problems:

3> if the UE has DRX related assistance information that could be used to resolve the IDC problems:
4> include drx-Cyclelength, drx-Offset and drx-ActiveTime;

3> else (the UE has desired subframe reservation patterns related assistance information that could be used to
resolve the IDC problems):

4> include idc-SubframePatternList;
3> use the MCG astiming reference if TDM based assistance information regarding the SCG is included,;

1> if the UE is configured to provide UL CA information and there is a supported UL CA combination comprising
of carrier frequencies for which a measurement object is configured, that is affected by IDC problems:

2> include victimSystemType in ul-CA-Assi stancel nfo;
2> if the UE sets victimSystemType to wlan or Bluetooth:

3> include affectedCarrier FreqCombList in ul-CA-Assistancel nfo with an entry for each supported UL CA
combination comprising of carrier frequencies for which a measurement object is configured, that is
affected by IDC problems;

2> ese

3> optionally include affectedCarrier FreqgCombList in ul-CA-Assistancel nfo with an entry for each
supported UL CA combination comprising of carrier frequencies for which a measurement object is
configured, that is affected by IDC problems;

1> if idc-HardwareSharinglndication is configured, and there is at |east one E-UTRA carrier frequency, for which a
measurement object is configured, the UE is experiencing hardware sharing problems that it cannot solve by
itself:

2> include the hardwareSharingProblem and set it accordingly;

1> if the UE is configured to provide IDC indications for MR-DC and there is a supported MR-DC band
combination comprising of at least one E-UTRA carrier frequency for which a measurement object is configured
and at least one NR carrier frequency included in candidateServingFregListNR, that is affected by IDC
problems; and

1> if the IDC problem does not only concern the E-UTRA band combination as the UE already included in
affectedCarrierFreqCombList:

2> for each entry of affectedCarrier FreqComblnfoLissMRDC in mrdc-Assistancel nfo;
3> include victimSystemType;
3> include interferenceDirection;
3> if the UE sets victimSystemType to wian or Bluetooth:

4> include a set of at least one NR carrier frequency included in candidateServingFregListNR and
optionally one or more E-UTRA carrier frequency for which a measurement object is configured, that
is affected by IDC problems;

3> dse
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4> optionally include a set of at least one NR carrier frequency included in candidateServingFregListNR
and optionally one or more E-UTRA carrier frequency for which a measurement object is configured,
that is affected by IDC problems;

NOTE 1: When sending an InDeviceCoexIndication message to inform E-UTRAN the IDC problems, the UE
includes all assistance information (rather than providing e.g. the changed part(s) of the assistance
information).

NOTE 2: Upon not anymore experiencing a particular IDC problem that the UE previously reported, the UE
provides an IDC indication with the modified contents of the InDeviceCoexlndication message (e.g. by an

empty message).
The UE shall submit the InDeviceCoexlndication message to lower layers for transmission.

5.6.10 UE Assistance Information
5.6.10.1 General

UE EUTRAN

RRC connection reconfiguration
< >

UEAssistancelnformation

L

Figure 5.6.10.1-1: UE Assistance Information

The purpose of this procedure isto inform E-UTRAN of the UE's power saving preference and SPS assistance
information, maximum PDSCH/PUSCH bandwidth configuration preference, overheating assistance information, or the
UE's delay budget report carrying desired increment/decrement in the Uu air interface delay or connected mode DRX
cycle length and for BL UEs or UEsin CE of the RLM event ("early-out-of-sync" or "early-in-sync") and RLM
information. Upon configuring the UE to provide power preference indications E-UTRAN may consider that the UE
does not prefer a configuration primarily optimised for power saving until the UE explictly indicates otherwise.

5.6.10.2 Initiation

A UE capable of providing power preference indicationsin RRC_CONNECTED may initiate the procedure in several

cases including upon being configured to provide power preference indications and upon change of power preference. A
UE capable of providing SPS assistance information in RRC_CONNECTED may initiate the procedure in several cases
including upon being configured to provide SPS assistance information and upon change of SPS assi stance information.

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 CE mode and providing maximum PDSCH/PUSCH bandwidth preference in RRC_CONNECTED
may initiate the procedure upon being configured to provide maximum PDSCH/PUSCH bandwidth preference and/or
upon change of maximum PDSCH/PUSCH bandwidth 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 power preference indications:

2> if the UE did not transmit a UEAssi stancel nformation message with power Preflndication since it was
configured to provide power preference indications; or
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2> if the current power preference is different from the one indicated in the last transmission of the
UEAssi stancel nformation message and timer T340 is not running:
3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
1> if configured to provide maximum PDSCH/PUSCH bandwidth preference:

2> if the UE did not transmit a UEAssi stancel nformation message with bw-Preference since it was configured to
provide maximum PDSCH/PUSCH bandwidth preference; or

2> if the current maximum PDSCH/PUSCH bandwidth preference is different from the one indicated in the last
transmission of the UEAssi stancel nformation message and timer T341 is not running;

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
1> if configured to provide SPS assistance information:

2> if the UE did not transmit a UEAssi stancel nformation message with sps-Assistancel nformation since it was
configured to provide SPS assistance information; or

2> if the current SPS assistance information is different from the one indicated in the last transmission of the
UEAssi stancel nformation message:

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
1> if configured to report RLM events:
2> if "early-out-of-sync" event has been detected and T343 is not running; or
2> if "early-in-sync" event has been detected and T344 is not running:
3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
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 nfor mation message and timer T342 is not running:

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
1> if configured to provide overheating assistance 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 and timer T345 is not running:

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
5.6.10.3 Actions related to transmission of UEAssistancelnformation message
The UE shall set the contents of the UEAssi stancel nformation message for power preference indications:

1> if configured to provide power preference indication and if the UE prefers a configuration primarily optimised
for power saving:

2> set power Preflndication to lowPower Consumption;

1> elseif configured to provide power preference indication:
2> start or restart timer T340 with the timer value set to the power PreflndicationTimer;
2> set power Preflndication to normal;

The UE shall set the contents of the UEAssi stancel nfor mation message for SPS assistance information:;
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1> if configured to provide SPS assistance information:
2> if thereisany traffic for V2X sidelink communication which needs to report SPS assistance information:
3> include trafficPatterninfoListSL in the UEAssi stancel nformation message;
2> if thereisany traffic for uplink communication which needs to report SPS assistance information:
3> include trafficPatterninfoListUL in the UEAssi stancel nformation message;
The UE shall set the contents of the UEAssi stancel nformation message for bandwidth preference indications:
1> start timer T341 with the timer value set to the bw-Preferencel ndicationTimer;
1> set bw-Preference to its preferred configuration;
The UE shall set the contents of the UEAssi stancel nformation message for delay budget report:
1> if configured to provide delay budget report:
2> if the UE prefers an adjustment in the connected mode DRX cycle length:
3> set delayBudgetReport to typel according to adesired value;
2> dseif the UE prefers coverage enhancement configuration change:
3> set delayBudgetReport to type2 according to adesired value;
2> start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;
The UE shall set the contents of the UEAssi stancel nfor mation message for the RLM report:
1> if T314 has expired:
2> set rim-event to earlyOutOfSync;
2> gtart timer T343 with the timer value set to the rimReportTimer:
1> if T315 has expired:
2> set rim-event to earlylnSync;
2> start timer T344 with the timer value set to the rimReportTimer:
2> if configured to report rimReportRep-MPDCCH:
3> set excessRep-MPDCCH to the value indicated by lower layers;
The UE shall set the contents of the UEAssi stancel nformation message for overheating assistance indication:
1> if the UE experiencesinternal overheating:
2> if the UE prefers to temporarily reduce its DL category and UL category:
3> include reducedUE-Category in the Over heatingAssistance | E;
3> set reducedUE-CategoryDL to the number to which the UE prefers to temporarily reduce its DL category;
3> set reducedUE-CategoryUL to the number to which the UE prefers to temporarily reduce its UL category;
2> if the UE prefers to temporarily reduce the number of maximum secondary component carriers:
3> include reducedMaxCCsin the OverheatingAssistance | E;

3> set reducedCCsDL to the number of maximum SCells the UE prefersto be temporarily configured in
downlink;

3> set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in
uplink;
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2> start timer T345 with the timer value set to the overheatinglndicationProhibitTimer;
1> else (if the UE no longer experiences an overheating condition):
2> do not include reducedUE-Category and reducedMaxCCs in OverheatingAssistance |E;
2> start timer T345 with the timer value set to the over heatinglndicationProhibitTimer;
The UE shall submit the UEAssi stancel nformation message to lower layers for transmission.
NOTE 1: Itisup to UE implementation when and how to trigger SPS assi stance information.
NOTE 2: Itisup to UE implementation to set the content of trafficPatterninfoListSL and trafficPatterninfoListUL.

NOTE 3: Traffic patterns for different Destination Layer 2 |Ds are provided in different entriesin
trafficPatterninfoListSL.

5.6.11 Mobility history information

56.11.1 General

This procedure specifies how the mobility history information is stored by the UE, covering RRC_CONNECTED and
RRC_IDLE.

5.6.11.2 Initiation
If the UE supports storage of mobility history information, the UE shall:

1> Upon change of cell, consisting of PCell in RRC_CONNECTED or serving cell in RRC_IDLE, to another E-
UTRA or inter-RAT cell or when entering out of service:

2> include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary,
according to following:

3> if the global cell identity of the previous PCell/ serving cell is available:
4> include the global cell identity of that cell in the field visitedCellld of the entry;
3> else

4> include the physical cell identity and carrier frequency of that cell in the field visitedCellld of the
entry;

3> set the field timeSpent of the entry as the time spent in the previous PCell/ serving cell;

1> upon entering E-UTRA (in RRC_CONNECTED or RRC_IDLE) while previously out of service and/ or using
another RAT:

2> include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary,
according to following:

3> set the field timeSpent of the entry as the time spent outside E-UTRA,;
5.6.12 RAN-assisted WLAN interworking
5.6.12.1 General

The purpose of this procedure is to facilitate access network selection and traffic steering between E-UTRAN and
WLAN.

If required by upper layers (see TS 24.312 [66], the UE shall provide an up-to-date set of the applicable parameters
provided by wlan-OffloadConfigCommon or wian-OffloadConfigDedicated to upper layers, and inform upper layers
when no parameters are configured. The parameter set from either wian-OffloadConfigCommon or wian-
OffloadConfigDedicated is selected as specified in subclauses 5.2.2.24, 5.3.12, 5.6.12.2 and 5.6.12.4.
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5.6.12.2 Dedicated WLAN offload configuration
The UE shall:
1> if the received wlan-OffloadInfo is set to release:
2> release wlan-OffloadConfigDedicated and t350;
2> if the wian-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

3> apply the wlan-OffloadConfigCommon corresponding to the RPLMN included in
Systemlinfor mationBlockTypel7;

1> dse
2> apply the received wlan-OffloadConfigDedicated:
5.6.12.3 WLAN offload RAN evaluation
The UE shall:
1> if the UE is configured with either wian-OffloadConfigCommon or wlan-OffloadConfigDedicated; and

1> if the UE isin RRC_IDLE or none of rclwi-Configuration, lwa-Configuration and Iwip-Configuration is
configured:

2> provide measurement results required for the eval uation of the network selection and traffic steering rules as
defined in TS 24.312 [66] to upper layers,

2> evaluate the network selection and traffic steering rules as defined in TS 36.304 [4] using WLAN identifiers
asindicated in other subclauses (either provided in steer TOWLAN included in rclwi-Configuration or in wian-
Id-List included in Systeml nformationBlockTypel?);

5.6.12.4 T350 expiry or stop
The UE shall:
1> if T350 expires or is stopped:
2> release the wlan-OffloadConfigDedicated and t350;
2> release rclwi-Configuration if configured;
2> if the wian-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

3> apply the wlan-OffloadConfigCommon and the wian-1d-List corresponding to the RPLMN included in
Systeml nformationBlockTypel7;

5.6.12.5 Cell selection/ re-selection while T350 is running
The UE shall:

1> if, while T350 is running, the UE selects/ reselects a cell which is not the PCell when the wlan-OffloadDedicated
was configured:

2> stop timer T350;

2> perform the actions as specified in 5.6.12.4;

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 236 ETSI TS 136 331 V15.4.0 (2019-04)

5.6.13 SCG failure information
5.6.13.1 General

UE EUTRAN

RRC connection reconfiguration
(scg-Configuration)

SCGFailurel nformation

A 4

Figure 5.6.13.1-1: SCG failure information

The purpose of this procedure isto inform E-UTRAN about an SCG failure the UE has experienced i.e. SCG radio link
failure, SCG change failure.

5.6.13.2 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 5.3.11; or
1> upon SCG change failure, in accordance with 5.3.5.7a; or

1> upon stopping uplink transmission towards the PSCell due to exceeding the maximum uplink transmission
timing difference when power ControlMode is configured to 1, in accordance with subclause 7.17.2 of TS 36.133
[29].

In case of DC, upon initiating the procedure, the UE shall:

1> suspend all SCG DRBs and suspend SCG transmission for split DRBS,

1> reset SCG-MAC,;

1> stop T307;

1> initiate transmission of the SCGFailurel nformation message in accordance with 5.6.13.3;
5.6.13.3 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 SCGFailurel nformation message to provide SCG radio link failure
information:

2> include failureType and set it to the trigger for detecting SCG radio link failure;

1> elseif the UE initiates transmission of the SCGFailurel nformation message to provide SCG change failure
information:

2> include failureType and set it to scg-ChangeFailure;

1> elseif the UE initiates transmission of the SCGFailurel nformation message due to exceeding maximum uplink
transmission timing difference:

2> include failureType and set it to maxUL-TimingDiff;

1> set the measResultServFregList to include for each E-UTRA SCG cell that is configured, if any, within
measResultSCell the quantities of the concerned SCell, if available according to performance requirementsin TS
36.133 [16];
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1> for each E-UTRA SCG serving frequency included in measResultServFregList, include within
measResultBestNeighCell the physCellld and the quantities of the best non-serving cell, based on RSRP, on the
concerned serving frequency;

1> set the measResultNeighCells to include the best measured cells on non-serving E-UTRA frequencies, 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;

2> if the UE was configured to perform measurements for one or more non-serving EUTRA frequencies and
measurement results are available, include the measResultLiStEUTRA,;

2> for each neighbour cell included, 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.

The UE shall submit the SCGFailurel nformation message to lower layers for transmission.

5.6.13a NR SCG failure information
5.6.13a.1 General

UE EUTRAN

« __RRC connection reconfiguration >
~ (E.g.nr-Config, sk-Counter, =~
radioBeareConfigl)

SCGFailurelnformationNR

\ 4

Figure 5.6.13a.1-1: NRSCG failure information

The purpose of this procedure isto inform E-UTRAN about an SCG failure the UE has experienced (e.g. SCG radio
link failure, failure to successfully complete an SCG reconfiguration with sync), as specified in TS 38.331 [82], clause
5.7.3.2.

5.6.13a.2 Initiation

A UE initiates the procedure to report NR SCG failures when NR SCG transmission is not suspended and in accordance
with TS 38.331 [82], clause 5.7.3.2. Actions the UE shall perform upon initiating the procedure, other than related to
the transmission of the SCGFailurel nformationNR message are specified in TS 38.331 [82], clause 5.7.3.2.

5.6.13a.3  Actions related to transmission of SCGFailurelnformationNR message

The UE shall set the contents of the SCGFailurel nformationNR message as follows:

1> include failureType within failureReportSCG-NR and set it to indicate the SCG failure in accordance with TS
38.331[82], clause 5.7.3.3;

1> include and set measResultSCG in accordance with TS 38.331 [82], clause 5.7.3.4:

1> for each NR frequency the UE is configured to measure by measConfig for which measurement results are
available:

2> set the measResultFregListNR 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;
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NOTE: Field measResultSCG is used to report available results for NR frequencies the UE is configured to
measure by NR RRC signalling.

The UE shall submit the SCGFailurel nformationNR message to lower layers for transmission.

5.6.14 LTE-WLAN Aggregation
5.6.14.1 Introduction

E-UTRAN can configure the UE to connect to a WLAN and configure bearers for LWA (referred to as LWA DRBS).
The UE usesthe WLAN parameters received from E-UTRAN in performing WLAN measurements. The UE also
performs WLAN connection management as described in 5.6.15 while LWA is configured.

5.6.14.2 Reception of LWA configuration
Upon reception of LWA configuration, the UE shall:
1> if the received lwa-Configuration is set to release:
2> release the LWA configuration as described in 5.6.14.3;
1> else:
2> if the received Iwa-Config includes lwa-WT-Counter:

3> determine the S-Kwr key based on the Keng key and received lwa-WT-Counter value, as specified in TS
33.401[32];

3> forward the S-Kwr key to upper layersto be used asa PMK or PSK for WLAN authentication;
2> if the received Iwa-Config includes Iwa-MobilityConfig:
3> if the received lwa-MobilityConfig includes wian-ToRel easeL.ist:
4> for each WLAN-Identifiersincluded in wian-ToReleaseL.ist:

5> remove the WLAN-Identifiersif already part of the current wian-MobilitySet in VarWLAN-
MobilityConfig;

3> if thereceived lwa-MobilityConfig includes wian-ToAddList:

4> for each WLAN-Identifiersincluded in wian-ToAddList:

5> add the WLAN-Identifiers to the current wlan-MobilitySet in VarWLAN-MobilityConfig;

3> if the received Iwa-MobilityConfig includes associationTimer:

4> start or restart timer T351 with the timer value set to the associationTimer;
3> if the received lwa-MobilityConfig includes successReportRequested:

4> set successReportRequested in VarWLAN-MobilityConfig to the value of successReportRequested;
3> if the received lwa-MobilityConfig includes wian-SuspendConfig:

4> et the field(s) in wlan-SuspendConfig within VarWLAN-MobilityConfig to the value(s) of field(s)
included in wlan-SuspendConfig;

2> start WLAN Status Monitoring as described in 5.6.15.4;
5.6.14.3 Release of LWA configuration
To release the LWA configuration, the UE shall:
1> for each LWA DRB that is part of the current UE configuration:

2> disable data handling for this DRB at the LWAAP entity;
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2> perform PDCP data recovery as specified in TS 36.323 [§];
1> delete any existing values in VarWLAN-MobilityConfig and Var WLAN-Satus;
1> stop timer T351, if running;
1> stop WLAN status monitoring and WLAN connection attempts for LWA;

1> indicate the release of LWA configuration, if configured, to upper layers;

5.6.15 WLAN connection management
5.6.15.1 Introduction

WLAN connection management procedures in this section are triggered as specified in other sections where the UE is
using aWLAN connection for LWA, RCLWI or LWIP.

The UE stores the current WLAN mobility set, which is a set of one or more WLAN identifier(s) (e.g. BSSID, SSID,
HESSID) in wlan-MobilitySet in VarWLAN-MobilityConfig. This WLAN mobility set can be configured and updated by
the eNB. A WLAN is considered to be inside the WLAN mobility set if itsidentifiers match all WLAN identifiers of at
least one entry in wlan-MaobilitySet and outside the WLAN mobility set otherwise. When the UE receives a new or
updated WLAN mobility set, it initiates connection to aWLAN inside the WLAN mobility set, if not already connected
to suchaWLAN, and starts WLAN status monitoring as described in 5.6.15.4. The UE can perform WLAN mobility
within the WLAN mobility set (connect or reconnect to aWLAN inside the WLAN mobhility set) without any signalling
to E-UTRAN.

The UE reports the WLAN connection status information to E-UTRAN as described in 5.6.15.2. The information in this
report is based on the monitoring of WLAN connection as described in 5.6.15.4.

5.6.15.2 WLAN connection status reporting
5.6.15.2.1 General

UE EUTRAN

WLANConnectionStatusReport

»
>

Figure 5.6.15.2.1-1: WLAN connection status reporting

The purpose of this procedure isto inform E-UTRAN about the status of WLAN connection for LWA, RCLWI, or
LWIP.

5.6.15.2.2 Initiation
The UE in RRC_CONNECTED initiates the WLAN status reporting procedure when:

1> it connects successfully to aWLAN inside WLAN mobility set while T351 is running after aWLAN mobility
set change; or

1> after alwa-WT-Counter update or after alwip-Counter update (if success report is requested by the eNB); or

1> its connection or connection attempts to all WLAN(s) inside WLAN mobility set failsin accordance with
WLAN Status Monitoring described in 5.6.15.4; or

1> T351 expires; or
1> itsWLAN connection to all WLAN(s) inside WLAN mobility set becomes temporarily unavailable; or

1> itsWLAN connection to aWLAN inside the WLAN mobility set is successfully established after its previous
WLAN Connection Status Report indicating WLAN temporary suspension;
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Upon initiating the procedure, the UE shall:

1> initiate transmission of the WLANConnectionStatusReport message in accordance with 5.6.15.2.3;
5.6.15.2.3 Actions related to transmission of WLANConnectionStatusReport message
The UE shall set the contents of the WLANConnectionSatusReport message as follows:

1> set wlan-status to status in VarWLAN-Status;

1> submit the WLANConnectionStatusReport message to lower layers for transmission, upon which the procedure
ends;

5.6.15.3 T351 Expiry (WLAN connection attempt timeout)
Upon T351 expiry, the UE shall:

1> set the status in VarWLAN-Satus to failureTimeout;

1> perform WLAN connection status reporting procedure in 5.6.15.2;

1> stop WLAN status monitoring and WLAN connection attempts;

5.6.15.4 WLAN status monitoring
To perform WLAN status monitoring, the UE shall:

1> if UE is not configured with rclwi-Configuration and WLAN connection to aWLAN inside the WLAN mobility
set is successfully established or maintained after a WLAN mobility set configuration update, after alwa-WT-
Counter update or after alwip-Counter update:

2> set the status in Var WLAN-Status to successful Association;
2> stop timer T351, if running;
2> if successReportRequested in VarWLAN-MobilityConfig is set to TRUE:
3> perform WLAN Connection Status Reporting procedure in 5.6.15.2;
1> if WLAN connection or connection attempts to all WLAN(s) inside WLAN mobility set fails:
2> if thefailureis dueto WLAN radio link issues:
3> set the status in VarWLAN-Status to failureWlanRadioLink;
2> elseif the failure is due to UE internal problems related to WLAN:
3> set the status in VarWLAN-Status to failureWlanUnavailable;

NOTE 1: The UE internal problems related to WLAN include connection to another WLAN based on user
preferences or turning off WLAN connection or connection rejection from WLAN or other WLAN
problems.

3> remove all WLAN related measurement reporting entries within VarMeasReportList;
2> stop timer T351, if running;
2> perform WLAN Connection Status Reporting procedure in 5.6.15.2;
2> if the UE is configured with rclwi-Configuration:

3> release relwi-Configuration and inform upper layers of a move-traffic-from-WLAN indication (see TS
24.302 [74]);

2> stop WLAN Status Monitoring and WLAN connection attempts;
1> if wlan-SuspendResumeAllowed in wian-SuspendConfig within VarWLAN-MobilityConfig is set to TRUE:
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2> if WLAN connection to all WLAN(s) inside WLAN mobility set becomes temporarily unavailable:
3> set the status in VarWLAN-Status to suspended,;

3> if wlan-SuspendTriggersStatusReport in wian-SuspendConfig within VarWLAN-MobilityConfig is set to
TRUE:

4> trigger PDCP Status Report as specified in TS 36.323 [8];
3> perform WLAN Connection Status Reporting procedure in 5.6.15.2;

2> if the statusin VarWLAN-Satus in the last WLAN Connection Status Report by this UE was suspended and
WLAN connection to aWLAN inside the WLAN mobility set is successfully established:

3> set the status in Var WLAN-Satus to resumed;

3> perform WLAN Connection Status Reporting procedurein 5.6.15.2;

5.6.16 RAN controlled LTE-WLAN interworking
5.6.16.1 General

The purpose of this procedure isto perform RAN-controlled LTE-WLAN interworking (RCLWI) i.e. control access
network selection and traffic steering between E-UTRAN and WLAN.

5.6.16.2 WLAN traffic steering command
The UE shall:
1> if the received rclwi-Configuration is set to setup:
2> if the command is set to steer TOWLAN:

3> inform the upper layers of a move-traffic-to-WLAN indication along with the WLAN identifier listsin
steer TOWLAN (see TS 24.302 [74]);

3> store steer TOWLAN in wlan-MabilitySet in VarWLAN-MobilityConfig;

3> perform the WLAN status monitoring procedure as specified in 5.6.15.4 using steer TOWLAN as the
WLAN mobility set;

2> ese
3> inform the upper layers of a move-traffic-from-WLAN indication (see TS 24.302 [74]);
3> clear wlan-MobilitySet in Var WLAN-MobilityConfig;
3> stop performing the WLAN status monitoring procedure as specified in 5.6.15.4;
3> delete any existing valuesin VarWLAN-Satus;

1> else (the rclwi-Configuration is rel eased):

2> clear wlan-MobilitySet in VarWLAN-MobilityConfig;

2> stop performing the WLAN status monitoring procedure as specified in 5.6.15.4;

2> delete any existing valuesin VarWLAN-Satus;

2> inform the upper layers of release of the rclwi-Configuration.

5.6.17 LTE-WLAN aggregation with IPsec tunnel

56.17.1 General

The WLAN resources that are used over the LWIP tunnel as described in TS 36.300 [9] established as part of LWIP
procedures are referred to as 'LWIP resources. The purpose of this section is to specify proceduresto indicate to higher
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layers to initiate the establishment/ release of the LWIP tunnel over WLAN and to indicate which DRB(s) shall use the
LWIP resources.

5.6.17.2 LWIP reconfiguration
The UE shall:
1> if the received Iwip-Configuration is set to release:
2> release the LWIP configuration, if configured, as described in 5.6.17.3;
1> else
2> if lwip-MobilityConfig isincluded:
3> if the received Iwip-MobilityConfig includes wian-ToReleasel.ist:
4> for each WLAN-Identifiersincluded in wlan-ToReleaselist:

5> remove the WLAN-Identifiersif already part of the current wian-MobilitySet in VarWLAN-
MobilityConfig;

3> if the received Iwip-MobilityConfig includes wlan-ToAddList:

4> for each WLAN-Identifiersincluded in wian-ToAddList:

5> add the WLAN-Identifiers to the current wian-MobilitySet in VarWLAN-MobilityConfig;

3> if the received Iwip-MobilityConfig includes associationTimer:

4> start timer T351 with the timer value set according to the value of associationTimer;
3> if the received |wip-MobilityConfig includes successReportRequested:

4> set successReportRequested in VarWLAN-MobilityConfig to the value of successReportRequested;

2> if tunnel ConfigLWIP is included:

3> indicate to higher layers to configure the LWIP tunnel according to the received tunnelConfigLWP, as
specified in TS 33.401 [32];

3> if lwip-Counter isincluded:

4> determine the LWIP-PSK based on the Keng key and received Iwip-Counter value, as specified in TS
33.401[32];

4> forward the LWIP-PSK to upper layers for LWIP tunnel establishment;
2> start WLAN Status Monitoring as described in 5.6.15.4;
5.6.17.3 LWIP release
The UE shall:
1> delete any existing valuesin VarWLAN-MobilityConfig and VarWLAN-Status;
1> stop timer T351, if running;
1> release the lwip-Configuration;
1> indicate to higher layersto stop all DRBs from using the LWIP resources;
1> indicate to higher layersto release the LWIP tunnel, as specified in TS 33.401 [32];

1> stop WLAN status monitoring and WLAN connection attempts for LWIP;
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5.6.18 Void

5.6.19 Application layer measurement reporting
5.6.19.1 General

UE EUTRAN

RRC connection reconfiguration

>

MeasReportAppLayer

Figure 5.6.19.1-1: Application layer measurement reporting

The purpose of this procedure isto inform E-UTRAN about application layer measurement report.
5.6.19.2 Initiation

A UE capable of application layer measurement reporting in RRC_CONNECTED may initiate the procedure when
configured with application layer measurement, i.e. when measConfigAppLayer has been configured by E-UTRAN.

Upon initiating the procedure, the UE shall:

1> if configured with application layer measurement, and SRB4 is configured, and the UE has received application
layer measurement report information from upper layers:

2> set the measReportAppLayer Container in the MeasReportAppLayer message to the value of the application
layer measurement report information,;

2> submit the MeasReportAppLayer message to lower layers for transmission via SRB4.
5.6.20 Idle Mode Measurements
5.6.20.1 General

This procedure specifies the measurements done by a UE in RRC_IDLE when it has an IDLE mode measurement
configuration and the storage of the available measurements by a UE in both RRC_IDLE and RRC_CONNECTED.

5.6.20.2 Initiation
While T331 is running, the UE shall:
1> perform the measurements in accordance with the following:
2> for each entry in measldleCarrier LissEUTRA within VarMeasl dleConfig:

3> if UE supports carrier aggregation between serving carrier and the carrier frequency and bandwidth
indicated by carrierFreq and allowedMeasBandwidth within the corresponding entry;

4> perform measurements in the carrier frequency and bandwidth indicated by carrierFreq and
allowedMeasBandwidth within the corresponding entry;

NOTE: Thefields s-NonlintraSearch in SystemlnformationBlockType3 do not affect the UE measurement
proceduresin IDLE mode. How the UE performs measurementsin IDLE modeis up to UE
implementation as long as the requirementsin TS 36.133 [16] are met for measurement reporting. UE is
not required to perform idle measurements if SIB2 idle measurement indication is not configured.

4> if the measCellList isincluded:
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5> consider PCell and cellsidentified by each entry within the measCellList to be applicable for idle
mode measurement reporting;
4> else:

5> consider PCell and up to maxCellMeasldle strongest identified cells whose RSRP/RSRQ
measurement results are above the value(s) provided in qualityThreshold (if any) to be applicable
for idle mode measurement reporting;

4> store measurement results for cells applicable for idle mode measurement reporting within the
VarMeasl dleReport;

3> ese
4> do not consider the carrier frequency to be applicable for idle mode measurement reporting;

1> if validityAreais configured in VarMeasl dleConfig and UE reselects to a serving cell whose physical cell
identity does not match any entry in validityArea for the corresponding carrier frequency:

2> stop T331;
5.6.20.3 T331 expiry or stop
The UE shall:
1> if T331 expires or is stopped:
2> release the VarMeasl dleConfig;

NOTE: Itisup to UE implementation whether to continue IDLE mode measurements according to SIB5
configuration after T331 has expired or stopped.

5.6.21 Failure information
56.21.1 General

UE EUTRAN

Failurelnformation

A\ 4

Figure 5.6.21.1-1: Failure information

The purpose of this procedureisto inform E-UTRAN about afailure that the UE has experienced.
5.6.21.2 Initiation
A UE initiates the procedure to report failures when one of the following conditionsis met:

1> upon detecting RLC failure, in accordance with 5.3.11.
Upon initiating the procedure, the UE shall:

1> initiate transmission of the Failurel nformation message in accordance with 5.6.21.3;
5.6.21.3 Actions related to transmission of Failurelnformation message

When initiating the procedure according to 5.6.21.2, the UE shall set the contents of the Failurelnformation message as
follows:
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1> if the procedureisinitiated to report RLC failure:
2> set logical Channel ldentity to the logical channel identity of the RLC entity;
2> set cellGrouplndication to the cell group where the RLC entity islocated;
2> set failureType to the type of failure that has been detected;

The UE shall submit the Failurel nformation message to lower layers for transmission.
5.7 Generic error handling
5.7.1 General

The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g.
within the procedure specific error handling.

The UE shall consider avalue as not comprehended when it is set:
- to an extended value that is not defined in the version of the transfer syntax supported by the UE.

- toagpareor reserved value unless the specification defines specific behaviour that the UE shall apply upon
receiving the concerned spare/ reserved value.

The UE shall consider afield as not comprehended when it is defined:

- asspareor reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the
concerned spare/ reserved field.

5.7.2 ASN.1 violation or encoding error
The UE shall:

1> when receiving an RRC message on the BCCH, BR-BCCH, PCCH, CCCH, MCCH, SC-MCCH or SBCCH for
which the abstract syntax isinvalid, as specified in ITU-T X.680 (07/2002) [13]:

2> ignore the message;

NOTE: Thissection appliesin case one or more fieldsis set to avalue, other than a spare, reserved or extended
value, not defined in this version of the transfer syntax. E.g. in the case the UE receives value 12 for a
field defined as INTEGER (1..11). In cases like this, it may not be possible to reliably detect which field
isinthe error hence the error handling is at the message level.

5.7.3 Field set to a not comprehended value
The UE shall, when receiving an RRC message on any logical channel:
1> if the message includes a field that has a value that the UE does not comprehend:
2> if adefault valueis defined for thisfield:
3> treat the message while using the default value defined for this field;
2> elseif the concerned field is optional :

3> treat the message asif the field were absent and in accordance with the need code for absence of the
concerned field;

2> else
3> treat the message asiif the field were absent and in accordance with sub-clause 5.7.4;
5.7.4 Mandatory field missing
The UE shall:
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1> if the message includes a field that is mandatory to include in the message (e.g. because conditions for
mandatory presence are fulfilled) and that field is absent or treated as absent:
2> if the RRC message was received on DCCH or CCCH:
3> ignore the message;
2> else
3> if the field concerns a (sub-field of) an entry of alist (i.e. a SEQUENCE OF):
4> treat the list asif the entry including the missing or not comprehended field was not present;

3> elseif the field concerns a sub-field of another field, referred to as the 'parent’ field i.e. the field that is one
nesting level up compared to the erroneous field:

4> consider the 'parent’ field to be set to a not comprehended val ue;

4> apply the generic error handling to the subsequent 'parent’ field(s), until reaching the top nesting level
i.e. the message level;

3> else (field at message level):
4> ignore the message;

NOTE 1: The error handling defined in these sub-clauses implies that the UE ignores a message with the message
type or version set to a not comprehended value.

NOTE 2: The nested error handling for messages received on logical channels other than DCCH and CCCH applies
for errorsin extensions also, even for errors that can be regarded asinvalid E-UTRAN operation e.g. E-
UTRAN not observing conditional presence.

The following ASN.1 further clarifies the levels applicable in case of nested error handling for errorsin extension
fields.

-- [exanpl e/ ASNLSTART

-- Exanple with extension addition group

Item nfolList ::= SEQUENCE (SIZE (1..nmax)) OF Item nfo
Item nfo ::= SEQUENCE {
itemdentity I NTEGER (1. . nax),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL, -- Need ON
[[ field3-ro9 Fiel d3-r9 OPTI ONAL, -~ Cond Condl
field4-r9 Field4-r9 OPTI ONAL -- Need ON

11
}

-- Exanple with traditional non-critical extension (enpty sequence)

Broadcast | nf 0Bl ockl :: = SEQUENCE {
itemdentity I NTEGER (1. . nax),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on Br oadcast | nf oBl ock1-v940- | Es OPTI ONAL

}

Br oadcast | nf oBl ock1-v940-1 Es: : = SEQUENCE {
field3-r9 Fi el d3-r9 OPTI ONAL, -- Cond Condl
field4-r9 Fi el d4-r9 OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP

}
-- ASNISTCP

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:
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- anextension additon group is not regarded as alevel onits own. E.g. in the ASN.1 extract in the previous, a error
regarding the conditionality of field3 would result in the entire itemInfo entry to be ignored (rather than just the
extension addition group containing field3 and field4)

- atraditional nonCritical Extension is not regarded as alevel on itsown. E.g. in the ASN.1 extract in the previous,
aerror regarding the conditionality of field3 would result in the entire BroadcastInfoBlockl to be ignored (rather
than just the non critical extension containing field3 and fiel d4).

5.7.5 Not comprehended field

The UE shall, when receiving an RRC message on any logical channel:
1> if the message includes afield that the UE does not comprehend:
2> treat the rest of the message as if the field was absent;

NOTE: This section does not apply to the case of an extension to the value range of afield. Such cases are
addressed instead by the requirementsin section 5.7.3.

5.8 MBMS
58.1 Introduction
58.1.1 General

In general the control information relevant only for UES supporting MBMS is separated as much as possible from
unicast control information. Most of the MBMS control information is provided on alogical channel specific for
MBMS common control information: the MCCH. E-UTRA employs one MCCH logical channel per MBSFN area. In
case the network configures multiple MBSFN areas, the UE acquires the MBMS control information from the MCCHs
that are configured to identify if servicesit isinterested to receive are ongoing. The action applicable when the UE is
unable to simultaneously receive MBM S and unicast servicesis up to UE implementation. In this release of the
specification, an MBMS capable UE is only required to support reception of asingle MBMS service at atime, and
reception of more than one MBM S service (also possibly on more than one MBSFN area) in parallel isleft for UE
implementation. The MCCH carries the MBSFNAreaConfiguration message, which indicates the MBM S sessions that
are ongoing as well as the (corresponding) radio resource configuration. The MCCH may also carry the
MBMSCountingRequest message, when E-UTRAN wishes to count the number of UEsin RRC_CONNECTED that are
receiving or interested to receive one or more specific MBMS services.

A limited amount of MBMS control information is provided on the BCCH. This primarily concerns the information
needed to acquire the MCCH(s). Thisinformation is carried by means of a single MBM S specific

Systeml nformationBlock: SystemlnformationBlockTypel3. An MBSFN areaisidentified solely by the mbsfn-Areald in
Systeml nformationBlockTypel3. At mobility, the UE considers that the MBSFN area is continuous when the source cell
and the target cell broadcast the same value in the mbsfn-Areald.

5.8.1.2 Scheduling

The MCCH information is transmitted periodically, using a configurabl e repetition period. Scheduling information is
not provided for MCCH i.e. both the time domain scheduling as well as the lower layer configuration are semi-statically
configured, as defined within SystemlnformationBlockTypel3.

For MBMS user data, which is carried by the MTCH logical channel, E-UTRAN periodically provides MCH
scheduling information (MSI) at lower layers (MAC). This MCH information only concerns the time domain
scheduling i.e. the frequency domain scheduling and the lower layer configuration are semi-statically configured. The
periodicity of the MSI is configurable and defined by the MCH scheduling period.

5.8.1.3 MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used.
Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its
scheduling (which is based on arepetition period). The modification period boundaries are defined by SFN values for
which SFN mod m= 0, where mis the number of radio frames comprising the modification period. The modification
period is configured by means of SystemlnformationBlockTypel3.
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When the network changes (some of) the MCCH information, it notifies the UEs about the change during afirst
modification period. In the next modification period, the network transmits the updated MCCH information. These
genera principles areillustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information.
Upon receiving a change notification, a UE interested to receive MBM S services acquires the new MCCH information
immediately from the start of the next modification period. The UE applies the previously acquired MCCH information
until the UE acquires the new MCCH information.

Change notification Updated information

—-'——————————

| 1 1 1 ] ] | |
1 1
: MCCH modification period (n) : MCCH modification period (n+1)
> pie >
MCCH repetition
period

Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS specific RNTI, the M-RNTI (see TS 36.321 [6]), on PDCCH is used to inform UEsiin
RRC_IDLE and UEsin RRC_CONNECTED about an MCCH information change. When receiving an MCCH
information change notification, the UE knows that the MCCH information will change at the next modification period
boundary. The notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit
bitmap. Within this bitmap, the bit at the position indicated by the field notificationlndicator is used to indicate changes
for that MBSFN area: if the bitisset to "1", the corresponding MCCH will change. No further details are provided e.g.
regarding which MCCH information will change. The MCCH information change notification is used to inform the UE
about a change of MCCH information upon session start or about the start of MBMS counting.

The MCCH information change notifications on PDCCH are transmitted periodically and are carried on MBSFN
subframes only except on MBM S-dedicated cell or FeMBM S/Unicast-mixed cell where the MCCH information change
is provided on non-MBSFN subframes. These MCCH information change notification occasions are common for all
MCCHs that are configured, and configurable by parameters included in Systeml nformationBlockTypel3: arepetition
coefficient, aradio frame offset and a subframe index. These common notification occasions are based on the MCCH
with the shortest modification period.

NOTE 1: E-UTRAN may modify the MBMS configuration information provided on MCCH at the same time as
updating the MBM S configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH
modification period. Upon detecting that a new MCCH is configured on BCCH, a UE interested to
receive one or more MBMSS services should acquire the MCCH, unless it knows that the servicesit is
interested in are not provided by the corresponding MBSFN area.

A UE that isreceiving an MBMS service via MRB shall acquire the MCCH information from the start of each
modification period. A UE interested to receive MBMS from a carrier on which dl-Bandwidth included in

Master InformationBlock is set to n6 shall acquire the MCCH information at |east once every MCCH modification
period. A UE that is not receiving an MBMS service via MRB, as well as UEs that are receiving an MBMS service via
MRB but potentially interested to receive other services not started yet in another MBSFN area from a carrier on which
di-Bandwidth included in MasterInformationBlock is other than n6, shall verify that the stored MCCH information
remains valid by attempting to find the MCCH information change notification at |east notificationRepetitionCoeff
times during the modification period of the applicable MCCH(s), if no MCCH information change notification is
received.

NOTE 2: In casethe UE isaware which MCCH(s) E-UTRAN uses for the service(s) it isinterested to receive, the
UE may only need to monitor change notifications for a subset of the M CCHs that are configured,
referred to as the 'applicable MCCH(s)' in the above.
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5.8.2 MCCH information acquisition
5.8.2.1 General

UE E-UTRAN

MBSFNAreaConfiguration

MBMSCountingRequest

Figure 5.8.2.1-1: MCCH information acquisition

The UE applies the MCCH information acquisition procedure to acquire the MBMS control information that is
broadcasted by the E-UTRAN. The procedure appliesto MBMS capable UEs that arein RRC_IDLE or in
RRC_CONNECTED.

5.8.2.2 Initiation

A UE interested to receive MBM S services shall apply the MCCH information acquisition procedure upon entering the
corresponding MBSFN area (e.g. upon power on, following UE mobility) and upon receiving a notification that the
MCCH information has changed. A UE that isreceiving an MBMS service shall apply the MCCH information
acquisition procedure to acquire the MCCH, that corresponds with the service that is being received, at the start of each
modification period.

Unless explicitly stated otherwise in the procedural specification, the MCCH information acquisition procedure
overwrites any stored MCCH information, i.e. delta configuration is not applicable for MCCH information and the UE
discontinues using afield if it is absent in MCCH information unless explicitly specified otherwise.

5.8.2.3 MCCH information acquisition by the UE
An MBMS capable UE shall:
1> if the procedure istriggered by an MCCH information change notification:
2> gtart acquiring the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present,
from the beginning of the modification period following the onein which the change notification was

received;

NOTE 1: The UE continues using the previously received MCCH information until the new MCCH information
has been acquired.

1> if the UE entersan MBSFN area:

2> acquire the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present, at the
next repetition period;

1> if the UE isreceiving an MBMS service:
2> gtart acquiring the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present,
that both concern the MBSFN area of the service that is being received, from the beginning of each
modification period,;
5.8.2.4 Actions upon reception of the MBSFNAreaConfiguration message

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

5.8.2.5 Actions upon reception of the MBMSCountingRequest message

Upon receiving MBMSCountingRequest message, the UE shall perform the MBM S Counting procedure as specified in
5.8.4.
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5.8.3 MBMS PTM radio bearer configuration
5.8.3.1 General

The MBMS PTM radio bearer configuration procedure is used by the UE to configure RLC, MAC and the physical
layer upon starting and/or stopping to receive an MRB. The procedure applies to UEsinterested to receive one or more
MBMS services.

NOTE: Incasethe UE isunableto receive an MBMS service due to capability limitations, upper layers may take
appropriate action e.g. terminate alower priority unicast service.

5.8.3.2 Initiation

The UE applies the MRB establishment procedure to start receiving a session of aservice it hasan interest in. The
procedure may beinitiated e.g. upon start of the MBM S session, upon (re-)entry of the corresponding MBSFN service
area, upon becoming interested in the MBM S service, upon removal of UE capability limitations inhibiting reception of
the concerned service.

The UE applies the MRB release procedure to stop receiving a session. The procedure may be initiated e.g. upon stop of
the MBM S session, upon leaving the corresponding MBSFN service area, upon losing interest in the MBMSS service,
when capability limitations start inhibiting reception of the concerned service.

5.8.3.3 MRB establishment
Upon MRB establishment, the UE shall:
1> establish an RLC entity in accordance with the configuration specified in 9.1.1.4;

1> configure an MTCH logical channel in accordance with the received locgical Channelldentity, applicable for the
MRB, asincluded in the MBSFNAreaConfiguration message;

1> configure the physical layer in accordance with the pmch-Config, applicable for the MRB, asincluded in the
MBSFNAreaConfiguration message;

1> inform upper layers about the establishment of the MRB by indicating the corresponding tmgi and sessionid;
5.8.3.4 MRB release
Upon MRB release, the UE shall:

1> release the RLC entity as well asthe related MAC and physical layer configuration;

1> inform upper layers about the release of the MRB by indicating the corresponding tmgi and sessionld;

5.8.4 MBMS Counting Procedure
5.8.4.1 General

UE EUTRAN

MBM SCountingRequest

Figure 5.8.4.1-1: MBMS Counting procedure
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The MBMS Counting procedure is used by the E-UTRAN to count the number of RRC_CONNECTED mode UEs
which are receiving viaan MRB or interested to receive viaan MRB the specified MBM S services.

The UE determinesinterest in an MBM S service, that isidentified by the TMGI, by interaction with upper layers.
5.8.4.2 Initiation
E-UTRAN initiates the procedure by sending an MBMSCountingRequest message.

5.8.4.3 Reception of the MBMSCountingRequest message by the UE
Upon receiving the MBMSCountingRequest message, the UE in RRC_CONNECTED mode shall:

1> if the SystemlnformationBlockTypel, that provided the scheduling information for the
systeml nformationBlockTypel3 that included the configuration of the MCCH via which the
MBMSCountingRequest message was received, contained the identity of the Registered PLMN; and

1> if the UE isreceiving viaan MRB or interested to receive viaan MRB at least one of the servicesin the received
countingRequestList:

2> if more than one entry isincluded in the mbsfn-Areal nfoList received in the Systeml nformationBlockTypel3
that included the configuration of the MCCH via which the MBMSCountingRequest message was received:

3> include the mbsfn-Arealndex in the MBMSCountingResponse message and set it to the index of the entry
in the mbsfn-Areal nfoList within the received Systeml nformationBlockTypel3 that corresponds with the
MBSFN area used to transfer the received MBMSCountingRequest message;

2> for each MBMS service included in the received countingRequestList:
3> if the UE isreceiving viaan MRB or interested to receive viaan MRB this MBMS service:

4> include an entry in the countingResponseList within the MBM SCountingResponse message with
countingResponseService set it to the index of the entry in the countingRequestList within the received
MBMSCountingRequest that corresponds with the MBMS service the UE isreceiving or interested to
receive;

2> submit the MBMSCountingResponse message to lower layers for transmission upon which the procedure
ends;

NOTE 1. UEsthat arereceivingan MBMS User Service, as specified in TS 23.246 [56], by means of a Unicast
Bearer Service, as specified in TS 26.346 [57], (i.e. viaa DRB), but are interested to receive the
concerned MBM S User Service, as specified in TS 23.246 [56], viaan MBMS Bearer Service (i.e. viaan
MRB), respond to the counting request.

NOTE 2: If ciphering is used at upper layers, the UE does not respond to the counting request if it can not decipher
the MBM S service for which counting is performed (see TS 22.146 [62], clause 5.3).

NOTE 3: The UE treats the MBMSCountingRequest messages received in each modification period independently.
In the unlikely case E-UTRAN would repeat an MBMSCountingRequest (i.e. including the same services)
in a subsequent modification period, the UE responds again. The UE provides at most one
MBMSCountingResponse message to multiple transmission attempts of an MBMSCountingRequest
messages in a given modification period.
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585 MBMS interest indication
5.85.1 General

UE EUTRAN

SIB15 acquisition

MBMSInterestindication

P

Figure 5.8.5.1-1: MBMS interest indication

The purpose of this procedure isto inform E-UTRAN that the UE isreceiving or isinterested to receive MBM S
service(s) viaan MRB or SC-MRB, and if so, to inform E-UTRAN about the priority of MBMS versus unicast
reception or MBM S service(s) reception in receive only mode.

5.85.2 Initiation

An MBMS or SC-PTM capable UE in RRC_CONNECTED may initiate the procedure in severa cases including upon
successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change
of interest, upon change of priority between MBMS reception and unicast reception, upon change to a PCell
broadcasting Systeml nformati onBlockTypel5, upon starting and stopping of MBMS service(s) in receive only mode,
upon change of receive only mode frequency, bandwidth or subcarrier spacing of MBM S service(s) in receive only
mode.

Upon initiating the procedure, the UE shall:
1> if SystemlnformationBlockTypel5 is broadcast by the PCell; or
1> if mbms-ROM-Servicelndication is received in Systeml nformationBlockType2 from PCell:
2> ensure having avalid version of SystemlnformationBlockTypel5 for the PCell, if present;

2> if the UE did not transmit an MBM S nterestl ndication message since last entering RRC_CONNECTED state;
or

2> if since the last time the UE transmitted an MBM S nterestl ndi cation message, the UE connected to a PCell
neither broadcasting Systeml nformationBlockTypel5 nor including mbms-ROM-Servicelndication in
Systeml nfor mationBlockType2:

3> if the set of MBM S frequencies of interest, determined in accordance with 5.8.5.3, is hot empty:
4> initiate transmission of the MBMSInterestlndication message in accordance with 5.8.5.4;
2> else

3> if the set of MBM S frequencies of interest, determined in accordance with 5.8.5.3, has changed since the
last transmission of the MBMSI nterestindication message; or

3> if at least one of the subcarrier spacing or bandwidth parameter of receive only mode MBM S frequency
of interest, determined in accordance with 5.8.5.3, has changed since the last transmission of the
MBM S nter estl ndication message; or

3> if the prioritisation of reception of all indicated MBM S frequencies compared to reception of any of the
established unicast bearers has changed since the last transmission of the MBM S nterestindication

message:

4> initiate transmission of the MBM S nter estIndication message in accordance with 5.8.5.4;
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NOTE: The UE may send an MBMS nterestindication even when it is able to receive the MBMS servicesitis
interested ini.e. to avoid that the network allocates a configuration inhibiting MBM S reception.
3> elseif Systeml nformationBlockType20 is broadcast by the PCell:

4> if since the last time the UE transmitted an MBM S nter estl ndication message, the UE connected to a
PCell not broadcasting Systeml nformationBlockType20; or

4> if the set of MBM S services of interest determined in accordance with 5.8.5.3ais different from
mbms-Services included in the last transmission of the MBM S nterestl ndication message;

5> initiate the transmission of the MBMS nter estI ndication message in accordance with 5.8.5.4.
5.8.5.3 Determine MBMS frequencies of interest
The UE shall:
1> consider afrequency to be part of the MBMSS frequencies of interest if the following conditions are met:

2> at least one MBMS session the UE isreceiving or interested to receive viaan MRB or SC-MRB is ongoing
or about to start; and

NOTE 1. The UE may determine whether the session is ongoing from the start and stop time indicated in the User
Service Description (USD), see TS 36.300 [9] or TS 26.346 [57].

2> for at |least one of these MBM S sessions either Systeml nfor mationBlockTypel5 acquired from the PCell
includes for the concerned frequency one or more MBMS SAls asindicated in the USD for this session or
this session isin receive only mode; and

NOTE 2: The UE considers a frequency to be part of the MBMS frequencies of interest even though E-UTRAN
may (temporarily) not employ an MRB or SC-MRB for the concerned session. |.e. the UE does not verify
if the session isindicated on (SC-)MCCH

NOTE 3: The UE considers the frequencies of interest independently of any synchronization state, e.g. TS 36.300
[9], Annex J.1.

2> the UE is capable of simultaneously receiving MRBs and/or is capable of simultaneously receiving SC-
MRBs on the set of MBMS frequencies of interest, regardliess of whether a serving cell is configured on each
of these frequencies or not; and

2> the supportedBandCombination the UE included in UE-EUTRA-Capability contains at |east one band
combination including the set of MBMS frequencies of interest;

NOTE 4: Indicating afrequency implies that the UE supports Systeml nformationBlockTypel3 or
SystemlInfor mati onBlockType20 acquisition for the concerned frequency i.e. the indication should be
independent of whether a serving cell is configured on that frequency.

NOTE 5: When evaluating which frequencies it can receive simultaneously, the UE does not take into account the
serving frequencies that are currently configuredi.e. it only considers MBM S frequenciesit is interested
to receive.

NOTE 6: The set of MBMS frequencies of interest includes at most one frequency for a given physical frequency.
The UE only considers a physical frequency to be part of the MBM S frequencies of interest if it supports
at least one of the bandsindicated for this physical frequency in SystemlnformationBlockTypel (for
serving frequency) or SysteminformationBlockTypel5 (for neighbouring frequencies). In this case, E-
UTRAN may assume the UE supports MBM S reception on any of the bands supported by the UE (i.e.
according to supportedBandCombination).

5.8.5.3a Determine MBMS services of interest
The UE shall:
1> consider aMBMS service to be part of the MBM S services of interest if the following conditions are met:

2> the UE is SC-PTM capable; and
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2> the UE isreceiving or interested to receive this service viaan SC-MRB; and
2> one session of this service is ongoing or about to start; and

2> one or more MBMS SAlsin the USD for this service isincluded in Systeml nfor mationBlockTypel5 acquired
from the PCell for afrequency belonging to the set of MBM S frequencies of interest, determined according
t05.8.5.3.

5854 Actions related to transmission of MBMSiInterestindication message
The UE shall set the contents of the MBMS nter estl ndication message as follows:
1> if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:

2> include mbms-FregList and set it to include the MBM S frequencies of interest sorted by decreasing order of
interest, using the EARFCN corresponding with fregBandindicator included in
SysteminformationBlockTypel (for serving frequency), if applicable, and the EARFCN(s) asincluded in
Systeminfor mationBlockTypel5 (for neighbouring frequencies);

NOTE 1: The EARFCN included in mbms-FregList is merely used to indicate a physical frequency the UE is
interested to receivei.e. the UE may not support the band corresponding to the included EARFCN (but it
does support at least one of the bandsindicated in system information for the concerned physical
frequency).

2> include mbms-Priority if the UE prioritises reception of all indicated MBM S frequencies above reception of
any of the unicast bearers;

2> if SysteminformationBlockType20 is broadcast by the PCell:

3> include mbms-Services and set it to indicate the set of MBMS services of interest determined in
accordance with 5.8.5.33;

NOTE 2: If the UE prioritises MBMS reception and unicast data cannot be supported because of congestion on the
MBMS carrier(s), E-UTRAN may initiate rel ease of unicast bearers. It isup to EFUTRAN
implementation whether all bearers or only GBR bearers are released. E-UTRAN does not initiate re-
establishment of the released unicast bearers upon aleviation of the congestion.

1> if the UE isreceiving MBMS service(s) in receive only mode:

2> if the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band
combination including the mbms-ROM-Freq:

3> include mbms-ROM-Freq, mbms-ROM-Subcarrier Spacing and mbms-Bandwidth;

NOTE 3: The EARFCN included in mbms-ROM-Freq is used to indicate a physical frequency the UE isinterested
to receive MBMS service(s) in receive only mode and is determined based on UE implementation.

The UE shall submit the MBMS nterestlndication message to lower layers for transmission.

58a SC-PTM

5.8a.1 Introduction
58a.1.1 General

SC-PTM control information is provided on a specific logical channel: the SC-MCCH. The SC-MCCH carries the
SCPTMConfiguration message which indicates the MBM S sessions that are ongoing as well as the (corresponding)
information on when each session may be scheduled, i.e. scheduling period, scheduling window and start offset. The
SCPTMConfiguration message a so provides information about the neighbour cells transmitting the MBM S sessions
which are ongoing on the current cell. In this release of the specification, an SC-PTM capable UE is only required to
support reception of asingle MBM S service at atime, and reception of more than one MBMS servicein parallel isleft
for UE implementation.

A limited amount of SC-PTM control information is provided on the BCCH or BR-BCCH. This primarily concernsthe
information needed to acquire the SC-MCCH.
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NOTE: For BL UEsand UEsin CE, SC-MCCH transmission uses a 1.4 MHz channel bandwidth and a maximum
TBS of 936 bits, see TS 36.213 [23]. For NB-10T UES, the maximum TBS for SC-MCCH transmissionis
680 hits, see TS 36.213 [23].

5.8a.1.2 SC-MCCH scheduling

The SC-MCCH information (i.e. information transmitted in messages sent over SC-MCCH) is transmitted periodicaly,
using a configurable repetition period. SC-MCCH transmissions (and the associated radio resources and MCS) are
indicated on PDCCH.

5.8a.1.3 SC-MCCH information validity and notification of changes

Change of SC-MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used.
Within a modification period, the same SC-MCCH information may be transmitted a number of times, as defined by its
scheduling (which is based on arepetition period). The modification period boundaries are defined by SFN values for
which SFN mod m= 0, where mis the number of radio frames comprising the modification period. The modification
period is configured by means of Systeml nformationBlockType20 (SystemlnformationBlockType20-NB in NB-10T). If
H-SFN is provided in Systeml nformationBlockTypel-BR, modification period boundaries for BL UEs or UEsin CE are
defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0. The modification period boundaries for NB-10T
UEs are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0.

When the network changes (some of) the SC-MCCH information, it notifies the UES, other than BL UEs, UEsin CE or
NB-IoT UEs, about the change in the first subframe which can be used for SC-MCCH transmission in a repetition
period. LSB bit in 8-bit bitmap when set to '1" indicates the change in SC-M CCH. Upon receiving a change notification,
a UE interested to receive MBMSS services transmitted using SC-PTM acquires the new SC-M CCH information starting
from the same subframe. The UE applies the previously acquired SC-MCCH information until the UE acquires the new
SC-MCCH information.

When the network changes (some of) the SC-MCCH information for start of new MBMS service(s) transmitted using
SC-PTM, it notifies BL UEs, UEsin CE or NB-10T UEs about the change in every PDCCH which schedules the first
SC-MCCH in arepetition period in the current modification period. The notification is transmitted with 1 bit. The bit,
when set to '1', indicates the start of new MBM S service(s), see TS 36.212 [22], clauses 5.3.3.1.14 and 6.4.3.3. Upon
receiving a change notification, a BL UE, UE in CE or NB-loT UE interested to receive MBMSS services transmitted
using SC-PTM acquires the new SC-MCCH information scheduled by the PDCCH. The BL UE, UE in CE or NB-loT
UE applies the previously acquired SC-MCCH information until the BL UE, UE in CE or NB-1oT UE acquires the new
SC-MCCH information.

When the network changes SC-MTCH specific information e.g. start of new MBMS service(s) transmitted using SC-
PTM or change of ongoing MBMSS service(s) transmitted using SC-PTM, it notifiesthe BL UEs, UEsin CE or NB-loT
UEsin the PDCCH which schedules the SC-MTCH in the current modification period. The notification is transmitted
with a 2 bit bitmap. The LSB in the 2-bit bitmap, when set to '1', indicates the change of the on-going MBM S service
and the M SB in the 2-bit bitmap, when set to '1', indicates the start of new MBMS service(s), see TS 36.212 [22],
clauses 5.3.3.1.12, 5.3.3.1.13 and 6.4.3.2. In the case the network changes an on-going SC-MTCH transmission in the
next modification period, it notifiesthe BL UEs, UEsin CE or NB-l1oT UEs in the PDCCH which schedules this SC-
MTCH in the current modification period. In the case the network starts new MBM S service(s) transmitted using SC-
PTM, the network notifies the UEs which have on-going SC-MTCH in the PDCCH scheduling each of the SC-MTCH.
Upon receiving such notification, aBL UE, UE in CE or NB-10T UE acquires the new SC-MCCH information at the
start of the next modification period. The BL UE, UE in CE or NB-10T UE applies the previously acquired SC-M CCH
information until the BL UE, UE in CE or NB-loT UE acquires the new SC-M CCH information.

5.8a.14 Procedures

The SC-PTM capable UE receiving or interested to receive MBMS service(s) via SC-MRB applies SC-PTM procedures
described in 5.8a and, except for NB-1oT UE, the MBMS interest indication procedure as specified in 5.8.5.
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5.8a.2 SC-MCCH information acquisition
5.8a.2.1 General

UE E-UTRAN

SCPTMConfiguration

Figure 5.8a.2.1-1: SC-MCCH information acquisition

The UE applies the SC-MCCH information acquisition procedure to acquire the SC-PTM control information that is
broadcast by the E-UTRAN. The procedure applies to SC-PTM capable UEs that arein RRC_IDLE except for BL UES,
UEsin CE and NB-10T UEs, performing EDT procedure. This procedure also appliesto SC-PTM capable UEs that are
in RRC_CONNECTED except for BL UEs, UEsin CE or NB-1oT UEs.

5.8a.2.2 Initiation

A UE interested to receive MBM S services via SC-MRB shall apply the SC-M CCH information acquisition procedure
upon entering the cell broadcasting Systeml nformationBlockType20 (Systeml nfor mationBlockType20-NB in NB-10T)
(e.g. upon power on, following UE mobility) and upon receiving a notification that the SC-M CCH information has
changed. A UE, except for BL UE, UE in CE or NB-loT UE, that isreceiving an MBMS service via SC-MRB shall
apply the SC-M CCH information acquisition procedure to acquire the SC-MCCH information that corresponds with the
service that is being received, at the start of each modification period. The BL UE, UE in CE or NB-loT UE that is
receiving an MBMS service via SC-MRB shall apply the SC-MCCH information acquisition procedure upon receiving
anotification that the SC-MCCH information that corresponds with the service that is being received is about to be
changed. The BL UE, UE in CE or NB-loT UE that isreceiving an MBMS service via SC-MRB may apply the SC-
MCCH information acquisition procedure upon receiving a notification that the SC-M CCH information is about to be
changed due to start of anew service.

Unless explicitly stated otherwise in the procedural specification, the SC-MCCH information acquisition procedure
overwrites any stored SC-MCCH information, i.e. delta configuration is not applicable for SC-M CCH information and
the UE discontinues using afield if it is absent in SC-M CCH information unless explicitly specified otherwise.

5.8a.2.3 SC-MCCH information acquisition by the UE
A SC-PTM capable UE shall:

1> if the procedure istriggered by an SC-MCCH information change notification and the UE has no ongoing
MBMS service:

2> except for aBL UE, UE in CE or NB-loT UE, start acquiring the SCPTMConfiguration message from the
subframe in which the change notification was received,

2> for aBL UE, UE in CE or NB-loT UE, acquire the SCPTMConfiguration message scheduled by the PDCCH
in which the change notification was received,

NOTE 1: The UE continues using the previously received SC-M CCH information until the new SC-MCCH
information has been acquired.

1> if the UE enters a cell broadcasting Systeml nformationBlockType20 (Systeml nformationBlockType20-NB in NB-
loT):

2> acquire the SCPTMConfiguration message at the next repetition period,;
1> if the UE isreceiving an MBMS service viaan SC-MRB:

2> except for BL UE, UE in CE or NB-loT UE, start acquiring the SCPTMConfiguration message from the
beginning of each modification period;
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2> aBL UE, UE in CE or NB-loT UE shall start acquiring the SCPTMConfiguration message at the start of the
next modification period upon receiving a notification that the SC-M CCH information that corresponds with
the service that is being received is about to be changed;

2> aBL UE, UE in CE or NB-loT UE may start acquiring the SCPTMConfiguration message at the start of the
next modification period upon receiving a notification that the SC-M CCH information is about to be changed
dueto start of anew service;

5.8a.2.4 Actions upon reception of the SCPTMConfiguration message

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

5.8a.3 SC-PTM radio bearer configuration
5.8a.3.1 General

The SC-PTM radio bearer configuration procedure is used by the UE to configure RLC, MAC and the physical layer
upon starting and/or stopping to receive an SC-MRB transmitted on SC-MTCH. The procedure appliesto SC-PTM
capable UEsthat arein RRC_IDLE and to SC-PTM capable UEs that are not BL UES, UEsin CE or NB-loT UEsin
RRC_CONNECTED, and are interested to receive one or more MBM S services via SC-MRB.

NOTE: Incasethe UE isunableto receive an MBMS service viaan SC-MRB due to capability limitations, upper
layers may take appropriate action e.g. terminate alower priority unicast service.

5.8a.3.2 Initiation

The UE applies the SC-MRB establishment procedure to start receiving a session of aMBMS service it has an interest
in. The procedure may beinitiated e.g. upon start of the MBM S session, upon entering a cell providing viaSC-MRB a
MBMS service in which the UE hasinterest, upon becoming interested in the MBMS service, upon removal of UE
capability limitations inhibiting reception of the concerned service.

The UE applies the SC-MRB release procedure to stop receiving a session. The procedure may be initiated e.g. upon
stop of the MBM S session, upon leaving the cell where a SC-MRB is established, upon losing interest in the MBM S
service, when capability limitations start inhibiting reception of the concerned service.

5.8a.3.3 SC-MRB establishment
Upon SC-MRB establishment, the UE shall:
1> establish an RLC entity in accordance with the configuration specified in 9.1.1.7;

1> configure a SC-MTCH logical channel applicable for the SC-MRB and instruct MAC to receive DL-SCH on the
cell where the SCPTMConfiguration message was received for the MBM S service for which the SC-MRB is
established and using g-RNTI and sc-mtch-Schedulinglnfo (if included) in this message for this MBM S service;

1> configure the physical layer in accordance with the sc-mtch-InfoList, applicable for the SC-MRB, asincluded in
the SCPTMConfiguration message;

1> inform upper layers about the establishment of the SC-MRB by indicating the corresponding tmgi and sessionld;
5.8a.3.4 SC-MRB release
Upon SC-MRB release, the UE shall:

1> release the RLC entity as well as the related MAC and physical layer configuration;

1> inform upper layers about the release of the SC-MRB by indicating the corresponding tmgi and sessionid;
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5.9 RN procedures

5.9.1 RN reconfiguration
5.9.1.1 General

RN EUTRAN

RNReconfiguration

RNReconfigurationCompl ete,

Figure 5.9.1.1-1: RN reconfiguration

The purpose of this procedure is to configure/reconfigure the RN subframe configuration and/or to update the system
information relevant for the RN in RRC_CONNECTED.

5.9.1.2 Initiation

E-UTRAN may initiate the RN reconfiguration procedure to an RN in RRC_CONNECTED when AS security has been
activated.

5.9.1.3 Reception of the RNReconfiguration by the RN
The RN shall:
1> if the rn-Systeminfo isincluded:
2> if the systeml nformationBlockTypel is included:
3> act upon the received Systeml nformationBlockTypel as specified in 5.2.2.7;
2> if the SysteminformationBlockType2 is included:
3> act upon the received SystemlnformationBlockType2 as specified in 5.2.2.9;
1> if the rn-SubframeConfig is included:

2> reconfigure lower layersin accordance with the received subframeConfigPatternFDD or
subframeConfigPatternTDD;

2> if the rpdcch-Config is included:
3> reconfigure lower layers in accordance with the received rpdcch-Config;

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

5.10 Sidelink
5.10.1 Introduction

The sidelink communication and associated synchronisation resource configuration applies for the frequency at which it
was received/ acquired. Moreover, for a UE configured with one or more SCells, the sidelink communication and
associated synchronisation resource configuration provided by dedicated signalling applies for the PCell/ the primary
frequency. The sidelink discovery and associated synchronisation resource configuration applies for the frequency at
which it was received/ acquired or the indicated frequency in the configuration. For a UE configured with one or more

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 259 ETSI TS 136 331 V15.4.0 (2019-04)

SCells, the sidelink discovery and associated synchronisation resource configuration provided by dedicated signalling
applies for the PCell/ the primary frequency / any other indicated frequency.

NOTE 1: Upper layers configure the UE to receive or transmit sidelink communication on a specific frequency, to
monitor or transmit non-PS related sidelink discovery announcements on one or more frequencies or to
monitor or transmit PS related sidelink discovery announcements on a specific frequency, but only if the
UE is authorised to perform these particular ProSe related sidelink activities.

NOTE 2: Itisup to UE implementation which actions to take (e.g. termination of unicast services, detach) when it
is unable to perform the desired sidelink activities, e.g. due to UE capability limitations.

Sidelink communication consists of one-to-many and one-to-one sidelink communication. One-to-many sidelink
communication consists of relay related and non-relay related one-to-many sidelink communication. One-to-one
sidelink communication consists of relay related and non-relay related one-to-one sidelink communication. In relay
related one-to-one sidelink communication the communicating parties consist of one sidelink relay UE and one sidelink
remote UE.

Sidelink discovery consists of public safety related (PS related) and non-PS related sidelink discovery. PS related
sidelink discovery consists of relay related and non-relay related PS related sidelink discovery. Upper layersindicate to
RRC whether a particular sidelink announcement is PS related or non-PS related.

Upper layers indicate to RRC whether a particular sidelink procedureisV2X related or not.

The specification covers the use of UE to network sidelink relays by specifying the additional requirements that apply
for asidelink relay UE and a sidelink remote UE. |.e. for such UEs the regular sidelink UE requirements equally apply
unless explicitly stated otherwise.

5.10.1a Conditions for sidelink communication operation

When it is specified that the UE shall perform sidelink communication operation only if the conditions defined in this
section are met, the UE shall perform sidelink communication operation only if:

1> if the UE's serving cell is suitable (RRC_IDLE or RRC_CONNECTED); and if either the selected cell on the
frequency used for sidelink communication operation belongs to the registered or equivalent PLMN as specified
in TS 24.334 [69] or the UE is out of coverage on the frequency used for sidelink communication operation as
defined in TS 36.304 [4], clause 11.4; or

1> if the UE is camped on a serving cell (RRC_IDLE) on which it fulfils the conditions to support sidelink
communication in limited service state as specified in TS 23.303 [68], clause 4.5.6; and if either the serving cell
ison the frequency used for sidelink communication operation or the UE is out of coverage on the frequency
used for sidelink communication operation as defined in TS 36.304 [4], clause 11.4; or

1> if the UE has no serving cell (RRC_IDLE);

5.10.1b Conditions for PS related sidelink discovery operation

When it is specified that the UE shall perform PS related sidelink discovery operation only if the conditions defined in
this section are met, the UE shall perform PS related sidelink discovery operation only if:

1> if the UE's serving cell is suitable (RRC_IDLE or RRC_CONNECTED); and if either the selected cell on the
frequency used for PS related sidelink discovery operation belongs to the registered or other PLMN as specified
in TS 24.334 [69] or the UE is out of coverage on the frequency used for PS related sidelink discovery operation
asdefined in TS 36.304 [4], clause 11.4; or

1> if the UE is camped on a serving cell (RRC_IDLE) on which it fulfils the conditions to support sidelink
discovery in limited service state as specified in TS 23.303 [68], clause 4.5.6; and if either the serving cell ison
the frequency used for PSrelated sidelink discovery operation or the UE is out of coverage on the frequency
used for PS related sidelink discovery operation as defined in TS 36.304 [4], clause 11.4; or

1> if the UE has no serving cell (RRC_IDLE);
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5.10.1c Conditions for non-PS related sidelink discovery operation

When it is specified that the UE shall perform non-PS related sidelink discovery operation only if the conditions defined
in this section are met, the UE shall perform non-PS related sidelink discovery operation only if:

1> if the UE's serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) is suitable; and if the selected cell on the
frequency used for non-PS related sidelink discovery operation belongs to the registered or other PLMN as
specified in TS 24.334 [69].

5.10.1d Conditions for V2X sidelink communication operation

When it is specified that the UE shall perform V2X sidelink communication operation only if the conditions defined in
this section are met, the UE shall perform VV2X sidelink communication operation only if:

1> if the UE's serving cell is suitable (RRC_IDLE or RRC_CONNECTED); and if either the selected cell on the
frequency used for V2X sidelink communication operation belongs to the registered or equivalent PLMN as
specified in TS 24.334 [69] or the UE is out of coverage on the frequency used for V2X sidelink communication
operation asdefined in TS 36.304 [4], clause 11.4; or

1> if the UE's serving cell (for RRC_IDLE or RRC_CONNECTED) fulfils the conditions to support V2X sidelink
communication in limited service state as specified in TS 23.285 [ 78], clause 4.4.8; and if either the serving cell
ison the frequency used for V2X sidelink communication operation or the UE is out of coverage on the
frequency used for V2X sidelink communication operation as defined in TS 36.304 [4], clause 11.4; or

1> if the UE has no serving cell (RRC_IDLE);
5.10.2 Sidelink UE information
5.10.2.1 General

UE EUTRAN

SIB 18/ SIB19/ SIB21/SIB26 acquisition

SdelinkUEInformation

»

Figure 5.10.2-1: Sidelink UE information

The purpose of this procedureisto inform E-UTRAN that the UE is interested or no longer interested to receive
sidelink communication or discovery, to receive V2X sidelink communication, as well as to request assignment or
release of transmission resources for sidelink communication or discovery announcements or V2X sidelink
communication or sidelink discovery gaps, to report parameters related to sidelink discovery from system information
of inter-frequency/PLMN cells and to report the synchronization reference used by the UE for V2X sidelink
communication.

5.10.2.2 Initiation

A UE capable of sidelink communication or V2X sidelink communication or sidelink discovery that isin
RRC_CONNECTED may initiate the procedure to indicate it is (interested in) receiving sidelink communication or
V2X sidelink communication or sidelink discovery in severa cases including upon successful connection
establishment, upon change of interest, upon change to a PCell broadcasting Systeml nformationBlockTypel8 or

Systeml nformationBlockTypel9 or SystemlnformationBlockType21 including sl-V2X-ConfigCommon. A UE capable of
sidelink communication or V2X sidelink communication or sidelink discovery may initiate the procedure to request
assignment of dedicated resources for the concerned sidelink communication transmission or discovery announcements
or V2X sidelink communication transmission or to request sidelink discovery gaps for sidelink discovery transmission
or sidelink discovery reception and a UE capable of inter-frequency/PLMN sidelink discovery parameter reporting may
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initiate the procedure to report parameters related to sidelink discovery from system information of inter-
frequency/PLMN cells.

NOTE 1: A UEin RRC_IDLE that is configured to transmit sidelink communication / V2X sidelink
communication / sidelink discovery announcements, while Systeml nfor mationBlockTypel8/
Systeml nformationBlockTypel9/ Systeml nformationBlockType21 including sl-VV2X-ConfigCommon or
Systeml nformationBlockType26 does not include the resources for transmission (in normal conditions),
initiates connection establishment in accordance with 5.3.3.1a.

Upon initiating the procedure, the UE shall:
1> if SystemlnformationBlockTypel8 is broadcast by the PCell:
2> ensure having avalid version of Systeml nformationBlockTypel8 for the PCell;
2> if configured by upper layers to receive sidelink communication:;

3> if the UE did not transmit a SidelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nformationBlockTypel8; or

NOTE 2: After handover/ re-establishment from a source PCell not broadcasting Systeml nfor mationBlockTypel8
the UE repeats the same interest information that it provided previously as such a source PCell may not
forward the interest information.

3> if thelast transmission of the SdelinkUEInformation message did not include commRxI nterestedFreq; or
if the frequency configured by upper layersto receive sidelink communication on has changed since the
last transmission of the SdelinkUEInformation message:

4> initiate transmission of the SdelinkUEInformation message to indicate the sidelink communication
reception frequency of interest in accordance with 5.10.2.3;

2> ese
3> if thelast transmission of the SdelinkUEInformation message included commRXxInterestedFreq:

4> initiate transmission of the SdelinkUEInformation message to indicate it is ho longer interested in
sidelink communication reception in accordance with 5.10.2.3;

2> if configured by upper layers to transmit non-relay related one-to-many sidelink communication:

3> if the UE did not transmit a SidelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel8; or

3> if the last transmission of the SdelinkUEInformation message did not include commTxResourceReq; or if
the information carried by the commTxResour ceReq has changed since the last transmission of the
SdelinkUEInformation message:

4> initiate transmission of the SdelinkUEInformation message to indicate the non-relay related one-to-
many sidelink communication transmission resources required by the UE in accordance with 5.10.2.3;

2> dse
3> if the last transmission of the SdelinkUEInformation message included commTxResour ceReq:

4> initiate transmission of the SdelinkUEInformation message to indicate it no longer requires non-relay
related one-to-many sidelink communi cation transmission resources in accordance with 5.10.2.3;

2> if configured by upper layer to transmit relay related one-to-many sidelink communication:

3> if the UE did not transmit a SdelinkUEInformation message since entering RRC_CONNECTED state; or
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3> if since the last time the UE transmitted a SidelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel8, connected to a PCell not broadcasting
Systemlinfor mationBlockTypel9 or broadcasting Systeml nfor mationBlockTypel9 not including
discConfigRelay; or

3> if the last transmission of SdelinkUEInformation message did not include commTxResourceReqRelay; or
if the information carried by the commTxResourceReqRelay has changed since the last transmission of the
SdelinkUEInformation message:

4> if the UE is acting as sidelink relay UE:

5> initiate transmission of the SdelinkUEInformation message to indicate the relay related one-to-
many sidelink communication transmission resources required by the UE in accordance with
5.10.2.3;

2> else
3> if the last transmission of the SdelinkUEInformation message included commTxResour ceRegRel ay:

4> nitiate transmission of the SidelinkUEInformation message to indicate it no longer requires relay
related one-to-many sidelink communication transmission resources in accordance with 5.10.2.3;

2> if configured by upper layers to transmit non-relay related one-to-one sidelink communication:

3> if the UE did not transmit a SdelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel8 or connected to a PCell broadcasting
Systeml nfor mationBlockTypel8 not including commTxResour ceUC-RegAllowed; or

3> if the last transmission of the SdelinkUEInformation message did not include commTxResour ceReqUC;
or if the information carried by the commTxResourceReqUC has changed since the last transmission of
the SidelinkUEInformation message:

4> if commTxResourceUC-RegAllowed isincluded in Systeml nformationBlockTypel8:

5> initiate transmission of the SdelinkUEInformation message to indicate the non-relay related one-
to-one sidelink communication transmission resources required by the UE in accordance with
5.10.2.3;

2> dse
3> if the last transmission of the SdelinkUEInformation message included commTxResourceReqUC:

4> initiate transmission of the SdelinkUEInformation message to indicate it no longer requires non-relay
related one-to-one sidelink communication transmission resources in accordance with 5.10.2.3;

2> if configured by upper layers to transmit relay related one-to-one sidelink communication:

3> if the UE did not transmit a S delinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SdelinkUEI nformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel8, connected to a PCell not broadcasting
Systeml nfor mationBlockTypel9 or broadcasting Systeml nfor mati onBlockTypel9 not including
discConfigRelay; or

3> if the last transmission of the SdelinkUEInformation message did not include
commTxResourceReqRelayUC; or if the information carried by the commTxResourceRegRelayUC has
changed since the last transmission of the SdelinkUEInfor mation message:

4> if the UE is acting as sidelink relay UE; or
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4> if the UE has a selected sidelink relay UE; and if SystemlnformationBlockTypel9 is broadcast by the
PCell and includes discConfigRelay; and if the sidelink remote UE threshold conditions as specified in
5.10.11.5 are met;

5> initiate transmission of the SdelinkUEInformation message to indicate the relay related one-to-one
sidelink communication transmission resources required by the UE in accordance with 5.10.2.3;

2> else
3> if thelast transmission of the SdelinkUEInformation message included commTxResour ceReqRelayUC:

4> initiate transmission of the SdelinkUEInformation message to indicate it no longer requires relay
related one-to-one sidelink communi cation transmission resources in accordance with 5.10.2.3;

1> if SystemlnformationBlockTypel9 is broadcast by the PCell:
2> ensure having avalid version of SystemlnformationBlockTypel9 for the PCell;

2> if configured by upper layersto receive sidelink discovery announcements on a serving frequency or on one
or more frequenciesincluded in disclnterFregLigt, if included in Systeml nformationBlockTypel9 of the
PCell:

3> if the UE did not transmit a SdelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel9; or

3> if the last transmission of the SdelinkUEInformation message did not include discRxInterest:

4> initiate transmission of the SdelinkUEInformation message to indicate it is interested in sidelink
discovery reception in accordance with 5.10.2.3;

2> dse
3> if the last transmission of the SdelinkUEInformation message included discRxInterest:

4> initiate transmission of the SdelinkUEInformation message to indicate it is no longer interested in
sidelink discovery reception in accordance with 5.10.2.3;

2> if the UE is configured by upper layersto transmit non-PS related sidelink discovery announcements on the
primary frequency or on one or more frequencies included in disclnter FregList, if included in
Systeml nformationBlockTypel9 of the PCell, with discTxResourcesl nter Freq included within
discResourcesNonPS and not set to noTxOnCarrier:

3> if the UE did not transmit a SidelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SdelinkUEI nformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel9 or connected to a PCell broadcasting
Systeml nformationBlockTypel9 not including discTxResourcesl nter Freq within discResourcesNonPS or
discTxResourcesinterFreq did not include all frequencies for which the UE will request resources; or

3> if the last transmission of the SdelinkUEInformation message did not include discTxResourceReq; or if
the non-PS related sidelink discovery announcement resources required by the UE have changed (i.e.
resulting in a change of discTxResourceReq) since the last transmission of the SdelinkUEInformation

message:

4> initiate transmission of the SdelinkUEInformation message to indicate the non-PS related sidelink
discovery announcement resources required by the UE in accordance with 5.10.2.3;

2> ese

3> if thelast transmission of the SdelinkUEInformation message included discTxResourceReq:

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 264 ETSI TS 136 331 V15.4.0 (2019-04)

4> initiate transmission of the SdelinkUEInformation message to indicate it no longer requires non-PS
related sidelink discovery announcement resources in accordance with 5.10.2.3;

2> if configured by upper layersto transmit PS related sidelink discovery announcements on the primary
frequency or, in case of non-relay PS related sidelink discovery announcements, on a frequency included in
discinterFregList, if included in Systeml nformationBlockTypel9, with discTxResour cesl nter Freq included
within discResourcesPS and not set to noTxOnCarrier:

3> if the UE did not transmit a SidelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel9, connected to a PCell broadcasting
Systemlinfor mationBlockTypel9 not including discConfigPS, or in case of non-relay PS related
transmission: (connected to a PCell broadcasting Systeml nformationBlockTypel9 not including
discTxResourcesnter Freg within discResourcesPS or for which discTxResourcesinter Freq did not
include all frequencies for which the UE will request resources), or in case of relay related PS sidelink
discovery announcements: (connected to a PCell broadcasting Systeml nformationBlockTypel9 not
including discConfigRelay) sidelink; or

3> if thelast transmission of the SdelinkUEInformation message did not include discTxResourceRegPS, or if
the PSrelated sidelink discovery announcement resources required by the UE have changed (i.e. resulting
in achange of discTxResourceRegPS) since the last transmission of the SdelinkUEInformation message:

4> if configured by upper layersto transmit non-relay PS related sidelink discovery announcements; or

4> if the UE isacting as sidelink relay UE; and if SystemlnformationBlockTypel9 includes
discConfigRelay; and if the sidelink relay UE threshold conditions as specified in 5.10.10.4 are met; or

4> if the UE is selecting asidelink relay UE / has a selected sidelink relay UE; and if
Systeml nformationBlockTypel9 includes discConfigRelay; and if the sidelink remote UE threshold
conditions as specified in 5.10.11.5 are met:

5> initiate transmission of the SdelinkUEInformation message to indicate the PS related sidelink
discovery announcement resources required by the UE in accordance with 5.10.2.3;

2> ese
3> if the last transmission of the SdelinkUEInformation message included discTxResourceReqPS:

4> initiate transmission of the SdelinkUEInformation message to indicate it no longer requires PS related
sidelink discovery announcement resources in accordance with 5.10.2.3;

2> if configured by upper layersto monitor or transmit sidelink discovery announcements; and if the UE
requires sidelink discovery gaps, to perform such actions:

3> if the UE did not transmit a SdelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nformationBlockTypel9 or connected to a PCell broadcasting
Systeml nformationBlockTypel9 not including gapRequestsAllowedCommon while at the same time the
UE was not configured with gapRequestsAllowedDedicated; or

3> if thelast transmission of the SdelinkUEInformation message did not include the gaps required to
monitor or transmit the sidelink discovery announcements (i.e. UE requiring gaps to monitor discovery
announcements while discRxGapReq was not included or UE requiring gaps to transmit discovery
announcements while discTxGapReqg was not included); or if the sidelink discovery gaps required by the
UE have changed (i.e. resulting in a change of discRxGapReq or discTxGapReq) since the last
transmission of the SidelinkUEInformation message:

4> if the UE is configured with gapRequestsAllowedDedicated set to true; or

4> if the UE is not configured with gapRequestsAllowedDedicated and gapRequestsAllowedCommon is
included in SystemlnformationBlockTypel9:
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5> initiate transmission of the SdelinkUEInformation message to indicate the sidelink discovery gaps
required by the UE in accordance with 5.10.2.3;
2> else
3> if thelast transmission of the SdelinkUEInformation message included discTxGapReq or discRxGapReq:

4> initiate transmission of the SdelinkUEInformation message to indicate it no longer requires sidelink
discovery gaps in accordance with 5.10.2.3;

2> if the UE acquired the relevant parameters from the system information of one or more cells on a carrier
included in the discSyslnfoToReportConfig and T370 is running:

3> if the UE has configured lower layers to transmit or monitor the sidelink discovery announcements on
those cdlls:

4> initiate transmission of the SdelinkUEInformation message to report the acquired system information
parameters and stop T370;

1> if SystemlnformationBlockType21 including dl-V2X-ConfigCommon is broadcast by the PCell:

2> ensure having avalid version of SystemlnformationBlockType21 and Systeml nformationBlockType26, if
broadcast, for the PCell;

2> if configured by upper layersto receive V2X sidelink communication on a primary frequency or on one or
more frequencies included in v2x-InterFreglnfoList, if included in Systeml nformationBlockType21 or
Systeml nfor mationBlockType26 of the PCell:

3> if the UE did not transmit a SidelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SdelinkUEI nformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockType21 including sl-V2X-ConfigCommon; or

3> if the last transmission of the SdelinkUEInformation message did not include v2x-
CommRxInterestedFregList; or if the frequency(ies) configured by upper layersto receive V2X sidelink
communication on has changed since the last transmission of the SdelinkUEInformation message:

4> initiate transmission of the SidelinkUEInformation message to indicate the V2X sidelink
communication reception frequency(ies) of interest in accordance with 5.10.2.3;

2> else
3> if the last transmission of the SdelinkUEInformation message included v2x-CommRxI nterestedFreqList:

4> initiate transmission of the SidelinkUEInformation message to indicate it is no longer interested in
V2X sidelink communication reception in accordance with 5.10.2.3;

2> if configured by upper layersto transmit V2X sidelink communication on a primary frequency or on one or
more frequencies included in v2x-Inter FreginfoList, if included in Systeml nformationBlockType2l or
Systeml nformationBlockType26 of the PCell:

3> if the UE did not transmit a SdelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SidelinkUEI nformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockType21 including sl-V2X-ConfigCommon; or

3> if thelast transmission of the SdelinkUEInformation message did not include v2x-CommTxResour ceReq;
or if the information carried by the v2x-CommTxResour ceReq has changed since the last transmission of
the SidelinkUEI nformation message:

4> initiate transmission of the SdelinkUEInformation message to indicate the V2X sidelink
communication transmission resources required by the UE in accordance with 5.10.2.3;

2> ese
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3> if thelast transmission of the SdelinkUEInformation message included v2x-CommTxResourceReq:

4> initiate transmission of the SidelinkUEInformation message to indicate it no longer requires V2X
sidelink communication transmission resources in accordance with 5.10.2.3;

5.10.2.3 Actions related to transmission of SidelinkUEInformation message

The UE shall set the contents of the SidelinkUEInfor mation message as follows:

1> if the UE initiates the procedure to indicate it is (no more) interested to receive sidelink communication or
discovery or receive V2X sidelink communication or to request (configuration/ release) of sidelink
communication or V2X sidelink communication or sidelink discovery transmission resources (i.e. UE includes
al concerned information, irrespective of what triggered the procedure):

2> if SysteminformationBlockTypel8 is broadcast by the PCell:
3> if configured by upper layers to receive sidelink communication:
4> include commRxInterestedFreq and set it to the sidelink communication frequency;
3> if configured by upper layers to transmit non-relay related one-to-many sidelink communi cation:
4> include commTxResourceReq and set its fields as follows:

5> set carrierFreg to indicate the sidelink communication frequency i.e. the same value asindicated
in commRXxInterestedFreq if included;

5> set destinationlnfoList to include the non-relay related one-to-many sidelink communication
transmission destination(s) for which it requests E-UTRAN to assign dedicated resources;

3> if configured by upper layers to transmit non-relay related one-to-one sidelink communication; and
3> if commTxResourceUC-RegAllowed isincluded in SystemlnformationBlockTypel8:
4> include commTxResourceReqUC and set its fields as follows:

5> set carrierFreg to indicate the one-to-one sidelink communication frequency i.e. the same value as
indicated in commRXxInterestedFreq if included,;

5> set destinationlnfoList to include the non-relay related one-to-one sidelink communication
transmission destination(s) for which it requests E-UTRAN to assign dedicated resources;

3> if configured by upper layersto transmit relay related one-to-one sidelink communication; and
3> if SysteminformationBlockTypel9 is broadcast by the PCell including discConfigRelay; and

3> if the UE isacting as sidelink relay UE; or if the UE has a selected sidelink relay UE; and if the sidelink
remote UE threshold conditions as specified in 5.10.11.5 are met:

4> include commTxResourceReqRelayUC and set its fields as follows:

5> set destinationInfoList to include the one-to-one sidelink communication transmission
destination(s) for which it requests E-UTRAN to assign dedicated resources;

4> include ue-Type and set it to relayUE if the UE is acting as sidelink relay UE and to remoteUE
otherwise;

3> if configured by upper layers to transmit relay related one-to-many sidelink communication; and
3> if SysteminformationBlockTypel9 is broadcast by the PCell including discConfigRelay; and
3> if the UE isacting as sidelink relay UE:

4> include commTxResourceRegRelay and set its fields as follows:

5> set destinationlnfoList to include the one-to-many sidelink communication transmission
destination(s) for which it requests E-UTRAN to assign dedicated resources,
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4> include ue-Type and set it to relayUE;
2> if SysteminformationBlockTypel9 is broadcast by the PCell:

3> if configured by upper layers to receive sidelink discovery announcements on a serving frequency or one
or more frequenciesincluded in disclnterFregList, if included in Systeml nformationBlockTypel9:

4> include discRxInterest;
3> if the UE is configured by upper layers to transmit non-PS related sidelink discovery announcements:

4> for each frequency on which the UE is configured to transmit non-PS related sidelink discovery
announcements that concerns the primary frequency or that isincluded in disclnterFregList with
discTxResourcesl nterFreq included within discResourcesNonPS and not set to noTxOnCarrier:

5> for the first frequency, include discTxResourceReq and set it to indicate the number of discovery
messages for sidelink discovery announcement(s) for which it requests E-UTRAN to assign
dedicated resources as well as the concerned frequency, if different from the primary;

5> for any additional frequency, include discTxResourceRegAddFreq and set it to indicate the number
of discovery messages for sidelink discovery announcement(s) for which it requests E-UTRAN to
assign dedicated resources as well as the concerned frequency;

3> if configured by upper layers to transmit PS related sidelink discovery announcements; and

3> if the frequency on which the UE is configured to transmit PS related sidelink discovery announcements
either concerns the primary frequency or, in case of non-relay PS related sidelink discovery
announcements, isincluded in disclnter FregList with discTxResources Inter Freq included within
discResourcesPS and not set to noTxOnCarrier:

4> if configured by upper layersto transmit non-relay PS related sidelink discovery announcements and
Systeml nformationBlockTypel9 includes discConfigPS; or

4> if the UE isacting as sidelink relay UE; and if SystemlnformationBlockTypel9 includes
discConfigRelay; and if the sidelink relay UE threshold conditions as specified in 5.10.10.4 are met; or

4> if the UE is selecting asidelink relay UE / has a selected sidelink relay UE; and if
SystemlInfor mationBlockTypel9 includes discConfigRelay; and if the sidelink remote UE threshold
conditions as specified in 5.10.11.5 are met:

5> include discTxResourceRegPS and set it to indicate the number of discovery messages for PS
related sidelink discovery announcement(s) for which it requests E-UTRAN to assign dedicated
resources as well as the concerned frequency, if different from the primary;

2> if SystemlnformationBlockType21 is broadcast by the PCell and Systeml nfor mationBlockType21 includes S-
V2X-ConfigCommon:

3> if configured by upper layersto receive V2X sidelink communication:

4> include v2x-CommRxI nterestedFregList and set it to the frequency(ies) for V2X sidelink
communication reception;

3> if configured by upper layers to transmit VV2X sidelink communication:
4> if configured by upper layersto transmit P2X related V2X sidelink communication:
5> include p2x-CommTxType set to true;

4> include v2x-CommTxResourceReq and set its fields as follows for each frequency on which the UE is
configured for V2X sidelink communication transmission:

5> set carrierFregCommTx to indicate the frequency for V2X sidelink communication transmission;

5> set v2x-TypeTxSync to the current synchronization reference type used on the associated
carrierFreqCommTx for V2X sidelink communication transmission;
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5> set v2x-DestinationlnfoList to include the V2X sidelink communication transmission destination(s)
for which it requests E-UTRAN to assign dedicated resources;
1> elseif the UE initiates the procedure to request sidelink discovery transmission and/ or reception gaps:
2> if the UE is configured with gapRequestsAllowedDedicated set to true; or

2> if the UE is not configured with gapRequestsAllowedDedicated and gapRequestsAllowedCommon is included
in Systeml nformationBlockTypel9:

3> if the UE requires sidelink discovery gaps to monitor the sidelink discovery announcementsthe UE is
configured to monitor by upper layers:

4> include discRxGapReq and set it to indicate, for each frequency that either concerns the primary
frequency or isincluded in disclnterFregList on which the UE is configured to monitor sidelink
discovery announcements and for which it requires sidelink discovery gapsto do so, the gap pattern(s)
as well as the concerned frequency, if different from the primary;

3> if the UE requires sidelink discovery gaps to transmit the sidelink discovery announcements the UE is
configured to transmit by upper layers:

4> include discTxGapReq and set it to indicate, for each frequency that either concerns the primary or is
included in disclnterFregList on which the UE is configured to transmit sidelink discovery
announcements and for which it requires sidelink discovery gaps to do so, the gap pattern(s) as well as
the concerned frequency, if different from the primary;

1> elseif the UE initiates the procedure to report the system information parameters related to sidelink discovery of
carriers other than the primary:

2> include discSysinfoReportFregList and set it to report the system information parameter acquired from the
cells on those carriers;

The UE shall submit the SdelinkUEInformation message to lower layers for transmission.

5.10.3 Sidelink communication monitoring
A UE capable of sidelink communication that is configured by upper layers to receive sidelink communication shall:
1> if the conditions for sidelink communication operation as defined in 5.10.1a are met:
2> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4], clause 11.4:

3> if the cell chosen for sidelink communication reception broadcasts Systeml nformationBlockTypel8
including commRxPool:

4> configure lower layers to monitor sidelink control information and the corresponding data using the
pool of resourcesindicated by commRxPool;

NOTE 1: If commRxPool includes one or more entries including rxParametersNCell, the UE may only monitor
such entriesif the associated PSS/SSS or SLSSIDs is detected. When monitoring such pool(s), the UE
applies the timing of the concerned PSS/SSS or SLSS.

2> else (i.e. out of coverage on the sidelink carrier):

3> configure lower layers to monitor sidelink control information and the corresponding data using the pool
of resources that were preconfigured (i.e. preconfigComm in SL-Preconfiguration defined in 9.3);

NOTE 2: The UE may monitor in accordance with the timing of the selected SyncRef UE, or if the UE does not
have a selected SyncRef UE, based on the UE's own timing.
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5.10.4 Sidelink communication transmission

A UE capable of sidelink communication that is configured by upper layersto transmit non-relay related sidelink
communication and has related data to be transmitted or a UE capable of relay related sidelink communication that is
configured by upper layers to transmit relay related sidelink communications and satisfies the conditions for relay
related sidelink communication specified in this section shall:

1> if the conditions for sidelink communication operation as defined in 5.10.1a are met:
2> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4], clause 11.4:
3> if the UE isin RRC_CONNECTED and uses the PCéll for sidelink communication:

4> if the UE is configured, by the current PCell/ the PCell in which physical layer problems or radio link
failure was detected, with commTxResour ces set to scheduled:

5> if T310 or T311 isrunning; and if the PCell at which the UE detected physical layer problems or
radio link failure broadcasts Systeml nformationBlockTypel8 including commTxPool Exceptional;
or

5> if T301 is running and the cell on which the UE initiated connection re-establishment broadcasts
Systeml nformationBlockTypel8 including commTxPool Exceptional :

6> configure lower layers to transmit the sidelink control information and the corresponding data
using the pool of resources indicated by the first entry in commTxPool Exceptional;

5> else

6> configure lower layersto request E-UTRAN to assign transmission resources for sidelink
communication;

4> elseif the UE is configured with commTxPoolNormal Dedicated or commTxPool Normal DedicatedExt:

5> if priorityList isincluded for the entries of commTxPool Normal Dedicated or
commTxPool Nor mal DedicatedExt:

6> configure lower layersto transmit the sidelink control information and the corresponding data
using the one or more pools of resources indicated by commTxPoolNormal Dedicated or
commTxPoolNormal DedicatedExt i.e. indicate all entries of this field to lower layers;

5> dse

6> configure lower layers to transmit the sidelink control information and the corresponding data
using the pool of resources indicated by the first entry in commTxPool Nor mal Dedi cated;

3> else (i.e. sidelink communication in RRC_IDLE or on cell other than PCell in RRC_CONNECTED):

4> if the cell chosen for sidelink communication transmission broadcasts
SystemlInfor mati onBlockTypelS8:

5> if SysteminformationBlockTypel8 includes commTxPool Nor mal Common:

6> if priorityList isincluded for the entries of commTxPoolNormal Common or
commTxPool Nor mal CommonExt:

7> configure lower layersto transmit the sidelink control information and the corresponding
data using the one or more pools of resources indicated by commTxPool Nor malCommon
and/or commTxPoolNormalCommonExt i.e. indicate all entries of these fields to lower
layers,

6> else

7> configure lower layersto transmit the sidelink control information and the corresponding
data using the pool of resources indicated by the first entry in
commTxPool Nor mal Common;
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5> elseif SystemlnformationBlockTypel8 includes commTxPool Exceptional:

6> from the moment the UE initiates connection establishment until receiving an
RRCConnectionReconfiguration including sl-CommConfig or until receiving an
RRCConnectionRelease or an RRCConnectionReject;

7> configure lower layers to transmit the sidelink control information and the
corresponding data using the pool of resources indicated by the first entry in
commTxPool Exceptional;

2> else (i.e. out of coverage on sidelink carrier):
3> if priorityList isincluded for the entries of preconfigComm in S_-Preconfiguration defined in 9.3:

4> configure lower layers to transmit the sidelink control information and the corresponding data using
the one or more pools of resources indicated preconfigCommii.e. indicate all entries of thisfield to
lower layers and in accordance with the timing of the selected SyncRef UE, or if the UE does not have
a selected SyncRef UE, based on the UEs own timing;

3> dse

4> configure lower layers to transmit the sidelink control information and the corresponding data using
the pool of resources that were preconfigured i.e. indicated by the first entry in preconfigCommin S_-
Preconfiguration defined in 9.3 and in accordance with the timing of the selected SyncRef UE, or if
the UE does not have a selected SyncRef UE, based on the UES own timing;

The conditions for relay related sidelink communication are as follows:

1> if the transmission concerns sidelink relay communication; and the UE is capable of sidelink relay or sidelink
remote operation:

2> if the UE isin RRC_IDLE; and if the UE has a selected sidelink relay UE: configure lower layersto transmit
the sidelink control information and the corresponding data using the resources, as specified previously in
this section, only if the following condition is met:

3> if the sidelink remote UE threshold conditions as specified in 5.10.11.5 are met; and if the UE configured
lower layers with a pool of resources included in SystemlnformationBlockTypel8 (i.e.
commTxPool Nor mal Common, commTxPool Normal CommonExt or commTxPool Exceptional); and
commTxAllowRelayCommon is included in Systeml nfor mationBlockTypel8;

2> if the UE isin RRC_CONNECTED: configure lower layers to transmit the sidelink control information and
the corresponding data using the resources, as specified previoudly in this section, only if the following
condition is met:

3> if the UE configured lower layers with resources provided by dedicated signalling (i.e.
commTxResources); and the UE is configured with commTxAllowRelayDedicated set to true;

5.10.5 Sidelink discovery monitoring

A UE capable of non-PS related sidelink discovery that is configured by upper layersto monitor non-PS related sidelink
discovery announcements shall:

1> for each frequency the UE is configured to monitor non-PS related sidelink discovery announcements on,
prioritising the frequencies included in disclnterFregList, if included in SystemlnformationBlockTypel9:

2> if the PCell or the cell the UE is camping on indicates the pool of resources to monitor sidelink discovery
announcements on by discRxResourcesl nterFreq in discResourcesNonPS within disclnterFregList in
Systeml nfor mati onBlockTypel9:

3> configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated
by discRxResour cesl nter Fregin discResourcesNonPS within Systeml nformationBlockTypel9;

2> elseif the cell used for sidelink discovery monitoring broadcasts Systeml nfor mationBlockTypel9:

3> configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated
by discRxPool in SystemlnformationBlockTypel9;
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2> if the UE is configured with discRxGapConfig and requires sidelink discovery gapsto monitor sidelink
discovery announcements on the concerned frequency;

3> configure lower layers to monitor the concerned frequency using the sidelink discovery gaps indicated by
discRxGapConfig;

2> else
3> configure lower layers to monitor the concerned frequency without affecting normal operation;

A UE capable of PSrelated sidelink discovery that is configured by upper layers to monitor PS related sidelink
discovery announcements shall:

1> if out of coverage on the frequency, as defined in TS 36.304 [4], clause 11.4:

2> configure lower layers to monitor sidelink discovery announcements using the pool of resources that were
preconfigured (i.e. indicated by discRxPoolList within preconfigDisc in SL-Preconfiguration defined in 9.3);

1> elseif configured by upper layers to monitor non-relay PS related discovery announcements; and if the PCell or
the cell the UE is camping on indicates a pool of resourcesto monitor sidelink discovery announcements on by
discRxResourcesl nter Freq in discResourcesPSwithin disclnter FregList in SystemlnformationBlockTypel9:

2> configure lower layers to monitor sidelink discovery announcements using the pool of resources indicated by
discRxResourceslnter Freq in discResourcesPS in Systeml nformationBlockTypel!;

1> elseif configured by upper layers to monitor PS related sidelink discovery announcements; and if the cell used
for sidelink discovery monitoring broadcasts Systeml nformationBlockTypel9:

2> configure lower layersto monitor sidelink discovery announcements using the pool of resources indicated by
discRxPool PSin Systeml nformationBlockTypel9;

1> if the UE is configured with discRxGapConfig and requires sidelink discovery gaps to monitor sidelink discovery
announcements on the concerned frequency;

2> configure lower layers to monitor the concerned frequency using the sidelink discovery gaps indicated by
discRxGapConfig;

1> else:
2> configure lower layers to monitor the concerned frequency without affecting normal operation;

NOTE 1: The requirement not to affect norma UE operation also applies for the acquisition of sidelink discovery
related system and synchronisation information from inter-frequency cells.

NOTE 2: The UE isnot required to monitor al pools simultaneously.

NOTE 3: Itisup to UE implementation to decide whether a cell is sufficiently good to be used to monitor sidelink
discovery announcements.

NOTE 4: If discRxPool, discRxPoolPSor discRxResour ceslnter Freq includes one or more entriesincluding
rxParameters, the UE may only monitor such entries if the associated SLSSIDs are detected. When
monitoring such pool(s) the UE applies the timing of the corresponding SLSS.

5.10.6 Sidelink discovery announcement

A UE capable of non-PS related sidelink discovery that is configured by upper layers to transmit non-PS related
sidelink discovery announcements shall, for each frequency the UE is configured to transmit such announcements on:

NOTE: In casethe configured resources are insufficient it is up to UE implementation to decide which sidelink
discovery announcements to transmit.

1> if the frequency used to transmit sidelink discovery announcements concerns the serving frequency
(RRC_IDLE) or primary frequency (RRC_CONNECTED):

2> if the UE's serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) is suitable as defined in TS 36.304 [4]:
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3> if the UE isin RRC_CONNECTED (i.e. PCell is used for sidelink discovery announcement):
4> if the UE is configured with discTxResources set to scheduled:

5> configure lower layers to transmit the sidelink discovery announcement using the assigned
resources indicated by scheduled in discTxResources,

4> elseif the UE is configured with discTxPool Dedicated (i.e. discTxResources set to ue-Selected):

5> select an entry of the list of resource pool entries in discTxPool Dedicated and configure lower
layersto use it to transmit the sidelink discovery announcements as specified in 5.10.6a;

3> elseif T300 isnot running (i.e. UE in RRC_IDLE, announcing via serving cell):
4> if SystemlnformationBlockTypel9 of the serving cell includes discTxPool Common:

5> select an entry of the list of resource pool entries in discTxPool Common and configure lower
layersto useit to transmit the sidelink discovery announcements as specified in 5.10.6a;

1> elseif, for the frequency used to transmit sidelink discovery announcements on, the UE is configured with
dedicated resources (i.e. with discTxResources-r12, if discTxCarrierFreq isincluded in discTxInter Freqglnfo, or
with discTxResources within discTxInfol nter FregListAdd in discTxInter Freglnfo); and the conditions for non-PS
related sidelink discovery operation as defined in 5.10.1c are met:

2> if the UE is configured with discTxResources set to scheduled:

3> configure lower layers to transmit the sidelink discovery announcement using the assigned resources
indicated by scheduled in discTxResources;

2> elseif the UE is configured with discTxResources set to ue-Selected:

3> select an entry of the list of resource pool entries in ue-Selected and configure lower layersto useit to
transmit the sidelink discovery announcements as specified in 5.10.63;

1> elseif the frequency used to transmit sidelink discovery announcements on isincluded in discinterFregList
within Systeml nformationBlockTypel9 of the serving cell/ PCell, and discTxResourceslnter Freq within
discResourcesNonPS in the corresponding entry of discinterFregList is set to discTxPoolCommon (i.e. serving
cell/ PCell broadcasts pool of resources) and the conditions for non-PS related sidelink discovery operation as
defined in 5.10.1c are met; or

1> elseif discTxPoolCommon isincluded in Systeml nformationBlockTypel9 acquired from cell selected on the
sidelink discovery announcement frequency; and the conditions for non-PS related sidelink discovery operation
asdefined in 5.10.1c are met:

2> select an entry of the list of resource pool entriesin discTxPoolCommon and configure lower layersto use it
to transmit the sidelink discovery announcements as specified in 5.10.6a;

1> if the UE is configured with discTxGapConfig and requires sidelink discovery gaps to transmit sidelink
discovery announcements on the concerned frequency;

2> configure lower layers to transmit on the concerned frequency using the sidelink discovery gaps indicated by
discTxGapConfig,

1> else:
2> configure lower layersto transmit on the concerned frequency without affecting normal operation;

A UE capable of PSrelated sidelink discovery that is configured by upper layersto transmit PS related sidelink
discovery announcements shall:

1> if out of coverage on the frequency used to transmit PS related sidelink discovery announcements as defined in
TS 36.304 [4], clause 11.4, and the conditions for PS -related sidelink discovery operation as defined in 5.10.1b
are met:

2> if configured by upper layersto transmit non-relay PS related sidelink discovery announcements; or

2> if the UE is selecting a sidelink relay UE/ has a selected sidelink relay UE:
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3> configure lower layers to transmit sidelink discovery announcements using the pool of resources that
were preconfigured and in accordance with the following;

4> randomly select, using a uniform distribution, an entry of preconfigDisc in SL-Preconfiguration
defined in 9.3;

4> using the timing of the selected SyncRef UE, or if the UE does not have a selected SyncRef UE, based
on the UEs own timing;

1> elseif the frequency used to transmit sidelink discovery announcements concerns the serving frequency
(RRC_IDLE) or primary frequency (RRC_CONNECTED) and the conditions for PS related sidelink discovery
operation as defined in 5.10.1b are met:

2> if configured by upper layers to transmit non-relay PS related sidelink discovery announcements; or

2> if the UE is acting as sidelink relay UE; and if the UE isin RRC_IDLE; and if the sidelink relay UE
threshold conditions as specified in 5.10.10.4 are met; or

2> if the UE is acting as sidelink relay UE; and if the UE isin RRC_CONNECTED; or

2> if the UE is selecting asidelink relay UE / has a selected sidelink relay UE; and if the sidelink remote UE
threshold conditions as specified in 5.10.11.5 are met:

3> if the UE is configured with discTxPool PS-Dedicated; or
3> if the UEisin RRC_IDLE; and if discTxPoolPS-Common isincluded in SystemlnformationBlockTypel9:

4> select an entry of the list of resource pool entries and configure lower layersto useit to transmit the
sidelink discovery announcements as specified in 5.10.6a;

3> elseif the UE is configured with discTxResourcesPS set to scheduled:

4> configure lower layersto transmit the sidelink discovery announcement using the assigned resources
indicated by scheduled in discTxResourcesPS,

1> elseif, for the frequency used to transmit sidelink discovery announcements on, the UE is configured with
dedicated resources (i.e. with discTxResourcesPSin discTxI nter Freglnfo within sl-DiscConfig); and the
conditions for PS related sidelink discovery operation as defined in 5.10.1b are met:

2> if configured by upper layers to transmit non-relay PS related sidelink discovery announcements:
3> if the UE is configured with discTxResourcesPS set to scheduled:

4> configure lower layers to transmit the sidelink discovery announcement using the assigned resources
indicated by scheduled in discTxResourcesPS;

3> elseif the UE is configured with discTxResourcesPS set to ue-Selected:

4> select an entry of the list of resource pool entries in ue-Selected and configure lower layersto useit to
transmit the sidelink discovery announcements as specified in 5.10.63;

1> elseif the frequency used to transmit sidelink discovery announcements on isincluded in discinterFregList
within Systeml nformationBlockTypel9 of the serving cell/ PCell, while discTxResourceslnterFreq within
discResourcesPSin the corresponding entry of discinterFregList is set to discTxPool Common (i.e. serving cell/
PCell broadcasts pool of resources) and the conditions for PS related sidelink discovery operation as defined in
5.10.1b are met:

2> if configured by upper layersto transmit non-relay PS related sidelink discovery announcements:

3> select an entry of the list of resource pool entries in discTxPoolCommon and configure lower layers to use
it to transmit the sidelink discovery announcements as specified in 5.10.63;

1> elseif discTxPoolPS-Common isincluded in Systeml nformationBlockTypel9 acquired from cell selected on the
sidelink discovery announcement frequency; and the conditions for PS related sidelink discovery operation as
defined in 5.10.1b are met:

2> if configured by upper layersto transmit non-relay PS related sidelink discovery announcements:
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3> select an entry of the list of resource pool entriesin discTxPool PS-Common and configure lower layers to
useit to transmit the sidelink discovery announcements as specified in 5.10.6a;

1> if the UE is configured with discTxGapConfig and requires gaps to transmit sidelink discovery announcements
on the concerned frequency;

2> configure lower layers to transmit on the concerned frequency using the gaps indicated by discTxGapConfig,
1> else:

2> configure lower layers to transmit on the concerned frequency without affecting normal operation;

5.10.6a Sidelink discovery announcement pool selection

A UE that is configured with alist of resource pool entries for sidelink discovery announcement transmission (i.e. by
S -DiscTxPoolList) shall:

1> if poolSelection is set to rsrpBased:

2> select apool from the list of poolsthe UE is configured with for which the RSRP measurement of the
reference cell selected as defined in 5.10.6b, after applying the layer 3 filter defined by quantityConfig as
specified in 5.5.3.2, isin-between threshLow and threshHigh;

1> else:
2> randomly select, using a uniform distribution, a pool from the list of pools the UE is configured with;
1> configure lower layers to transmit the sidelink discovery announcement using the selected pool of resources,

NOTE 1. When performing resource pool selection based on RSRP, the UE uses the latest results of the available
measurements used for cell reselection evauation in RRC_IDLE/ for measurement report triggering
evaluation in RRC_CONNECTED, which are performed in accordance with the performance
requirements specified in TS 36.133 [16].

5.10.6b Sidelink discovery announcement reference carrier selection

A UE capable of sidelink discovery that is configured by upper layers to transmit sidelink discovery announcements
shall:

1> for each frequency the UE is transmitting sidelink discovery announcements on, select a cell to be used as
reference for synchronisation and DL measurements in accordance with the following:

2> if the frequency concerns the primary frequency:
3> use the PCell asreference;
2> elseif the frequency concerns a secondary frequency:
3> use the concerned SCell as reference;
2> elseif the UE is configured with discTxRefCarrier Dedicated for the frequency:
3> usethe cell indicated by thisfield as reference;
2> elseif the UE is configured with refCarrierCommon for the frequency:
3> use the serving cell (RRC_IDLE)/ PCell (RRC_CONNECTED) as reference;
2> else

3> use the DL frequency paired with the one used to transmit sidelink discovery announcements on as
reference;
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5.10.7 Sidelink synchronisation information transmission
5.10.7.1 General
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Figure 5.10.7.1-1: Synchronisation information transmission for sidelink communication or V2X
sidelink communication, in (partial) coverage
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Figure 5.10.7.1-2: Synchronisation information transmission for sidelink communication or V2X
sidelink communication / sidelink discovery, out of coverage
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Figure 5.10.7.1-3: Synchronisation information transmission for sidelink discovery, in (partial)
coverage

The purpose of this procedure is to provide synchronisation information to a UE. For sidelink discovery, the
synchronisation information concerns a Sidelink Synchronisation Signal (SLSS) and, in case of PSrelated discovery,
aso timing information and some additional configuration parameters (i.e. the MasterInformationBlock-SL. message),
while for sidelink communication or V2X sidelink communication it concerns an SLSS and the

Master | nformationBlock-SL or Master I nformationBlock-SL-V2X message. A UE transmits synchronisation information
either when E-UTRAN configuresit to do so by dedicated signalling (i.e. network based), or when not configured by

dedicated signalling (i.e. UE based) and E-UTRAN broadcasts (in coverage) or pre-configures a threshold (out of
coverage).

The synchronisation information transmitted by the UE may be derived from information/ signals received from E-

UTRAN (in coverage) or received from a UE acting as synchronisation reference for the transmitting UE or received
from GNSS. In the remainder, the UE acting as synchronisation reference is referred to as SyncRef UE.
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5.10.7.2 Initiation

A UE capable of SLSS transmission shall, when transmitting sidelink discovery announcements in accordance with
5.10.6 and when the following conditions are met:

1> if in coverage on the frequency used for sidelink discovery, asdefined in TS 36.304 [4], clause 11.4:
2> if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or

2> if networkControlledSyncTx is not configured; and syncTxThreshiC isincluded in
SysteminformationBlockTypel9; and the RSRP measurement of the reference cell, selected as defined in
5.10.6b, is below the value of syncTxThreshIC:

3> if the sidelink discovery announcements are not PS related; or if syncTxPeriodic is not included:

4> transmit SLSS on the frequency used for sidelink discovery in accordance with 5.10.7.3and TS
36.211 [21];

3> dse

4> transmit SLSS on the frequency used for sidelink discovery in accordance with 5.10.7.3and TS
36.211[21];

4> transmit the Master | nfor mationBlock-SL. message on the frequency used for sidelink discovery, in the
same subframe as SLSS, and in accordance with 5.10.7.4;

1> else (i.e. out of coverage, PS):

2> if syncTxThreshOoC isincluded in the preconfigured sidelink parameters (i.e. S_.-Preconfiguration defined in
9.3); and the UE has not selected SyncRef UE or the S-RSRP measurement result of the selected SyncRef
UE is below the value of syncTxThreshOoC:

3> transmit SL SS on the frequency used for sidelink discovery in accordance with 5.10.7.3 and TS 36.211
[21];

3> transmit the Master | nfor mationBlock-SL message on the frequency used for sidelink discovery, in the
same subframe as SLSS, and in accordance with 5.10.7.4;

A UE capable of sidelink communication that is configured by upper layers to transmit sidelink communication shall,
irrespective of whether or not it has data to transmit:

1> if the conditions for sidelink communication operation as defined in 5.10.1a are met:
2> if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on:
3> transmit SLSSin accordance with 5.10.7.3 and TS 36.211 [21];

3> transmit the MasterInformationBlock-SL. message, in the same subframe as SLSS, and in accordance with
5.10.7.4;

A UE shall, when transmitting sidelink communication in accordance with 5.10.4 and when the following conditions
are met:

1> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4], clause 11.4:

2> if the UE isin RRC_CONNECTED; and networkControlledSyncTx is not configured; and syncTxThreshIC is
included in SystemlnformationBlockTypel8; and the RSRP measurement of the cell chosen for sidelink
communication transmission is below the value of syncTxThreshlC; or

2> if the UE isin RRC_IDLE; and syncTxThreshlC isincluded in SystemlnformationBlockTypel8; and the
RSRP measurement of the cell chosen for sidelink communication transmission is below the val ue of
syncTxThreshIC:

3> transmit SLSSin accordance with 5.10.7.3 and TS 36.211 [21];

3> transmit the Master I nformationBlock-SL message, in the same subframe as SLSS, and in accordance with
5.10.7.4;
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1> else (i.e. out of coverage):

2> if syncTxThreshOoC isincluded in the preconfigured sidelink parameters (i.e. SL-Preconfiguration defined in
9.3); and the UE has no selected SyncRef UE or the S-RSRP measurement result of the selected SyncRef UE
is below the value of syncTxThreshOoC:

3> transmit SLSSin accordance with 5.10.7.3 and TS 36.211 [21];

3> transmit the MasterInformationBlock-SL. message, in the same subframe as SLSS, and in accordance with
5.10.7.4;

A UE capable of V2X sidelink communication and SLSS/PSBCH transmission shall, when transmitting non-P2X
related V2X sidelink communication in accordance with 5.10.13, and if the conditions for V2X sidelink communication
operation as defined in 5.10.1d are met and when the following conditions are met:

1> if in coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304 [4], clause 11.4;
and has selected GNSS or the cell as synchronization reference as defined in 5.10.13.3; or

1> if out of coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304 [4], clause
11.4, and the frequency used to transmit V2X sidelink communication isincluded in v2x-InterFreginfoList in
RRCConnectionReconfiguration or in v2x-Inter FreglnfoList within Systeml nfor mationBlockType21 or
Systemlinfor mationBlockType26 of the serving cell/ PCell; and has selected GNSS or the cell as synchronization
reference as defined in 5.10.13.3:

2> if syncFregList is not included in RRCConnectionReconfiguration nor in Systeml nformationBlockType26; or

2> if syncFregList isincluded in RRCConnectionReconfiguration or in Systeml nformationBlockType26; and if
none of the frequency(ies) selected as specified in TS 36.321 [6] isincluded in the syncFregList or the
concerned frequency is selected as the synchronisation carrier frequency in accordance with 5.10.8a; or

2> if syncFregList and slss-TxMultiFreq are included in RRCConnectionReconfiguration or in
Systeminfor mationBlockType26; and if the UE has selected a frequency other than the concerned frequency
as the synchronisation carrier frequency; and if slss-TxDisabled corresponding to the concerned frequency is
not configured in RRCConnectionReconfiguration; and if the concerned frequency has been selected for V2X
sidelink communication transmission as specified in TS 36.321 [6] and isincluded in syncFregList; and if
UE is capable of SLSS/PSBCH transmission on the concerned frequency:

3> if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or

3> if networkControlledSyncTx is not configured; and for the concerned frequency syncTxThreshiC is
configured; and the RSRP measurement of the reference cell, selected as defined in 5.10.13.3, for V2X
sidelink communication transmission is below the value of syncTxThreshiIC:

4> transmit SLSS on the frequency used for V2X sidelink communication in accordance with 5.10.7.3
and TS 36.211 [21];

4> transmit the Master | nfor mationBlock-S-V2X message on the frequency used for V2X sidelink
communication, in the same subframe as SLSS, and in accordance with 5.10.7.4;

1> else:

2> for the frequency used for V2X sidelink communication, if syncOffsetindicatorsisincluded in SL-V2X-
Preconfiguration:

3> If syncFreqgList is not included in SL-V2X-Preconfiguration; or

3> if syncFregList isincluded in SL-V2X-Preconfiguration, and if none of the frequency(ies) selected as
specified in TS 36.321 [6] isincluded in the syncFregList or the concerned frequency is selected as the
synchronisation carrier frequency in accordance with 5.10.8a; or

3> if syncFregList and slss-TxMultiFreq are included in SL-V2X-Preconfiguration, and if the UE has
selected a frequency other than the concerned frequency as the synchronisation carrier frequency; and if
slss-TxDisabled corresponding to the concerned frequency is not configured in SL-V2X-Preconfiguration;
and if the concerned frequency has been selected for V2X sidelink communication transmission as
specified in TS 36.321 [6] and included in syncFregList; and if the UE is capable of SLSS/PSBCH
transmission on the frequency:
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4> if syncTxThreshOoC isincluded in SL-V2X-Preconfiguration; and the UE is not directly synchronized
to GNSS, and the UE has no selected SyncRef UE or the S-RSRP measurement result of the selected
SyncRef UE is below the value of syncTxThreshOoC; or

4> if the UE selects GNSS as the synchronization reference source:
5> transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21];

5> transmit the Master | nfor mationBlock-SL-V2X message, in the same subframe as SLSS, and in
accordance with 5.10.7.4;

NOTE 1: Inthe case of limited transmission capabilities on multiple carrier frequencies, when the UE is configured
with syncFregList, whether to transmit SLSS/PSBCH on a frequency, which is selected for V2X sidelink
communication transmission as specified in TS 36.321 [6] and is other than the synchronisation carrier
frequency, is up to UE implementation.

5.10.7.3 Transmission of SLSS
The UE shall select the SLSSID and the subframe in which to transmit SLSS as follows:

1> if triggered by sidelink discovery announcement and in coverage on the frequency used for sidelink discovery, as
defined in TS 36.304 [4], clause 11.4:

2> select the SLSSID included in the entry of discSyncConfig included in the received
Systeml nformationBlockTypel9, that includes txParameters;

2> use syncOffsetindicator corresponding to the selected SLSSID;

2> for each pool used for the transmission of discovery announcements (each corresponding to the selected
SLSSID):

3> if asubframe indicated by syncOffsetindicator corresponds to the first subframe of the discovery
transmission pool;

4> if discTxGapConfig is configured and includes the concerned subframe; or the subframeis not used
for regular uplink transmission:

5> select the concerned subframe;
3> ese

4> if discTxGapConfig is configured and includes the concerned subframe; or the subframeis not used
for regular uplink transmission:

5> select the subframe indicated by syncOffsetindicator that precedes and which, in time domain, is
nearest to the first subframe of the discovery transmission pool;

3> if the sidelink discovery announcements concern PS; and if syncTxPeriodic is included:
4> additionally select each subframe that periodically occurs 40 subframes after the selected subframe;

1> if triggered by sidelink communication and in coverage on the frequency used for sidelink communication, as
defined in TS 36.304 [4], clause 11.4:

2> select the SLSSID included in the entry of commSyncConfig that isincluded in the received
Systeml nformationBlockTypel8 and includes txParameters;

2> use syncOffsetindicator corresponding to the selected SLSSID;

2> if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on:
3> select the subframe(s) indicated by syncOffsetindicator;

2> else (when transmitting communi cation):

3> select the subframe(s) indicated by syncOffsetindicator within the SC period in which the UE intends to
transmit sidelink control information or data;
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1> if triggered by V2X sidelink communication and in coverage on the frequency used for V2X sidelink
communication, as defined in TS 36.304 [4], clause 11.4; or

1> if triggered by V2X sidelink communication, and out of coverage on the frequency used for V2X sidelink
communication, and the concerned frequency isincluded in v2x-InterFreglnfoList in
RRCConnectionReconfiguration or in v2x-Inter FreglnfoList within SystemlnformationBlockType21 of the
serving cell/ PCdll;

2> if the UE has selected GNSS as synchronization reference in accordance with 5.10.8.2:
3> select SLSSID 0;

3> use syncOffsetlndicator included in the entry of v2x-SyncConfig corresponding to the concerned
frequency in v2x-Inter FreglinfoList or within Systeml nformationBlockType21, that includes txParameters
and gnss-Sync;

3> select the subframe(s) indicated by syncOffsetlndicator;
2> if the UE has selected a cell as synchronization reference in accordance with 5.10.8.2:

3> select the SLSSID included in the entry of v2x-SyncConfig configured for the concerned frequency in
v2x-Inter FreqginfoList or within Systeml nformationBlockType21, that includes txParameters and does not
include gnss-Sync;

3> use syncOffsetindicator corresponding to the selected SLSSID;
3> select the subframe(s) indicated by syncOffsetindicator;
1> elseif triggered by V2X sidelink communication and the UE has GNSS as the synchronization reference:
2> select SLSSID 0;

2> if syncOffsetindicator3 is configured for the frequency used for V2X sidelink communication in SL-V2X-
Preconfiguration:

3> select the subframe(s) indicated by syncOffsetlndicator3;
2> else
3> select the subframe(s) indicated by syncOffsetlndicator1;
1> else:
2> select the synchronisation reference UE (i.e. SyncRef UE) as defined in 5.10.8;

2> if the UE has a selected SyncRef UE and inCoverage in the Master | nformationBlock-SL or
Master Infor mationBlock-S_-V2X message received from this UE is set to TRUE; or

2> if the UE has a selected SyncRef UE and inCoverage in the Master I nformationBlock-SL or
Master Infor mationBlock-S_-V2X message received from this UE is set to FALSE while the SLSS from this
UE is part of the set defined for out of coverage, see TS 36.211 [21]:

3> select the same SLSSID as the SLSSID of the selected SyncRef UE;

3> select the subframe in which to transmit the SLSS according to the syncOffsetindicator1 or
syncOffsetindicator2 included in the preconfigured sidelink parameters (i.e. preconfigSyncin SL-
Preconfiguration or v2x-CommPreconfigSync in SL-V2X-Preconfiguration defined in 9.3) corresponding
to the concerned frequency, such that the subframe timing is different from the SLSS of the selected
SyncRef UE;

2> elseif the UE has a selected SyncRef UE and the SLSS from this UE was transmitted on the subframe
indicated by syncOffsetIndicator3 that isincluded in the syncOffsetIndicators in SL-V2X-Preconfiguration,
and is corresponding to the frequency used for V2X sidelink communication:

3> select SLSSID 169;
3> select the subframe(s) indicated by syncOffsetlndicator2;
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2> elseif the UE has a selected SyncRef UE:

3> select the SLSSID from the set defined for out of coverage having an index that is 168 more than the
index of the SLSSID of the selected SyncRef UE, see TS 36.211 [21];

3> select the subframe in which to transmit the SLSS according to syncOffsetindicatorl or
syncOffsetindicator2 included in the preconfigured sidelink parameters (i.e. preconfigSync in SL-
Preconfiguration or v2x-CommPreconfigSync in SL-V2X-Preconfiguration defined in 9.3), such that the
subframe timing is different from the SLSS of the selected SyncRef UE;

2> else (i.e. no SyncRef UE selected):

3> if triggered by V2X sidelink communication, randomly select, using a uniform distribution, an SLSSID
from the set of sequences defined for out of coverage except SLSSID 168 and 169, see TS 36.211 [21];

3> else, randomly select, using a uniform distribution, an SLSSID from the set of sequences defined for out
of coverage, see TS 36.211 [21];

3> select the subframe in which to transmit the SLSS according to the syncOffsetindicator1 or
syncOffsetindicator2 (arbitrary selection between these) included in the preconfigured sidelink
parameters (i.e. preconfigSync in SL-Preconfiguration or v2x-CommPreconfigSync in SL-V2X-
Preconfiguration defined in 9.3);

5.10.7.4 Transmission of MasterinformationBlock-SL or MasterinformationBlock-SL-
V2X message

The UE shall set the contents of the MasterInformationBlock-SL or Master I nformationBlock-SL-V2X message as
follows:

1> if in coverage on the frequency used for the sidelink operation that triggered this procedure as defined in TS
36.304 [4], clause 11.4:

2> set inCoverage to TRUE;

2> set d-Bandwidth to the value of ul-Bandwidth as included in the received Systeml nfor mationBlockType2 of
the cell chosen for the concerned sidelink operation;

2> if tdd-Config isincluded in the received Systeml nformationBlockTypel.

3> set subframeAssignmentSL to the val ue representing the same meaning as of subframeAssignment that is
included in tdd-Config in the received Systeml nformationBlockTypel,;

2> else
3> set subframeAssignmentSL to none;

2> if triggered by sidelink communication; and if synclnfoReserved isincluded in an entry of commSyncConfig
from the received Systemlnfor mationBlockTypel8:

3> set reserved to the value of synclnfoReserved in the received Systeml nformationBlockTypel8;

2> if triggered by sidelink discovery; and if synclnfoReserved isincluded in an entry of discSyncConfig from the
received Systeml nformationBlockTypel9:

3> set reserved to the value of synclnfoReserved in the received Systeml nformationBlockTypel9;

2> if triggered by V2X sidelink communication; and if synclnfoReserved isincluded in an entry of v2x-
SyncConfig from the received Systeml nformationBlockType21 or Systeml nfor mati onBlockType26:

3> set reserved to the value of syncinfoReserved in the received SystemlnformationBlockType21 or
Systeml nformationBl ockType26;

2> else

3> set all bitsinreserved to O;
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1>

1>

1>

1>

1>

1>

elseif out of coverage on the frequency used for V2X sidelink communication as defined in TS 36.304 [4],
clause 11.4; and the concerned frequency isincluded in v2x-InterFreginfoList in
RRCConnectionReconfiguration or in v2x-Inter FreglnfoList within Systeml nformationBlockType21 or
Systeminfor mationBlockType26 of the serving cell/ PCell:

2> set inCoverage to TRUE;
2> set d-Bandwidth to the value of the corresponding field included in v2x-Inter FreginfoList;

2> set subframeAssignmentSL and reserved to the value of the corresponding field included in the preconfigured
sidelink parameters (i.e. v2x-CommPreconfigGeneral in SL-V2X-Preconfiguration defined in 9.3);

elseif out of coverage on the frequency used for V2X sidelink communication as defined in TS 36.304 [4],
clause 11.4; and the UE selects GNSS timing as the synchronization reference source and syncOffsetlndicator3
is not included in SL-V2X-Preconfiguration:

2> set inCoverage to TRUE;

2> set d-Bandwidth, subframeAssignmentSL and reserved to the value of the corresponding field included in the
preconfigured sidelink parameters (i.e. v2x-CommPreconfigGeneral in SL-V2X-Preconfiguration defined in
9.3);

elseif the UE has a selected SyncRef UE (as defined in 5.10.8) and if the SyncRef UE is selected on the concern
frequency:

2> set inCoverage to FALSE;

2> set d-Bandwidth, subframeAssignmentSL and reserved to the value of the corresponding field included in the
received Master|nformationBlock-S. or Master InformationBlock-S_-V2X;

else
2> set inCoverageto FALSE;

2> set d-Bandwidth, subframeAssignmentSL and reserved to the value of the corresponding field included in the
preconfigured sidelink parameters (i.e. preconfigGeneral in SL-Preconfiguration or v2x-
CommPreconfigGeneral in SL-V2X-Preconfiguration defined in 9.3);

set directFrameNumber and directSubframeNumber according to the subframe used to transmit the SLSS, as
specified in 5.10.7.3;

submit the Master | nformationBlock-S. or Master I nformationBlock-S.-V2X message to lower layers for
transmission upon which the procedure ends,

5.10.7.5 Void

5.10.8 Sidelink synchronisation reference

5.10.8.1 General

The purpose of this procedure is to select a synchronisation reference and used a.0. when transmitting sidelink
communication, V2X sidelink communication, sidelink discovery or synchronisation information.

5.10.8.2 Selection and reselection of synchronisation reference
The UE shall:
1> if triggered by V2X sidelink communication, and in coverage on the frequency for V2X sidelink

1>

communication; or

if triggered by V2X sidelink communication, and out of coverage on the frequency for V2X sidelink
communication, and the frequency used to transmit V2X sidelink communication isincluded in v2x-
Inter FreglnfoList in RRCConnectionReconfiguration or in v2x-Inter FreginfoList within

Systeml nformationBlockType21 or Systeml nfor mationBlockType26 of the serving cell/ PCell:

2> If syncFreqgList is not included in RRCConnectionReconfiguration nor in Systemlnfor mationBlockType26; or
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2> If syncFreqgList isincluded in RRCConnectionReconfiguration or in Systemlnfor mati onBlockType26, and
none of the frequency(ies) selected as specified in TS 36.321 [6] isincluded in the syncFregList; or

2> If syncFregList isincluded in RRCConnectionReconfiguration or in Systeml nfor mationBlockType26, and no
synchronisation carrier frequency is selected as specified in 5.10.8a:

3> if typeTxSync is configured for the concerned frequency and set to enb:
4> select acell as the synchronization reference source as defined in 5.10.13.3;

3> eseif typeTxSync for the concerned frequency is not configured or is set to gnss, and GNSSisreliablein
accordance with TS 36.101 [42] and TS 36.133[16]:

4> select GNSS as the synchronization reference source;
3> else(i.e, thereisno GNSS whichisreliable in accordance with TS 36.101 [42] and TS 36.133 [16]):

4> search SLSSID=0 on the concerned frequency to detect candidate SLSS, in accordance with TS
36.133[16];

4> when evaluating the detected SLSS, apply layer 3 filtering as specified in 5.5.3.2 using the
preconfigured filter Coefficient as defined in 9.3, before using the S'RSRP measurement results;

4> if the S'RSRP of the SyncRef UE identified by the detected SL SS exceeds the minimum reguirement
defined in TS 36.133 [16]:

5> select the SyncRef UE;
4> else (i.e., no SLSSID=0 detected):
5> select a cell as the synchronization reference source as defined in 5.10.13.3;

2> |f syncFregList isincluded in RRCConnectionReconfiguration or in SystemlnformationBlockType26, and the
UE has selected a synchronisation carrier frequency as specified in 5.10.8a:

3> consider the synchornisation reference source (i.e. eNB, GNSS or SyncRef UE) that is selected on the
synchronisation carrier frequency as the synchronization reference;

1> elsg, if triggered by V2X sidelink communication, and out of coverage on the frequency for V2X sidelink
communication, and for the frequency used for V2X sidelink communication, if syncPriority in SL-V2X-
Preconfiguration is set to gnss and GNSSisreliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

2> select GNSS as the synchronization reference source;

1> else, for the frequency used for sidelink communication, V2X sidelink communication or sidelink discovery, if
out of coverage on that frequency as defined in TS 36.304 [4], clause 11.4:

2> if triggered by sidelink communication or sidelink discovery; or

2> if triggered by V2X sidelink communication, and syncFregList is not included in SL-V2X-Preconfiguration;
or

2> If triggered by V2X sidelink communication, and syncFregList isincluded in SL-V2X-Preconfiguration, and
none of the frequency(ies) selected as specified in TS 36.321 [6] isincluded in the syncFreqList; or

2> If triggered by V2X sidelink communication, and syncFregList isincluded in SL-V2X-Preconfiguration, and
no synchronisation carrier frequency is selected as specified in 5.10.8a:

3> perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in
accordance with TS 36.133 [16]

3> when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using
the preconfigured filter Coefficient as defined in 9.3, before using the S-RSRP measurement results;

3> if the UE has selected a SyncRef UE:
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4> if the S'RSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 36.133
[16] by syncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group
asthe current SyncRef UE and the S-RSRP of the strongest candidate SyncRef UE exceedsthe S-
RSRP of the current SyncRef UE by syncRefDiffHyst; or

4> if the S'RSRP of the candidate SyncRef UE exceeds the minimum requirement TS 36.133 [16] by
syncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than the current
SyncRef UE; or

4> if GNSS becomes reliable in accordance with TS 36.101 [42] and TS 36.133 [16], and GNSS belongs
to a higher priority group than the current SyncRef UE; or

4> if the S'RSRP of the current SyncRef UE is less than the minimum requirement defined in TS 36.133
[16]:

5> consider no SyncRef UE to be selected;
3> if the UE has selected GNSS as the synchronization reference for V2X sidelink communication:

4> if the S'RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 36.133
[16] by syncRefMinHyst and the candidate SyncRef UE belongsto a higher priority group than GNSS;
or

4> if GNSS becomes not reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:
5> consider GNSS not to be selected;
3> if the UE has not selected a SyncRef UE and has not selected GNSS as synchronization reference source:

4> if not concerning V2X sidelink communication, and if the UE detects one or more SLSSIDs for which
the S-RSRP exceeds the minimum requirement defined in TS 36.133 [16] by syncRefMinHyst and for
which the UE received the corresponding Master I nformationBlock-SL. message (candidate SyncRef
UES), select a SyncRef UE according to the following priority group order:

5> UEs of which inCoverage, included in the Master | nfor mationBlock-SL message received from this
UE, is set to TRUE, starting with the UE with the highest S-RSRP result (priority group 1);

5> UEs of which SLSSID is part of the set defined for in coverage, starting with the UE with the
highest S RSRP result (priority group 2);

5> Other UEs, starting with the UE with the highest S-RSRP result (priority group 3);

4> for V2X sidelink communication, if the UE detects one or more SLSSIDs for which the S-S RSRP
exceeds the minimum reguirement defined in TS 36.133 [16] by syncRefMinHyst and for which the
UE received the corresponding Master I nformationBlock-SL-V2X message (candidate SyncRef UES),
or if the UE detects GNSS that isreliable in accordance with TS 36.101 [42] and TS 36.133 [16],
select a synchronization reference according to the following priority group order:

5> if syncPriority corresponding to the concerned frequency in SL-V2X-Preconfiguration is set to
enb:

6> UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in
the Master | nformationBlock-S.-V2X message received from this UE, is set to TRUE, starting
with the UE with the highest S-RSRP result (priority group 1);

6> UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the
Master I nformationBlock-S_-V2X message received from this UE, is set to FALSE, starting
with the UE with the highest S-RSRP result (priority group 2);

6> GNSSthat isreliable in accordance with TS 36.101 [42] and TS 36.133[16] (priority group 3);

6> UEs of which SLSSID is 0, and inCoverage, included in the Master I nformationBlock-S_-V2X
message received from this UE, is set to TRUE, or of which SLSSID isO and SLSSis
transmitted on subframes indicated by syncOffsetindicator3, starting with the UE with the
highest S-RSRP result (priority group 4);
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6> UEs of which SLSSID is0 and is not transmitted on subframes indicated by
syncOffsetindicator3, and inCoverage, included in the MasterInformationBlock-S_-V2X
message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP
result (priority group 5);

6> UEs of which SLSSID is 169, and inCoverage, included in the MasterInformationBlock-9_-
V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-
RSRP result (priority group 5);

6> Other UEs, starting with the UE with the highest S-RSRP result (priority group 6);

5> if syncPriority corresponding to the concerned frequency in SL-V2X-Preconfiguration is set to
gnss.

6> GNSS that isreliable in accordance with TS 36.101 [42] and TS 36.133 [16] (priority group 1);

6> UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in
the Master I nfor mationBlock-S_-V2X message received from this UE, is set to TRUE, starting
with the UE with the highest S-RSRP result (priority group 2);

6> UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlock-S_-V2X
message received from this UE, is set to TRUE, or of which SLSSID isO and SLSSis
transmitted on subframes indicated by syncOffsetIndicator3, starting with the UE with the
highest S-RSRP result (priority group 2);

6> UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the
Master Infor mationBlock-S.-V2X message received from this UE, is set to FALSE, starting
with the UE with the highest S-RSRP result (priority group 3);

6> UEs of which SLSSID is 0 and is not transmitted on subframes indicated by
syncOffsetIndicator3, and inCoverage, included in the Master | nformationBlock-SL-V2X
message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP
result (priority group 3);

6> UEs of which SLSSID is 169, and inCoverage, included in the MasterInformationBlock-9_-
V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-
RSRP result (priority group 3);

6> Other UEs, starting with the UE with the highest S-RSRP result (priority group 4);

2> |f triggered by V2X sidelink communication, and syncFregList isincluded in SL-V2X-Preconfiguration, and
the UE has selected a synchronisation carrier frequency as specified in 5.10.8a;

3> consider the synchornization reference source (i.e. eNB, GNSS or SyncRef UE) that selected on the
synchronisation carrier frequency as the synchronization reference;

5.10.8a Selection and reselection of synchronisation carrier frequency

For the frequency(ies) which are in coverage for the UE as defined in TS 36.304 [4], clause 11.4 and which have been
selected for V2X sidelink communication as specified in TS 36.321 [6], and/or for the frequency(ies) which are out of
coverage for the UE and included in v2x-InterFreglnfoList within RRCConnectionReconfiguration or

Systeml nformationBlockType21 or Systeml nformationBlockType26 of the serving cell/ PCell and which have been
selected for V2X sidelink communication as specified in TS 36.321 [6], the UE capable of V2X sidelink
communication and synchronisation carrier frequency selection shall:

1> If syncFregList isincluded in RRCConnectionReconfiguration or in Systeml nfor mationBlockType26, and
includes at least one of the concerned frequency(ies):

2> if no synchronisation carrier frequency is selected:
3> If typeTxSync is configured for the concerned frequency(ies) and set to enb; or

3> if typeTxSync for the concerned frequency(ies) is not configured or is set to gnss, and GNSSisreliablein
accordance with TS 36.101 [42] and TS 36.133[16]:
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4> select one frequency from the concerned frequency(ies) which are included in syncFregList as the
synchronisation carrier frequency.

3> else(i.e, thereisno GNSS whichisreliable in accordance with TS 36.101 [42] and TS 36.133 [16]):

4> select the synchronisation reference source(s) on the concerned frequency(ies) which are included in
syncFregList according to 5.10.8.2:

4> if SyncRef UE(s) with SLSSID=0 is detected on at |east one frequency from the concerned
frequency(ies):

5> select one frequency from the concerned frequency(ies) with the SyncRef UE(s) with SLSSID=0
detected as the synchronisation carrier frequency;

4> else(i.e., no SLSSID=0 detected and UE selects a cell as the synchronisation reference source):

5> select one frequency from the concerned frequencies which are included in syncFregList asthe
synchronisation carrier frequency;

2> else (i.e. the synchronisation carrier frequency is selected):

3> If the UE selects GNSS as the synchronisation reference source, and GNSS is unreliable in accordance
with TS 36.101 [42] and TS 36.133 [16]; or

3> If the UE selects a cell as the synchronisation reference source, and the cell cannot fulfil the S criterionin
accordance with TS 36.304 [4]; or

3> If the UE selects a SyncRef UE and the S-RSRP of the current SyncRef UE isless than the minimum
regquirement defined in TS 36.133 [16]; or

3> If the synchronisation carrier frequency is not selected for V2X sidelink communication as specified in
TS36.321[6]:

4> consider no synchronisation carrier frequency is selected;

For the frequency(ies) which are out of coverage for the UE and not included in v2x-InterFreglnfoList within
RRCConnectionReconfiguration nor Systeml nfor mationBlockType21 nor Systeml nfor mationBlockType26 of the serving
cell/ PCell and which have been selected for V2X sidelink carrier communication as specified in TS 36.321 [6], the UE
capable of V2X sidelink communication and selection of synchronisation carrier frequency selection shall:

1> If syncFregList isincluded in SL-V2X-Preconfiguration, and at least one of the concerned frequency(ies) is
included in syncFregList:

2> if no synchronisation carrier frequency is selected:

3> if syncPriority in SL-V2X-Preconfiguration is set to gnss and GNSSis reliable in accordance with TS
36.101 [42] and TS 36.133[16]:

4> select one frequency from the concerned frequency(ies) which are included in syncFregList asthe
synchronisation carrier frequency.

3> ese

4> select the synchronisation reference source(s) on the concerned frequency(ies) which are included in
SyncFreqList according to 5.10.8.2;

4> select the frequency with the highest synchronisation reference source priority as the synchronisation
carrier frequency, according to the following priority gourp order:

5> if syncPriority corresponding to the concerned frequency(ies) in SL-V2X-Preconfiguration is set to
enb:

6> the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in
coverage, and inCoverage, included in the Master I nfor mationBlock-SL-V2X message received
from this UE, is set to TRUE (priority group 1);
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6> the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in
coverage, and inCoverage, included in the Master I nformationBlock-SL-V2X message received
from this UE, is set to FALSE (priority group 2);

6> the frequency(ies) using GNSS as synchronisation reference source (priority group 3);

6> the frequency(ies) with SyncRef UE of which SLSSID is 0, and inCoverage, included in the
Master I nfor mationBlock-S.-V2X message received from this UE, is set to TRUE, or of which
SLSSID is0 and SLSSis transmitted on subframes indicated by syncOffsetlndicator3 (priority
group 4);

6> the frequency(ies) with SyncRef UE of which SLSSID is 0 and is not transmitted on subframes
indicated by syncOffsetIndicator3, and inCoverage, included in the Master | nformati onBlock-
SL-V2X message received from this UE, is set to FALSE (priority group 5);

6> the frequency(ies) with SyncRef UE of which SLSSID is 169, and inCoverage, included in the
Master Infor mationBlock-S_-V2X message received from this UE, is set to FALSE (priority
group 5);

6> the frequency(ies) with other SyncRef UE (priority group 6);

5> if syncPriority corresponding to the concerned frequency(ies) in SL-V2X-Preconfiguration is set to
gnss.

6> the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in
coverage, and inCoverage, included in the Master I nformationBlock-SL-V2X message received
from this UE, is set to TRUE (priority group 1);

6> the frequency(ies) with SyncRef UE of which SLSSID is 0, and inCoverage, included in the
Master I nformationBlock-SL-V2X message received from this UE, is set to TRUE, or of which
SLSSID is0 and SLSSis transmitted on subframes indicated by syncOffsetIndicator3 (priority
group 1);

6> the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in
coverage, and inCoverage, included in the Master I nfor mationBlock-SL-V2X message received
from this UE, is set to FALSE (priority group 2);

6> the frequency(ies) with SyncRef UE of which SLSSID is0 and is not transmitted on subframes
indicated by syncOffsetlndicator3, and inCoverage, included in the Master I nformationBlock-
S-V2X message received from this UE, is set to FALSE (priority group 2);

6> the frequency(ies) with SyncRef UE of which SLSSID is 169, and inCoverage, included in the
Master I nformationBlock-S_-V2X message received from this UE, is set to FALSE (priority
group 2);

6> the frequency(ies) with other SyncRef UE (priority group 3);
2> else (i.e. the synchronisation carrier frequency is selected):

3> If the UE selects GNSS as the synchronisation reference source, and GNSS is unreliable in accordance
with TS 36.101 [42] and TS 36.133[16]; or

3> If the UE selects a SyncRef UE and the S-RSRP of the current SyncRef UE isless than the minimum
requirement defined in TS 36.133 [16]; or

3> If the synchronisation carrier frequency is not selected for V2X sidelink communication as specified in
TS36.321[6]:

4> consider no synchronisation carrier frequency is selected;

NOTE 1: If more than one selected carrier frequencies satisfy the condition as the synchronisation carrier frequency
for V2X sidelink communication, how to select one synchronisation carrier frequency isup to UE
implementation.

NOTE 2: All concerned carrier frequency(ies) have the same typeTxSync and syncPriority configured.
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5.10.9 Sidelink common control information
5.10.9.1 General

The sidelink common control information is carried by a single message, the Master | nformationBlock-SL (MI1B-SL)
message for sidelink discovery and sidelink communication or the MasterInformationBlock-S.-V2X (MIB-SL-V2X)
message for V2X sidelink communication. The MIB-SL or MIB-SL-V2X includes timing information as well as some
configuration parameters and is transmitted via SL-BCH.

The MIB-SL for sidelink discovery and sidelink communication uses a fixed schedule with a periodicity of 40 ms
without repetitions. In particular, the MIB-SL is scheduled in subframes indicated by syncOffsetindicator-r12i.e. for
which (10*DFN + subframe number) mod 40 = syncOffsetIndicator-r12.

The MIB-SL-V2X for V2X sidelink communication uses a fixed schedule with a periodicity of 160 ms without
repetitions. In particular, the MIB-SL-V2X is scheduled in subframes indicated by SL-Offsetlndicator Sync i.e. for
which (10*DFN + subframe number) mod 160 = S_-OffsetIndicator Sync.

The sidelink common control information may change at any transmission i.e. neither a modification period nor a
change notification mechanism is used.

A UE configured to receive or transmit sidelink communication or PS related sidelink discovery shall:
1> if the UE has a selected SyncRef UE, as specified in 5.10.8.2:
2> ensure having avalid version of the Master I nformationBlock-SL message of that SyncRefUE;
A UE configured to receive or transmit V2X sidelink communication shall:
1> if the UE has a selected SyncRef UE, as specified in 5.10.8.2:

2> ensure having avalid version of the Master | nformationBlock-S_-V2X message of that SyncRefUE;

5.10.9.2 Actions related to reception of MasterinformationBlock-SL/
MasterinformationBlock-SL-V2X message

Upon receiving Master InformationBlock-SL or Master|nformationBlock-S_-V2X, the UE shall:

1> apply the values of d-Bandwidth, subframeAssignmentSL, directFrameNumber and directSubframeNumber
included in the received MasterInformationBlock-SL or Master I nformationBlock-SL-V2X message;

5.10.10 Sidelink relay UE operation
5.10.10.1  General

This procedure is used by a UE supporting sidelink relay UE operation and involves evaluation of the AS-layer
conditions that need to be met in order for upper layersto configure a sidelink relay UE to receive/ transmit relay
related PS sidelink discovery/ relay related sidelink communication. The AS-layer conditions merely comprise of being
configured with radio resources that can be used for transmission.

A UE that fulfils the criteria specified in 5.10.10.2 and 5.10.10.3 and that is configured by higher layers accordingly is
acting asasidelink relay UE.

5.10.10.2  AS-conditions for relay related sidelink communication transmission by
sidelink relay UE

A UE capable of sidelink relay UE operation shall inform upper layers that it is configured with radio resources that can
be used for relay related sidelink communication transmission if the following conditions are met:

1> if in RRC_CONNECTED; and if the UE is configured with commTxResources; and the UE is configured with
commTxAllowRelayDedicated set to true;
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5.10.10.3  AS-conditions for relay PS related sidelink discovery transmission by sidelink
relay UE

A UE capable of sidelink relay UE operation shall inform upper layersthat it is configured with radio resources that can
be used for relay PS related sidelink discovery transmission if the following conditions are met:

1> if inRRC_IDLE; and if the UE's serving cell is suitable as defined in TS 36.304 [4]; and if
Systeminfor mationBlockTypel9 includes discConfigPS including discTxPoolPS-Common and discConfigRelay;
and if the sidelink relay UE threshold conditions as specified in 5.10.10.4 are met;

1> elseif in RRC_CONNECTED; and if discTxResourcesPSis configured,;
5.10.10.4  Sidelink relay UE threshold conditions
A UE capable of sidelink relay UE operation shall:
1> if the threshold conditions specified in this section were not met:
2> if neither threshHigh nor threshLow isincluded in relayUE-Config within Systemlnfor mationBlockTypel9:
3> consider the threshold conditions to be met (entry);

2> elseif threshHigh is not included in relayUE-Config within SystemlnformationBlockTypel9; or the RSRP
measurement of the PCell, or the cell on which the UE camps, is below threshHigh by hystMax (also
included within relayUE-Config); and

2> if threshLow is not included in relayUE-Config within SystemlnformationBlockTypel9; or the RSRP
measurement of the PCell, or the cell on which the UE camps, is above threshLow by hystMin (also included
within relayUE-Config):

3> consider the threshold conditions to be met (entry);
1> else:

2> if threshHigh isincluded in relayUE-Config within SystemlnformationBlockTypel9; and the RSRP
measurement of the PCell, or the cell on which the UE camps, is above threshHigh (also included within
relayUE-Config); or

2> if threshLow isincluded in relayUE-Config within Systeml nformationBlockTypel9; and the RSRP
measurement of the PCell, or the cell on which the UE camps, is below threshLow (also included within
relayUE-Config);

3> consider the threshold conditions not to be met (leave);

5.10.11 Sidelink remote UE operation
5.10.11.1  General

This procedure is used by a UE supporting sidelink remote UE operation and involves evaluation of the AS-layer
conditions that need to be met in order for upper layers to configure a sidelink remote UE to receive/ transmit relay
related sidelink PS discovery/ relay related sidelink communication. The AS-layer conditions merely comprise of being
configured with radio resources that can be used for transmission, as well as whether or not having a selected sidelink
relay UE.

5.10.11.2  AS-conditions for relay related sidelink communication transmission by
sidelink remote UE

A UE capable of sidelink remote UE operation shall inform upper layers whether it is configured with radio resources
that can be used for relay related sidelink communication transmission if the following conditions are met:

1> if the UE is out of coverage; and is preconfigured with SL-Preconfiguration including discTxPoolList and
preconfigRelay;

1> elseif in RRC_IDLE; and if the UE's serving cell is suitable as defined in TS 36.304 [4]; and if
Systeminfor mati onBlockTypel8 includes commTxPool Normal Common and commTxAllowRelayCommon; and if
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Systemlinfor mationBlockTypel9 includes discConfigRelay; and if the sidelink remote UE threshold conditions as
specified in 5.10.11.5 are met;

1> elseif in RRC_CONNECTED; and if the UE is configured with commTxResources; and the UE is configured
with commTxAllowRelayDedicated set to true;

5.10.11.3  AS-conditions for relay PS related sidelink discovery transmission by sidelink
remote UE

A UE capable of sidelink remote UE operation shall inform upper layers whether it is configured with radio resources
that can be used for relay PS related sidelink discovery transmission if the following conditions are met:

1> if the UE is out of coverage; and is preconfigured with S_-Preconfiguration including discTxPoolList and
preconfigRelay;

1> elseif in RRC_IDLE; and if the UE's serving cell is suitable as defined in TS 36.304 [4]; and if
Systeminfor mationBlockTypel9 includes discConfigPS including discTxPoolPS-Common and discConfigRelay;
and if the sidelink remote UE threshold conditions as specified in 5.10.11.5 are met;

1> elseif in RRC_CONNECTED; and if discTxResourcesPSis configured;

5.10.11.4  Selection and reselection of sidelink relay UE
A UE capable of sidelink remote UE operation that is configured by upper layers to search for asidelink relay UE shall:
1> if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4], clause 11.4; or

1> if the serving frequency is used for sidelink communication and the RSRP measurement of the cell on which the
UE camps (RRC_IDLE)/ the PCell (RRC_CONNECTED) is below threshHigh within remoteUE-Config :

2> search for candidate sidelink relay UES, in accordance with TS 36.133 [16]

2> when evaluating the one or more detected sidelink relay UES, apply layer 3 filtering as specified in 5.5.3.2
across measurements that concern the same ProSe Relay UE 1D and using the filter Coefficient in
Systemlinfor mationBlockTypel9 (in coverage) or the preconfigured filter Coefficient as defined in 9.3(out of
coverage), before using the SD-RSRP measurement resullts;

NOTE 1: The details of the interaction with upper layers are up to UE implementation.
2> if the UE does not have a selected sidelink relay UE:

3> select a candidate sidelink relay UE which SD-RSRP exceeds g-RxLevMin included in either
reselectionlnfol C (in coverage) or reselectionlnfoOoC (out of coverage) by minHyst;

2> elseif SD-RSRP of the currently selected sidelink relay UE is below g-RxLevMin included in either
reselectionlnfol C (in coverage) or reselectionlnfoOoC (out of coverage); orif upper layersindicate not to use
the currently selected sidelink relay: (i.e. sidelink relay UE reselection):

3> select a candidate sidelink relay UE which SD-RSRP exceeds g-RxLevMin included in either
reselectionlnfol C (in coverage) or reselectioninfoOoC (out of coverage) by minHyst;

2> elseif the UE did not detect any candidate sidelink relay UE which SD-RSRP exceeds g-RxLevMin included
in either reselectioninfol C (in coverage) or reselectionlnfoOoC (out of coverage) by minHyst:

3> consider no sidelink relay UE to be selected;

NOTE 2: The UE may perform sidelink relay UE reselection in a manner resulting in selection of the sidelink relay
UE, amongst all candidate sidelink relay UEs meeting higher layer criteria, that has the best radio link
quality. Further details, including interaction with upper layers, are up to UE implementation.

5.10.11.5 Sidelink remote UE threshold conditions
A UE capable of sidelink remote UE operation shall:

1> if the threshold conditions specified in this section were not met:
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2> if threshHigh is not included in remoteUE-Config within Systeml nformationBlockTypel9; or

2> if threshHigh isincluded in remoteUE-Config within Systeml nformationBlockTypel9; and the RSRP
measurement of the PCell, or the cell on which the UE camps, is below threshHigh by hystMax (also
included within remoteUE-Config):

3> consider the threshold conditions to be met (entry);
1> else:

2> if threshHigh isincluded in remoteUE-Config within Systeml nformationBlockTypel9; and the RSRP
measurement of the PCell, or the cell on which the UE camps, is above threshHigh (also included within
remoteUE-Config):

3> consider the threshold conditions not to be met (leave);

5.10.12 V2X sidelink communication monitoring

A UE capable of V2X sidelink communication that is configured by upper layersto receive V2X sidelink
communication shall:

1> if the conditions for sidelink operation as defined in 5.10.1d are met:

2> if in coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304 [4], clause
11.4:

3> if the frequency used to receive V2X sidelink communication isincluded in v2x-InterFreglnfoList within
RRCConnectionReconfiguration or in v2x-Inter FreglnfoList within Systeml nformationBlockType21 or
SystemlInfor mationBlockType26 of the serving cell/Pcell, and v2x-CommRxPool isincluded in SL-V2X-
Inter FreqUE-Config within v2x-UE-ConfigList in the entry of v2x-InterFreginfolList for the concerned
frequency:

4> configure lower layers to monitor sidelink control information and the corresponding data using the
pool of resourcesindicated in v2x-CommRxPooal;

3> dse

4> if the cell chosen for V2X sidelink communication reception broadcasts
Systemi nformationBlockType21 including v2x-CommRxPool in sl-V2X-ConfigCommon or,

4> if the UE is configured with v2x-CommRxPool included in mobilityControlInfoV2X in
RRCConnectionReconfiguration:

5> configure lower layers to monitor sidelink control information and the corresponding data using
the pool of resources indicated in v2x-CommRxPool;

2> else (i.e. out of coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304
[4], clause 11.4):

3> if the frequency used to receive V2X sidelink communication isincluded in v2x-Inter FreglnfoList within
RRCConnectionReconfiguration or in v2x-Inter FreglnfoList within Systeml nformationBlockType21 or
Systeml nformationBlockType26 of the serving cell/PCell, and v2x-CommRxPool isincluded in SL-V2X-
Inter FreqUE-Config within v2x-UE-ConfigList in the entry of v2x-Inter FreglnfoList for the concerned
frequency:

4> configure lower layersto monitor sidelink control information and the corresponding data using the
pool of resources indicated in v2x-CommRxPool;

3> dse

4> configure lower layersto monitor sidelink control information and the corresponding data using the
pool of resources that were preconfigured (i.e. v2x-CommRxPoolList in SL-V2X-Preconfiguration
defined in 9.3);
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5.10.13 V2X sidelink communication transmission

5.10.13.1 Transmission of V2X sidelink communication

A UE capable of V2X sidelink communication that is configured by upper layersto transmit V2X sidelink
communication and has related data to be transmitted shall:

1> if the conditions for sidelink operation as defined in 5.10.1d are met:

2> if in coverage on the frequency used for V2X sidelink communication as defined in TS 36.304 [4], clause
11.4; or

2> if the frequency used to transmit V2X sidelink communication isincluded in v2x-InterFreginfoList in
RRCConnectionReconfiguration or in v2x-Inter FreglnfoList within Systeml nformationBlockType21 or
Systeml nfor mati onBlockType26:

3> if the UE isin RRC_CONNECTED and uses the PCell or the frequency included in v2x-
Inter FreginfoList in RRCConnectionReconfiguration for V2X sidelink communication:

4> if the UE is configured, by the current PCell with commTxResources set to scheduled:

5> if T310 or T311 isrunning; and if the PCell at which the UE detected physical layer problems or
radio link failure broadcasts Systeml nfor mationBlockType21 including v2x-
CommTxPool Exceptional in dl-V2X-ConfigCommon, or v2x-CommTxPool Exceptional isincluded
in v2x-Inter FreglnfoList for the concerned frequency in SystemlnformationBlockType21 or
Systeml nformationBlockType26 or RRCConnectionReconfiguration; or

5> if T301 isrunning and the cell on which the UE initiated connection re-establishment broadcasts
SystemlInfor mationBlockType21 including v2x-CommTxPool Exceptional in gl-V2X-
ConfigCommon, or v2x-CommTxPool Exceptional isincluded in v2x-Inter FreglnfoList for the
concerned frequency in Systeml nfor mationBlockType21 or Systeml nfor mationBlockType26; or

5> if T304 isrunning and the UE is configured with v2x-CommTxPool Exceptional included in
mobilityControllnfoV2X in RRCConnectionReconfiguration or in v2x-Inter FreglnfoList for the
concerned frequency in RRCConnectionReconfiguration:

6> configure lower layersto transmit the sidelink control information and the corresponding data
based on random selection using the pool of resources indicated by v2x-
CommTxPool Exceptional as defined in TS 36.321 [6];

5> else:

6> configure lower layersto request E-UTRAN to assign transmission resources for V2X sidelink
communication;

4> elseif the UE is configured with v2x-CommTxPool Normal Dedicated or v2x-CommTxPoolNormal or
p2x-CommTxPoolNormal in the entry of v2x-InterFreglnfoList for the concerned frequency in sl-V2X-
ConfigDedicated in RRCConnectionReconfiguration:;

5> if the UE is configured to transmit non-P2X related V2X sidelink communication and a result of
sensing on the resources configured in v2x-CommTxPool Normal Dedicated or v2x-
CommTxPoolNormal in the entry of v2x-InterFreginfoList for the concerned frequency in
RRCConnectionReconfiguration is not available in accordance with TS 36.213 [23]; or

5> if the UE is configured to transmit P2X related V2X sidelink communication and selects to use
partial sensing according to 5.10.13.1a, and aresult of partial sensing on the resources configured
in v2x-CommTxPool Normal Dedicated or p2x-CommTxPoolNormal in the entry of v2x-
Inter FreglnfoList for the concerned frequency in RRCConnectionReconfiguration is not available
in accordance with TS 36.213 [23]:

6> if v2x-CommTxPool Exceptional isincluded in mobilityControllnfoV2Xin
RRCConnectionReconfiguration (i.e., handover case); or

6> if v2x-CommTxPool Exceptional isincluded in the entry of v2x-Inter FreqginfoList for the
concerned frequency in RRCConnectionReconfiguration; or
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6> if the PCell broadcasts Systeml nformationBlockType21 including v2x-
CommTxPool Exceptional in sl-V2X-ConfigCommon or v2x-CommTxPool Exceptional in v2x-
InterFreqinfoList for the concerned frequency or broadcasts Systeml nfor mationBlockType26
including v2x-CommTxPool Exceptional in v2x-Inter FreglnfoList for the concerned frequency:

7> configure lower layersto transmit the sidelink control information and the
corresponding data based on random selection using the pool of resources indicated by
v2x-CommTxPool Exceptional as defined in TS 36.321 [6];

5> elseif the UE is configured to transmit P2X related V2X sidelink communication:
6> select aresource pool according to 5.10.13.2;
6> perform P2X related V2X sidelink communication according to 5.10.13.1a;
5> elseif the UE is configured to transmit non-P2X related V22X sidelink communication:

6> configure lower layers to transmit the sidelink control information and the corresponding data
based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource
poolsindicated by v2x-commTxPool Normal Dedicated or v2x-CommTxPoolNormal in the entry
of v2x-InterFreginfoList for the concerned frequency, which is selected according to 5.10.13.2;

3> dse

4> if the cell chosen for V2X sidelink communication transmission broadcasts
Systeml nformationBlockType21 or Systeml nfor mationBlockType26:

5> if the UE is configured to transmit non-P2X related V2X sidelink communication, and if
Systemlinfor mationBlockType21 includes v2x-CommTxPool Nor mal Common or v2x-
CommTxPoolNormal in v2x-Inter FreglnfoL.ist for the concerned frequency, or
SystemlInfor mati onBlockType26 includes v2x-CommTxPoolNormal in v2x-Inter FreglnfoList for
the concerned frequency, and if aresult of sensing on the resources configured in v2x-
CommTxPool Normal Common or v2x-CommTxPoolNormal in v2x-Inter FreginfoList for the
concerned frequency is available in accordance with TS 36.213 [23]:

6> configure lower layers to transmit the sidelink control information and the corresponding data
based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource
poolsindicated by v2x-CommTxPool Normal Common or v2x-CommTxPoolNormal in v2x-
InterFreqinfolList for the concerned frequency, which is selected according to 5.10.13.2;

5> elseif the UE is configured to transmit P2X related V2X sidelink communication, and if
Systeml nformationBlockType21 includes p2x-CommTxPool Nor mal Common or p2x-
CommTxPoolNormal in v2x-Inter FreglnfoList for the concerned frequency, or
Systeml nformationBlockType26 includes p2x-CommTxPoolNormal in v2x-Inter FreglnfoList for
the concerned frequency, and if the UE selects to use random selection according to 5.10.13.1a, or
selects to use partial sensing according to 5.10.13.1aand aresult of partial sensing on the
resources configured in p2x-CommTxPool Normal Common or p2x-CommTxPool Normal in v2x-
InterFreqinfolList for the concerned frequency is available in accordance with TS 36.213 [23]:

6> select aresource pool from p2x-CommTxPool Normal Common or p2x-CommTxPoolNormal in
v2x-InterFreglnfoList for the concerned frequency according to 5.10.13.2, but ignoring
zoneConfig in Systeml nformationBlockType21 or Systeml nfor mationBlockType26;

6> perform P2X related V2X sidelink communication according to 5.10.13.1g;

5> elseif Systeml nformationBlockType21 includes v2x-CommTxPool Exceptional in d-V2X-
ConfigCommon or v2x-CommTxPool Exceptional in v2x-Inter FreglnfoList for the concerned
frequency, or Systeml nformationBlockType26 includes v2x-CommTxPool Exceptional in v2x-
Inter FreglnfoList for the concerned frequency:

6> from the moment the UE initiates connection establishment until receiving an
RRCConnectionReconfiguration including sl-V2X-ConfigDedicated, or until receiving an
RRCConnectionRelease or an RRCConnectionReject; or

ETSI



3GPP TS 36.331 version 15.4.0 Release 15 293 ETSI TS 136 331 V15.4.0 (2019-04)

6> if the UE isin RRC_IDLE and aresult of sensing on the resources configured in v2x-
CommTxPool Normal Common or v2x-CommTxPoolNormal in v2x-Inter FreglnfoList for the
concerned frequency in Systeminfor mationblocktype2l or v2x-CommTxPoolNormal in v2x-
InterFreqinfoList for the concerned frequency in Systeminformationblocktype26 is not
available in accordance with TS 36.213 [23]; or

6> if the UE isin RRC_IDLE and UE selects to use partial sensing according to 5.10.13.1aand a
result of partial sensing on the resources configured in p2x-CommTxPool Nor mal Common or
p2x-CommTxPoolNormal in v2x-Inter FreglnfoList for the concerned frequency in
Systeminformationblocktype2l or v2x-CommTxPoolNormal in v2x-InterFreglnfoList for the
concerned frequency in Systeminfor mationblocktype26 is not available in accordance with TS
36.213[23]:

7> configure lower layers to transmit the sidelink control information and the corresponding
data based on random selection (as defined in TS 36.321 [6]) using the pool of resources
indicated in v2x-CommTxPool Exceptional;

2> dse

3> configure lower layers to transmit the sidelink control information and the corresponding data based on
sensing (asdefined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource pools indicated by
v2x-CommTxPoolList in SL-V2X-Preconfiguration in case of non-P2X related V2X sidelink
communication, which is selected according to 5.10.13.2, or using one of the resource poolsindicated by
p2x-CommTxPoolList in SL-V2X-Preconfiguration in case of P2X related V2X sidelink communication,
which is selected according to 5.10.13.2, and in accordance with the timing of the selected reference as
defined in 5.10.8;

The UE capable of non-P2X related V2X sidelink communication that is configured by upper layers to transmit V2X
sidelink communication shall perform sensing on all pools of resources which may be used for transmission of the
sidelink control information and the corresponding data. The pools of resources are indicated by SL-V2X-
Preconfiguration, v2x-CommTxPool Nor mal Common, v2x-CommTxPool Normal Dedicated in d-V2X-ConfigDedicated,
or v2x-CommTxPool Normal in v2x-Inter FreglnfoList for the concerned frequency, as configured above.

NOTE 1: If there are multiple frequencies for which normal or exceptional pools are configured, it is up to UE
implementation which frequency is selected for V2X sidelink communication transmission.

5.10.13.1a Transmission of P2X related V2X sidelink communication
A UE configured to transmit P2X related V2X sidelink communication shall:

1> if partial Sensing isincluded and randomSelection is not included in resour ceSel ectionConfigP2X of the pool
selected; or

1> if both partial Sensing and randomSel ection are included in resour ceSel ectionConfigP2X of the pool selected,
and the UE selectsto use partia sensing:

2> configure lower layers to transmit the sidelink control information and the corresponding data based on
partial sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using the selected resource pooal, if the UE
supports partial sensing;

1> if partial Sensing is not included and randomSelection isincluded in resourceSelectionConfigP2X of the pool
selected.

2> configure lower layers to transmit the sidelink control information and the corresponding data based on
random selection (as defined in TS 36.321 [6] and TS 36.213 [23]) using the selected resource pool;

1> if both partial Sensing and randomSelection is included in resourceSel ectionConfigP2X of the pool selected, and
the UE selects to use random selection:

2> configure lower layers to transmit the sidelink control information and the corresponding data based on
random selection using the selected resource pool and indicates to lower layers that transmissions of multiple
MAC PDUs are alowed (as defined in TS 36.321 [6] and TS 36.213 [23]).

NOTE: If both partial Sensing and randomSelection is included in resour ceSelectionConfigP2X of the pool
selected, the selection between partial sensing and random selection is left to UE implementation.
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5.10.13.2  V2X sidelink communication transmission pool selection

For afrequency used for V2X sidelink communication, if zoneConfig is not ignored as specified in 5.10.13.1, the UE
configured by upper layersfor V2X sidelink communication shall only use the pool which corresponds to geographical
coordinates of the UE, if zoneConfig isincluded in SystemlnformationBlockType21 or Systeml nfor mationBlockType26
of the serving cell (RRC_IDLE)/ PCell (RRC_CONNECTED) or in RRCConnectionReconfiguration for the concerned
frequency, and the UE is configured to use resource pools provided by RRC signalling for the concerned frequency; or
if zoneConfig isincluded in SL-V2X-Preconfiguration for the concerned frequency, and the UE is configured to use
resource poolsin S_-V2X-Preconfiguration for the frequency, according to 5.10.13.1. The UE shall only use the pool
which is associated with the synchronization reference source selected in accordance with 5.10.8.2.

1> if the UE is configured to transmit on p2x-CommTxPool Nor mal Common or on p2x-CommTxPoolNormal in v2x-
InterFreginfoList in Systeml nformationBlockType21 or on p2x-CommTxPoolNormal in v2x-Inter FreginfoList in
Systemlinfor mationBlockType26 according to 5.10.13.1; or

1> if the UE is configured to transmit on p2x-CommTxPoolList-r14 in S_-V2X-Preconfiguration according to
5.10.13.1; or

1> if zoneConfig is not included in Systeml nformationBlockType21 and the UE is configured to transmit on v2x-
CommTxPool Normal Common or v2x-CommTxPool Normal Dedicated; or

1> if zoneConfig isincluded in SystemlnformationBlockType21 and the UE is configured to transmit on v2x-
CommTxPoolNormal Dedicated for P2X related V2X sidelink communication and zonel D is not included in v2x-
CommTxPool Normal Dedicated; or

1> if zoneConfig is not included in the entry of v2x-InterFreglnfoList for the concerned frequency and the UE is
configured to transmit on v2x-CommTxPool Normal in v2x-InterFreglnfoList or p2x-CommTxPoolNormal in v2x-
Inter FreqginfoList in RRCConnectionReconfiguration; or

1> if zoneConfig isincluded in the entry of v2x-InterFreginfolList for the concerned frequency and the UE is
configured to transmit on p2x-CommTxPoolNormal in v2x-Inter FreqglnfoList in RRCConnectionReconfiguration
and zonelD is not included in p2x-CommTxPool Normal; or

1> if zoneConfig is not included in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured
to transmit on v2x-CommTxPoolList in SL.-V2X-Preconfiguration for the concerned frequency:

2> select apool associated with the synchronization reference source selected in accordance with 5.10.8.2;

NOTE 0: If multiple pools are associated with the selected synchronization reference source, it isup to UE
implementation which resource pool is selected for V2X sidelink communication transmission.

1> if zoneConfig isincluded in Systeml nformationBlockType21 and the UE is configured to transmit on v2x-
CommTxPoolNormal Common or v2x-CommTxPool Normal Dedicated for non-P2X related V2X sidelink
communication; or

1> if zoneConfig isincluded in SysteminformationBlockType21 and the UE is configured to transmit on v2x-
CommTxPoolNormal Dedicated for P2X related V2X sidelink communication and zonel D isincluded in v2x-
CommTxPool Normal Dedicated; or

1> if zoneConfig isincluded in the entry of v2x-Inter FreqginfoList for the concerned frequency and if the UE is
configured to transmit on v2x-CommTxPoolNormal in v2x-InterFreglnfoList or is configured to transmit on p2x-
CommTxPoolNormal in v2x-Inter FreglnfoList in RRCConnectionReconfiguration and zonel D isincluded in p2x-
CommTxPoolNormal; or

1> if zoneConfig isincluded in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured to
transmit on v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency:

2> select the pool configured with zonel D equal to the zone identity determined bel ow and associated with the
synchronization reference source selected in accordance with 5.10.8.2;

The UE shall determine an identity of the zone (i.e. Zone _id) in which it islocated using the following formulae, if
zoneConfig isincluded in Systeml nformationBlockType21 or Systeml nformationBlockType26 or in SL-V2X-
Preconfiguration:

x1= Floor (x/ L) Mod NXx;
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yi= Foor (y/ W) Mod Ny;
Zone_id =y1 * NX + Xu.
The parameters in the formulae are defined as follows:

L isthe value of zonelLength included in zoneConfig in Systeml nformationBlockType21 or
Systeml nformationBlockType26 or in S_-V2X-Preconfiguration;

W is the value of zoneWidth included in zoneConfig in Systeml nformationBlockType21 or
Systeml nformationBlockType26 or in S_-V2X-Preconfiguration;

NX isthe value of zoneldLongiMod included in zoneConfig in Systeml nformationBlockType21 or
Systeml nformationBlockType26 or in SL-V2X-Preconfiguration;

Ny is the value of zoneldLatiMod included in zoneConfig in SystemlnformationBlockType21 or
Systeml nformationBlockType26 or in S_-V2X-Preconfiguration;

x isthe geodesic distance in longitude between UE's current location and geographical coordinates (0, 0) according
to WGS84 model [80] and it is expressed in meters;

y isthe geodesic distance in latitude between UE's current location and geographical coordinates (0, 0) according to
WGS84 model [80] and it is expressed in meters.

The UE shall select apool of resources which includes a zonel D equalsto the Zone _id calculated according to above
mentioned formulae and indicated by v2x-CommTxPool Nor mal Dedi cated, v2x-CommTxPool Normal Common, v2x-
CommTxPoolNormal in v2x-InterFreqinfoList or p2x-CommTxPoolNormal in v2x-InterFreginfoList in
RRCConnectionReconfiguration, or v2x-CommTxPoolList according to 5.10.13.1.

NOTE 1: The UE usesits latest geographical coordinates to perform resource pool selection.

NOTE 2: If geographical coordinates are not available and zone specific TX resource pools are configured for the
concerned frequency, it is up to UE implementation which resource pool is selected for V2X sidelink
communication transmission.

5.10.13.3 V2X sidelink communication transmission reference cell selection

A UE capable of V2X sidelink communication that is configured by upper layersto transmit V2X sidelink
communication shall:

1> for each frequency used to transmit V2X sidelink communication, select a cell to be used as reference for
synchronisation and DL measurements in accordance with the following:

2> if the frequency concerns the primary frequency:
3> use the PCell (RRC_CONNECTED) or the serving cell (RRC_IDLE) as reference;
2> elseif the frequency concerns a secondary freguency:
3> use the concerned SCell as reference;
2> elseif the UE isin coverage of the concerned frequency:
3> use the DL frequency paired with the one used to transmit V2X sidelink communication as reference;
2> else(i.e., out of coverage on the concerned frequency):

3> use the PCell (RRC_CONNECTED) or the serving cell (RRC_IDLE) as reference, if needed;

5.10.14 DFN derivation from GNSS

When the UE selects GNSS as the synchronization reference source, the DFN used for V2X sidelink communicationis
derived from the current UTC time, by the following formul ae:

DFN= Floor (0.1*(Tcurrent —Tref—offsetDFN)) mod 1024

SubframeNumber= Floor (Tcurrent —Tref—offsetDFN) mod 10
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Where:
Tcurrent isthe current UTC time that obtained from GNSS. Thisvalueis expressed in milliseconds;

Tref isthe reference UTC time 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday,
December 31, 1899 and Friday, January 1, 1900). Thisvalue is expressed in milliseconds;

OffsetDFN isthe value offsetDFN if configured, otherwise it is zero. This value is expressed in milliseconds.

NOTE: In case of leap second change event, how V2X UE obtains the scheduled time of leap second change to
adjust Tecurrent correspondingly isleft to UE implementation. How V2X UE handles the sudden
discontinuity of DFN isleft to UE implementation.

6 Protocol data units, formats and parameters (tabular
& ASN.1)
6.1 General

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.

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 6.1-1.

Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation Meaning

Cond conditionTag Conditionally present

A field for which the need is specified by means of conditions. For each conditionTag, the
(Used indownlink only) | need is specified in atabular form following the ASN.1 segment. In case, according to the
conditions, afield is not present, the UE takes no action and where applicable shall continue
to use the existing value (and/ or the associated functionality) unless explicitly stated
otherwise (e.g. in the conditional presence table or in the description of the field itself).

Need OP Optionally present

A field that is optional to signal. For downlink messages, the UE is not required to take any
(Used in downlink only) | special action on absence of the field beyond what is specified in the procedural text or the
field description table following the ASN.1 segment. The UE behaviour on absence should
be captured either in the procedural text or in the field description.

Need ON Optionally present, No action

A field that is optional to signal. If the message is received by the UE, and in case the field
(Used indownlink only) | isabsent, the UE takes no action and where applicable shall continue to use the existing
value (and/ or the associated functionality).

Need OR Optionally present, Release

A field that is optional to signal. If the message is received by the UE, and in case the field
(Used indownlink only) | isabsent, the UE shall discontinue/ stop using/ delete any existing value (and/ or the
associated functionality).

Any field with Need ON in system information shall be interpreted as Need OR.

Need codes may not be specified for a parent extension field/ extension group, used in downlink, which includes one or
more child extension fields. Upon absence of such a parent extension field/ extension group, the UE shall:

- For each individual child extension field, including extensions that are mandatory to include in the optional
group, act in accordance with the need code that is defined for the extension;
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- Apply this behaviour not only for child extension fields included directly within the optional parent extension
field/ extension group, but also for extension fields defined at further nesting levels as long as for none of the
fields in-between the concerned extension field and the parent extension field a need code is specified;

NOTE 1: The above appliesfor groups of non critical extensions using double brackets (referred to as extension
groups), as well as 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).

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. This rule does not apply for optional parent extension fields/ extension groups
without need codes,

NOTE 2: The previous rule impliesthat E-UTRAN hasto include such a parent extension field to release a child
field that is either:

- Optional with need OR, or
- Conditional while the UE releases the child field when absent.

The handling of need codes as specified in the previousisillustrated by means of an example, as shown in the following
ASN.1.

-- [exanpl e/ ASNLSTART

RRCMessage-r8-1Es ::= SEQUENCE {
fieldl I nf or mat i onEl enent 1,

field2 I nf or mat i onEl ement 2 OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on RRCMessage- v8a0- | Es OPTI ONAL

}

RRCMessage-v8a0-1Es ::= SEQUENCE {
field3 | nf or nat i onEl enent 3 OPTI ONAL, Need ON
nonCriti cal Ext ensi on RRCMessage- v940- | Es OPTI ONAL

}

RRCMessage-v940-1Es :: = SEQUENCE {
field4 | nf or nat i onEl enent 4 OPTI ONAL, Need OR
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL

}

I nfornationEl enentl ::= SEQUENCE {
fieldll | nf or nat i onEl enent 11 OPTI ONAL, -- Need ON
fieldl2 I nf or mat i onEl enent 12 OPTI ONAL, -- Need OR
[[ ’fiel di3 | nf or nat i onEl enent 13 OPTI ONAL, -- Need OR

fieldid | nf or nat i onEl enent 14 OPTI ONAL -- Need ON

11

}

I nfornationEl enent2 ::= SEQUENCE {
field21 I nf ormat i onEl enent 11 OPTI ONAL, -- Need OR

}

-- ASNLISTOP

The handling of need codes as specified in the previous implies that:
- if fild2 in RRCMessage-r8-1Esis absent, the UE does not modify field21;
- if fild2 in RRCMessage-r8-1Esis present but does not include field21, the UE rel eases field21;
- if the extension group containing field13 is absent, the UE releases field13 and does not modify field14;

- if nonCritical Extension defined by |E RRCMessage-v8a0-I Esis absent, the UE does not modify field3 and
releases field4;

Inthe ASN.1 of this specification, the first bit of a bit string refersto the leftmost bit, unless stated otherwise.
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6.2 RRC messages

NOTE: The messagesincluded in this section reflect the current status of the discussions. Additional messages
may beincluded at alater stage.

6.2.1 General message structure
- EUTRA-RRC-Definitions

This ASN.1 segment is the start of the E-UTRA RRC PDU definitions.
-- ASNLSTART

EUTRA- RRC- Def i ni ti ons DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

-- ASN1ISTOP

- BCCH-BCH-Message

The BCCH-BCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE viaBCH on
the BCCH logical channel.

- - ASN1START
BCCH BCH Message ::= SEQUENCE {
message BCCH- BCH MessageType
}
BCCH- BCH MessageType :: = Mast er | nf or nat i onBl ock
-- ASN1ISTOP

- BCCH-BCH-Message-MBMS

The BCCH-BCH-Message-MBMS class is the set of RRC messages that may be sent from the E-UTRAN to the UE via
BCH on the BCCH logical channel in an MBM S-dedicated cell.

-- ASNISTART
BCCH BCH Message- MBMB: : = SEQUENCE {
message BCCH- BCH MessageType- MBVS-r 14
}
BCCH- BCH MessageType- MBM5-r14 :: = Mast er | nf or nat i onBl ock- MBMS-r 14
-- ASNLISTOP

- BCCH-DL-SCH-Message

The BCCH-DL-SCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE via
DL-SCH on the BCCH logical channel.

- - ASNISTART
BCCH- DL- SCH- Message :: = SEQUENCE {
message BCCH- DL- SCH MessageType
}
BCCH- DL- SCH- MessageType ::= CHO CE {
cl CHO CE {
syst erml nf or mati on Syst eml nf or mati on,
syst erm nf or mati onBl ockTypel Syst eml nf or mat i onBl ockTypel
F
messageC assExt ensi on SEQUENCE {}
}
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-- ASNLSTCP

- BCCH-DL-SCH-Message-BR

The BCCH-DL-SCH-Message-BR classis the set of RRC messages that may be sent from the E-UTRAN to the UE via
DL-SCH on the BR-BCCH logical channel.

- - ASNISTART
BCCH- DL- SCH Message- BR : : = SEQUENCE {
message BCCH- DL- SCH- MessageType- BR-r 13
}
BCCH- DL- SCH- MessageType-BR-r13 ::= CHO CE {
cl CHO CE {
syst em nf ormati on- BR-r 13 Syst eml nf or mati on- BR-r 13,
syst erml nf or mati onBl ockTypel- BR-r 13 Syst eml nf or mat i onBl ockTypel- BR-r 13
b
nmessaged assExt ensi on SEQUENCE {}
}

-- ASNISTOP

- BCCH-DL-SCH-Message-MBMS

The BCCH-DL-SCH-Message-MBMS classis the set of RRC messages that may be sent from the E-UTRAN to the UE
viaDL-SCH onthe BCCH logical channel in an MBM S-dedicated cell.

- - ASNISTART
BCCH- DL- SCH Message- MBMS : : = SEQUENCE {
nessage BCCH- DL- SCH MessageType- MBV5-r1 14
}
BCCH- DL- SCH- MessageType- MBM5-r14 :: = CHO CE {
cl CHO CE {
syst el nf or mati on- MBVS-1 14 Syst erl nf or mat i on- MBVS- 1 14,
syst e nf or mat i onBl ockTypel- MBMS-r 14 Syst eml nf or mat i onBl ockTypel- MBVS- r 14
b
nessageC assExt ensi on SEQUENCE {}
}

-- ASNISTOP

- MCCH-Message

The MCCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE on the MCCH
logical channel.

-- ASNLISTART
MCCH- Message :: = SEQUENCE {
message MCCH- MessageType
}
MCCH MessageType ::= CHO CE {
cl CHO CE {
nbsf nAreaConfi guration-r9 MBSFNAr eaConf i gur ati on-r9
}s
| ater CHO CE {
c2 CHO CE{
nmbnsCount i ngRequest - r 10 MBMSCount i ngRequest -r 10
b,
messageC assExt ensi on SEQUENCE {}
}
}
-- ASNLISTOP
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The PCCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE on the PCCH

logical channel.
-- ASN1START
PCCH Message ::= SEQUENCE {

message PCCH MessageType
}
PCCH MessageType ::= CHA CE {

cl CHO CE {

pagi ng

rTiessageCI assExt ensi on SEQUENCE {}

}

-- ASNISTOP

DL-CCCH-Message

Pagi ng

The DL-CCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE on the

downlink CCCH logical channel.
-- ASNLSTART
DL- CCCH Message :

message
}

DL- CCCH MessageType :
cl

1= SEQUENCE {
DL- CCCH MessageType

:= CHO CE {

CHQA CE {
rrcConnect i onReest abl i shnent
rrcConnect i onReest abl i shnent Rej ect
rrcConnect i onRej ect
rrcConnect i onSet up

H
nessageC assExt ensi on
c2

CHO CE {
CHO CE {
rrcEar| yDat aConpl et e-r 15
spare3 NULL, spare2 NULL,

b

messageC assExt ensi onFut ure-r 15

}
-- ASNISTOP

DL-DCCH-Message

RRCConnect i onReest abl i shnent ,
RRCConnect i onReest abl i shnent Rej ect ,
RRCConnect i onRej ect ,

RRCConnect i onSet up

RRCEar | yDat aConpl et e-r 15,

sparel NULL

SEQUENCE {}

The DL-DCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE or from the
E-UTRAN to the RN on the downlink DCCH logical channel.

-- ASN1ISTART

DL- DCCH Message :: = SEQUENCE {

message DL- DCCH MessageType
}
DL- DCCH MessageType ::= CHA CE {

cl CHO CE {

csf bPar anet er sResponseCDVA2000

dl | nf or mati onTr ansf er

handover Fr onEUTRAPr epar at i onRequest
mobi | i t yFr onEUTRAConmand
rrcConnecti onReconfi guration
rrcConnecti onRel ease

securi t yModeComrand

ueCapabi | i t yEnqui ry

count er Check

uel nf or mat i onRequest-r9

| oggedMeasur enent Confi gurati on-r 10

CSFBPar anet er sResponseCDVA2000,

DLI nf or nat i onTr ansf er,

Handover Fr omEUTRAPr epar at i onRequest ,
Mobi | i t yFr omEUTRACommand,
RRCConnect i onReconf i gurati on,
RRCConnect i onRel ease,

Securi t yModeComrand,

UECapabi | i t yEnqui ry,

Count er Check,

UEl nf or mat i onRequest - r 9,
LoggedMeasur enent Conf i gur ati on-r 10,
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rnReconfi guration-r10
rrcConnect i onResune-r 13
spare3 NULL, spare2 NULL, sparel NULL
b

messageC assExt ensi on SEQUENCE {}

}
-- ASNISTOP

UL-CCCH-Message

301 ETSI TS 136 331 V15.4.0 (2019-04)

RNReconf i gurati on-r 10,
RRCConnect i onResune-r 13,

The UL-CCCH-Message class is the set of RRC messages that may be sent from the UE to the E-UTRAN on the uplink

CCCH logical channel.

-- ASNISTART

UL- CCCH Message :: = SEQUENCE ({
message UL- CCCH- MessageType
}
UL- CCCH MessageType ::= CHO CE {
cl CHO CE {
rrcConnect i onReest abl i shment Request RRCConnect i onReest abl i shnent Request ,
rrcConnect i onRequest RRCConnect i onRequest
F
messageC assExt ensi on CHO CE {
c2 CHO CE {
rrcConnect i onResuneRequest - r 13 RRCConnect i onResuneRequest -r 13
F
messageC assExt ensi onFut ure-r13 CHO CE {
CS CHO CE {
rrcEar| yDat aRequest - r 15 RRCEar | yDat aRequest -r 15,
spare3 NULL, spare2 NULL, sparel NULL
F
nessageC assExt ensi onFut ure-r 15 SEQUENCE {}
}
}
}
-- ASNLISTOP

UL-DCCH-Message

The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E-UTRAN or from the
RN to the E-UTRAN on the uplink DCCH logical channel.

-- ASNISTART

UL- DCCH Message ::= SEQUENCE {

message UL- DCCH MessageType
}
UL- DCCH MessageType ::= CHO CE {

cl CHA CE {

csf bPar anet er sRequest CDMA2000
neasur enent Repor t
rrcConnecti onReconfi gurati onConpl et e
rrcConnect i onReest abl i shnent Conpl et e
rrcConnect i onSet upConpl et e
securityModeConpl et e
securityMddeFai |l ure
ueCapabi | i tyl nformation
ul Handover Prepar ati onTr ansf er
ul I nf or mat i onTr ansf er
count er CheckResponse
uel nf or mat i onResponse-r 9
proxi mtyl ndi cation-r9
rnReconfi gurati onConpl et e-r 10
mbrrs Count i ngResponse-r 10
i nt er FreqRSTDMeasur enent | ndi cati on-r 10
H
messageC assExt ensi on
c2

CHO CE {
CHQO CE {
ueAssi st ancel nformati on-r 11

CSFBPar anet er sRequest CDVA2000,

Measur ement Report,

RRCConnect i onReconf i gur at i onConpl et e,
RRCConnect i onReest abl i shnent Conpl et e,
RRCConnect i onSet upConpl et e,

Securit yModeConpl et e,

Securi t yModeFai | ure,

UECapabi | i tyl nfor mati on,

ULHandover Pr epar ati onTr ansf er,

ULI nf or mat i onTr ansf er,

Count er CheckResponse,

UEI nf or mat i onResponse-r 9,

Proxi m tyl ndi cation-r9,

RNReconf i gur at i onConpl et e-r 10,
MBMSCount i ngResponse-r 10,

| nt er Fr eqRSTDMeasur enent | ndi cati on-r 10

UEAssi st ancel nf ormati on-r 11,
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i nDevi ceCoexl ndi cati on-r11 | nDevi ceCoex| ndi cati on-r11,
nmbrsl nt er est | ndi cati on-r11 MBMVSI nt er est | ndi cati on-r11,
scgFai l urel nfornmati on-r 12 SCGFai | ur el nformati on-r12,
si del i nkUElI nf or mati on-r 12 Si del i nkUEIl nf or mati on-r 12,
w anConnect i onSt at usReport-r13 WLANConnect i onSt at usReport-r 13,
rrcConnecti onResuneConpl et e-r 13 RRCConnect i onResuneConpl et e-r 13,
ul | nf or mati onTr ansf er MRDC-r 15 ULI nf or mat i onTr ansf er MRDC-r 15,
scgFai | urel nf ormat i onNR-r 15 SCGFai | ur el nf or mati onNR-r 15,
measReport AppLayer-r 15 MeasRepor t AppLayer -r 15,
failurelnformation-r15 Fai | urel nformati on-r 15,
spare5 NULL, spare4 NULL, spare3 NULL, spare2 NULL, sparel NULL
b
messageC assExt ensi onFut ure-r11 SEQUENCE {}
}
}
-- ASNISTOP

- SC-MCCH-Message

The SC-MCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE on the SC-
MCCH logical channel.

-- ASNLSTART
SC- MCCH- Message-r 13 :: = SEQUENCE {
message SC- MCCH- MessageType-r 13
}
SC- MCCH MessageType-r13 ::= CHO CE {
cl CHO CE {
scpt mConfi gurati on-r13 SCPTMConf i guration-r13
F
nessageC assExt ensi on CHO CE {
c2 CHO CE {
scpt nConfi gurati on-BR-r14 SCPTMConf i gur ati on- BR-r 14,
spare NULL
F
nessaged assExt ensi onFut ur e-r 14 SEQUENCE {}
}
}
-- ASNLISTOP

6.2.2 Message definitions
- CounterCheck

The Counter Check message is used by the E-UTRAN to indicate the current COUNT M SB values associated to each
DRB and to request the UE to compare these to its COUNT M SB values and to report the comparison results to E-
UTRAN.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: E-UTRAN to UE

CounterCheck message

-- ASN1START
Count er Check ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CE {
count er Check-r8 Count er Check-r 8- 1 Es,

spare3 NULL, spare2 NULL, sparel NULL
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b
critical Extensi onsFuture SEQUENCE {}

}
}
Count er Check-r8-1Es ::= SEQUENCE {

dr b- Count MSB- | nf oLi st DRB- Count MSB- | nf oLi st ,

nonCriti cal Ext ensi on Count er Check-v8a0- | Es CPTI ONAL
}
Count er Check-v8a0- | Es :: = SEQUENCE {

| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,

nonCriti cal Ext ensi on Count er Check-v1530- | Es CPTI ONAL
}
Count er Check-v1530- | Es ::= SEQUENCE {

dr b- Count MSB- | nf oLi st Ext -r 15 DRB- Count MSB- | nf oLi st Ext -r 15 OPTI ONAL, -- Need ON

nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
DRB- Count MSB- | nfoLi st ::= SEQUENCE (Sl ZE (1..maxDRB)) OF DRB- Count MSB- | nf o
DRB- Count MSB- | nf oLi st Ext-r15 :: = SEQUENCE (S| ZE (1..nmaxDRBExt-r15)) OF DRB- Count MSB- I nfo
DRB- Count MSB-Info ::= SEQUENCE {

drb-ldentity DRB- | denti ty,

count MSB- Upl i nk | NTEGER( 0. . 33554431) ,

count MSB- Downl i nk | NTEGER( 0. . 33554431)
}
-- ASN1ISTOP

CounterCheck field descriptions

count-MSB-Downlink
Indicates the value of 25 MSBs from downlink COUNT associated to this DRB.

count-MSB-Uplink
Indicates the value of 25 MSBs from uplink COUNT associated to this DRB.

drb-CountMSB-InfoList
Indicates the MSBs of the COUNT values of the DRBs.

- 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 E-UTRAN

CounterCheckResponse message

-- ASNLISTART
Count er CheckResponse :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Ext ensi ons CHO CE {
count er CheckResponse-r 8 Count er CheckResponse-r 8- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
Count er CheckResponse-r8-1 Es ::= SEQUENCE {
dr b- Count | nf oLi st DRB- Count | nf oLi st ,
nonCriti cal Ext ensi on Count er CheckResponse- v8a0- | Es OPTI ONAL
}
Count er CheckResponse-v8a0- | Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
nonCriti cal Ext ensi on Count er CheckResponse-v1530- | Es OPTI ONAL
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}
Count er CheckResponse-v1530-| Es :: = SEQUENCE {
dr b- Count | nf oLi st Ext-r 15 DRB- Count | nf oLi st Ext -r 15 OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
DRB- Count | nfoLi st ::= SEQUENCE (Sl ZE (0..maxDRB)) OF DRB- Count | nfo
DRB- Count | nf oLi st Ext-r15 :: = SEQUENCE (S| ZE (1..nmaxDRBExt-r15)) OF DRB- Countlnfo
DRB- CountInfo ::= SEQUENCE {
drb-ldentity DRB- | dentity,
count - Upl i nk | NTEGER( 0. . 4294967295) ,
count - Downl i nk | NTEGER( 0. . 4294967295)
}
-- ASNISTOP

CounterCheckResponse field descriptions

count-Downlink
Indicates the value of downlink COUNT associated to this DRB.

count-Uplink
Indicates the value of uplink COUNT associated to this DRB.

drb-CountinfoList
Indicates the COUNT values of the DRBs.

- CSFBParametersRequestCDMA2000

The CSFBParameter sRequestCDMA2000 message is used by the UE to obtain the CDMA2000 IXRTT Parameters
from the network. The UE needs these parameters to generate the CDMA2000 1IXRTT Registration message used to
register with the CDMA2000 IXRTT Network which is required to support CSFB to CDMA2000 1XRTT.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

CSFBParametersRequestCDMA2000 message

- - ASN1START
CSFBPar anet er sRequest CDMA2000 : : = SEQUENCE {
critical Ext ensi ons CHO CE {
csf bPar anet er sRequest CDMA2000-r 8 CSFBPar anet er sRequest CDVA2000-r 8- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
CSFBPar anet er sRequest CDMA2000-r 8- | Es :: = SEQUENCE {
nonCriti cal Ext ensi on CSFBPar anet er sRequest CDMA2000- v8a0- | Es  OPTI ONAL
}
CSFBPar anet er sRequest CDMA2000- v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNISTOP

- CSFBParametersResponseCDMA2000

The CSFBParameter sResponseCDMA2000 message is used to provide the CDMA2000 IXRTT Parameters to the UE
s0 the UE can register with the CDMA2000 1IXRTT Network to support CSFB to CDMA2000 1XRTT.
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Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: E-UTRAN to UE

CSFBPar anmet er sResponseCDVA2000 nessage
- - ASNLSTART

CSFBPar anet er sResponseCDVA2000
rrc-Transactionldentifier
critical Ext ensi ons

csf bPar anet er sResponseCDVMA2000- r
critical Ext ensi onsFut ure

}
}
CSFBPar anet er sResponseCDMA2000-r 8- 1 Es :
rand
nmobi | i t yPar anet er s
nonCriti cal Ext ensi on
}

CSFBPar anet er sResponseCDMA2000- v8a0- | Es
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

}
-- ASNISTOP

DLInformationTransfer
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: = SEQUENCE {

RRC- Tr ansacti onl denti fi er,
CHO CE {
8 CSFBPar anmet er sResponseCDMA2000- r 8- | Es,
SEQUENCE {}
;= SEQUENCE {
RAND- CDVA2000,

Mobi | i t yPar anet er sCDMA2000,
CSFBPar anmet er sResponseCDMA2000- v8a0- | Es OPTI ONAL

;= SEQUENCE {
OCTET STRI NG OPTI ONAL,
SEQUENCE {} OPTI ONAL

The DLInformationTransfer message is used for the downlink transfer of NAS, non-3GPP dedicated information or

time reference information.

NOTE:

The UE may use the time reference information provided in the timeReferencel nfo |E for numerous

purposes, possibly involving upper layers e.g. to synchronise the UE clock.

Signalling radio bearer: SRB2 or SRB1. If only timeReferencel nfo isincluded in the message, SRB1 is used.
Otherwise, SRB1 isused only if SRB2 not established yet, and if SRB2 is suspended, E-UTRAN does not send

this message until SRB2 is resumed.
RLC-SAP: AM
Logical channel: DCCH

Direction: EFUTRAN to UE

DLInformationTransfer message

-- ASN1START

DLI nf ormati onTransfer ::=

rrc-Transactionldentifier

critical Ext ensi ons

cl

dl I nformati onTransfer-r8
dl I nf ormati onTr ansfer-r15
spare2 NULL, sparel NULL

SEQUENCE {

RRC- Transacti onl denti fi er,
CHO CE {
CHO CE {
DLI nf or mat i onTr ansf er - r 8- | Es,
DLI nf or mat i onTr ansf er-r 15-1 Es,

b
critical Extensi onsFuture SEQUENCE {}
}
}
DLI nfornationTransfer-r8-1Es ::= SEQUENCE {
dedi cat edl nf oType CHO CE {

dedi cat edl nf oNAS

dedi cat edl nf oCDVA2000- 1XRTT

dedi cat edl nf oCDVMA2000- HRPD
b

nonCri ti cal Ext ensi on

Dedi cat edl nf oNAS,
Dedi cat edl nf oCDMA2000,
Dedi cat edl nf oCDMA2000

DLI nf or mat i onTr ansf er - v8a0- | Es OPTIl ONAL
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}
DLI nf or mati onTransfer-v8a0- 1 Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCri ti cal Ext ensi on SEQUENCE {} OPTIl ONAL
}
DLI nf or mati onTransfer-r15-1Es ::= SEQUENCE {
dedi cat edl nf oType-r 15 CHA CE {
dedi cat edl nf oNAS-r 15 Dedi cat edl nf oNAS,
dedi cat edl nf oCDVA2000- 1XRTT-r 15 Dedi cat edl nf oCDMA2000,
dedi cat edl nf oCDVMA2000- HRPD- r 15 Dedi cat edl nf oCDMA2000
} OPTIONAL, -- Need ON
ti meRef erencel nfo-r15 Ti meRef er encel nf o-r 15 OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on DLI nf or mat i onTr ansf er - v8a0- | Es OPTI ONAL
}
-- ASNLISTOP

— Failurelnformation

The Failurel nformation message is used to provide information regarding failures detected by the UE, e.g. radio link
failure for one of the RLC entities configured with PDCP duplication.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

Failurelnformation message

-- ASNLISTART
Fai lurelnformation-r15 :: = SEQUENCE {
fai | edLogi cal Channel | nfo-r 15 Fai | edLogi cal Channel | nf o-r 15 OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {}
}
Fai | edLogi cal Channel I nfo-r15 :: = SEQUENCE {
fai | edLogi cal Channel I dentity-r15 SEQUENCE {
cel | Groupl ndi cation-r15 ENUMERATED {mm, sn},
| ogi cal Channel | dentity-r15 I NTEGER (1..10) CPTI ONAL,
| ogi cal Channel | dentityExt-r15 | NTEGER (32. . 38) OPTI ONAL
f’ai | ureType ENUMERATED {duplication, spare3, spare2, sparel}
}
-- ASN1ISTOP

Failurelnformation field descriptions

cellGrouplndication
This field indicates the cell group (MCG, SCG) of the RLC entity for which the PDCP duplication failure occurred.

failedLogicalChannelld, failedLogicalChannellExt
This field indicates the logical channel identity of the RLC entity for which the PDCP duplication failure occurred.

failureType
This field indicates the type of failure reported. Value duplication indicates that a radio link failure for one of the RLC
entities configured with PDCP duplication has been detected.

- HandoverFromEUTRAPreparationRequest (CDMA2000)

The Handover FromEUTRAPTrepar ationRequest message is used to trigger the handover preparation procedure with a
CDMAZ2000 RAT. This message is aso used to trigger a tunneled preparation procedure with a CDMA2000 IXRTT
RAT to obtain traffic channel resources for the enhanced CS fallback to CDMA2000 1xXRTT, which may also involve a
concurrent preparation for handover to CDMA2000 HRPD. Also, this message is used to trigger the dual Rx/Tx
redirection procedure witha CDMA2000 IXRTT RAT.
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Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: E-UTRAN to UE

HandoverFromEUTRAPreparationRequest message

-- ASNLISTART
Handover Fr onEUTRAPr epar at i onRequest ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE {
handover Fr onEUTRAPr epar at i onRequest - r 8 Handover Fr omEUTRAPr epar at i onRequest - r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Extensi onsFuture SEQUENCE {}
}
}
Handover Fr onEUTRAPr epar at i onRequest -r 8- 1 Es :: = SEQUENCE {
cdnma2000- Type CDMA2000- Type,
rand RAND- CDMA2000 OPTI ONAL, -- Cond cdnma2000- Type
nmobi | i t yPar anet er s Mobi | i t yPar anet er sCDMA2000 OPTI ONAL, -- Cond cdna2000- Type
nonCriti cal Ext ensi on Handover Fr omEUTRAPr epar at i onRequest - v890- | Es OPTI ONAL
}
Handover Fr onEUTRAPr epar at i onRequest - v890- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on Handover Fr onEUTRAPr epar at i onRequest - v920- | Es OPTI ONAL
}
Handover Fr onEUTRAPr epar at i onRequest - v920- | Es :: = SEQUENCE {
concur r PrepCDMA2000- HRPD-r 9 BOOLEAN OPTI ONAL, -- Cond cdnma2000- Type
nonCriti cal Ext ensi on Handover Fr omnEUTRAPr epar at i onRequest - v1020- | Es OPTI ONAL
}
Handover Fr onEUTRAPr epar at i onRequest - v1020- | Es :: = SEQUENCE {
dual RxTxRedi rect | ndi cat or-r 10 ENUMERATED {true} OPTI ONAL, -- Cond cdnma2000- 1XRTT
redirect Carri er CDMA2000- 1XRTT-r 10 Carri er Fr eqCDMA2000 OPTI ONAL, -- Cond dual RxTxRedi rect
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

HandoverFromEUTRAPreparationRequest field descriptions

concurrPrepCDMA2000-HRPD
Value TRUE indicates that upper layers should initiate concurrent preparation for handover to CDMA2000 HRPD in
addition to preparation for enhanced CS fallback to CDMA2000 1xRTT.

dualRxTxRedirectindicator
Value TRUE indicates that the second radio of the dual Rx/Tx UE is being redirected to CDMA2000 1xRTT, as
specified in TS 23.272 [51].

redirectCarrierCDMA2000-1XRTT
Used to indicate the CDMA2000 1xRTT carrier frequency where the UE is being redirected to.

Conditional presence Explanation
cdma2000-1XRTT The field is optionally present, need ON, if the cdma2000-Type = typelXRTT; otherwise it
is not present.
cdma2000-Type The field is mandatory present if the cdma2000-Type = typelXRTT; otherwise it is not
present.
dualRxTxRedirect The field is optionally present, need ON, if dualRxTxRedirectIndicator is present;
otherwise it is not present.
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- InDeviceCoexIndication

The InDeviceCoexI ndication message is used to inform E-UTRAN about IDC problems which can not be solved by the

ETSI TS 136 331 V15.4.0 (2019-04)

UE itself, as well asto provide information that may assist E-UTRAN when resolving these problems.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

InDeviceCoexIndication message

-- ASNLISTART
| nDevi ceCoexl ndi cation-r1l ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

i nDevi ceCoexl ndi cati on-r11
spare3 NULL, spare2 NULL,

| nDevi ceCoexl ndi cati on-r11-1I Es,

sparel NULL

b,
critical Ext ensi onsFut ure SEQUENCE {}
}
}
I nDevi ceCoex| ndi cation-r1l1-1Es ::= SEQUENCE {

affectedCarrierFreqgLi st-ri11
tdm Assi stancel nfo-r11

| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

}

I nDevi ceCoex| ndi cati on-v11d0-1Es ::=
ul - CA- Assi stancel nfo-r11
af f ect edCarri er FreqConbLi st-r11
vi cti nByst enType-r 11

nonCriti cal Ext ensi on

}

I nDevi ceCoex| ndi cati on-v1310-1Es ::=
af fectedCarri er FreqgLi st-v1310
af fect edCarri er FreqConbLi st-r13
nonCriti cal Ext ensi on

}

I nDevi ceCoexl ndi cati on-v1360-1Es ::=
har dwar eShar i ngPr obl em r 13
nonCriti cal Ext ensi on

}

I nDevi ceCoexl ndi cati on-v1530-1Es ::=
nr dc- Assi st ancel nf o-r 15
nonCriti cal Ext ensi on

}

Af fectedCarrierFreqList-r1l :
Af f ectedCarri er FreqLi st-v1310 :
Af fectedCarrierFreqg-ri1l :

carrierFreqg-ri1l
interferenceDirection-ril

: = SEQUENCE {

}

Af fectedCarri er Freq-v1310 :: =
carrierFreqg-v1310

}

Af f ectedCarri er FreqConbLi st-r11 :

rii

Af fectedCarri er FreqConbLi st-r13 :
ri3

Af fectedCarrier FreqLi st-r11l

TDM Assi st ancel nfo-r11

COCTET STRI NG

I nDevi ceCoex| ndi cati on-v11dO- | Es

SEQUENCE {

SEQUENCE {
Af f ect edCarri er FreqConbLi st-r 11
Vi cti nByst enType-r 11

| nDevi ceCoex| ndi cati on-v1310- | Es

SEQUENCE {
Af f ectedCarri er FreqLi st-v1310
Af f ect edCarri er FreqConbLi st -r 13
I nDevi ceCoex| ndi cat i on-v1360- | Es

SEQUENCE {
ENUMERATED {t r ue}
| nDevi ceCoexl ndi cati on-v1530- | Es

SEQUENCE {
MRDC- Assi st ancel nf o-r 15
SEQUENCE {}

MeasCbj ect | d,
ENUMERATED {eutra, other,

bot h, spare}

SEQUENCE {
MeasObj ect | d-v1310

ETSI
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OPTI ONAL,

OPTI ONAL,
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OPTI ONAL,
OPTI ONAL

OPTI ONAL,
OPTI ONAL

:= SEQUENCE (SIZE (1..naxFreql DC-r11)) OF AffectedCarrierFreqg-ri1l

;= SEQUENCE (SIZE (1..nexFreql DC-r11)) OF AffectedCarri erFreqg-v1310

OPTI ONAL

;= SEQUENCE (SIZE (1..naxConbl DC-r11)) OF AffectedCarri er Fr eqConb-

:= SEQUENCE (SIZE (1..naxConbl DC-r11)) OF AffectedCarri er Fr eqConb-
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Af f ectedCarri er FreqConb-r11 ::=

Af f ectedCarri er FreqConb-r13 :: =

SEQUENCE (S| ZE (2..maxServCel | -r10)) OF MeasOojectld

SEQUENCE (Sl ZE (2..maxServCel | -r13)) OF MeasObj ect|d-r13

TDM Assi stancel nfo-r11 ::= CHO CE {

dr x- Assi st ancel nfo-r11
dr x- Cycl eLengt h-r 11

drx-Ofset-ri1l
drx- Acti veTi me-r11

}
i dc- SubfranePatternList-r1l

}

| DC- SubfranmePatternList-rl1l ::=
SubfranePattern-r11

SEQUENCE {
ENUMERATED {sf 40, sf64, sf80, sf128, sf160,
sf 256, spare2, sparel},
I NTEGER (0. . 255) OPTI ONAL,
ENUMERATED {sf 20, sf30, sf40, sf60, sf80,
sf 100, spare2, sparel}

| DC- Subf ranmePat t ernLi st-r 11,

SEQUENCE (S| ZE (1..nmaxSubfranePatternl DC-r11)) OF | DC

| DC- SubframePattern-r11 ::= CHO CE {

subfranePatternFDD-r 11

subfranmePatternTDD-r 11
subf rameConfi g0-r11
subf rameConfi gl-5-r11
subf ranmeConfi g6-r11

BI T STRING (SI ZE (4)),
CHOI CE {
BI T STRING (SIZE (70)),
BI T STRING (S| ZE (10)),
BI T STRING (SI ZE (60))

b
}
Vi cti nByst enType-r11 ::= SEQUENCE {
gps-ri1 ENUMERATED {true} OPTI ONAL,
gl onass-r11 ENUMERATED {t r ue} CPTI ONAL,
bds-r11 ENUMERATED {t r ue} OPTI ONAL,
galileo-ri1 ENUMERATED {t rue} OPTI ONAL,
w an-r11 ENUMERATED {true} OPTI ONAL,
bl uet oot h-r 11 ENUMERATED {t r ue} CPTI ONAL
}
MRDC- Assi st ancel nfo-r15 :: = SEQUENCE {
af f ect edCarri er FreqConbl nf oLi st MRDC-r 15 SEQUENCE (Sl ZE (1.. maxConbl DC-r11)) OF
Af f ect edCarri er Fr eqConbl nf oMRDC- r 15,
}
Af f ect edCarri er FreqConbl nf oMRDC-r 15 :: = SEQUENCE {
vi cti nByst enType-r 15 Vi cti nByst enType-r 11,
interferenceDirecti onMRDC-r 15 ENUMERATED {eutra-nr, nr, other, eutra-nr-other,
nr-ot her, spare3, spare2, sparel},
af f ect edCarri er Fr eqConbMRDC- r 15 SEQUENCE {
af f ect edCarri er Fr eqCombEUTRA- 1 15 Af f ect edCarri er FreqConb-r 15 OPTI ONAL,
af f ect edCarri er FreqCombNR-r 15 Af f ect edCarri er FreqConbNR-r 15
} OPTI ONAL
}
Af fectedCarri er FreqConb-r15 ::= SEQUENCE (S| ZE (1..maxServCell-r13)) OF MeasObjectld-r13
Af f ect edCarri er FreqConbNR-r 15 :: = SEQUENCE (SI ZE (1..naxServCel | NR-r15)) OF ARFCN- Val ueNR-r 15
-- ASN1ISTOP
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InDeviceCoexIndication field descriptions

AffectedCarrierFreq
If carrierFreq-v1310 is included, carrierFreq-r1l is ignored by eNB.

affectedCarrierFreqComblList

Indicates a list of E-UTRA carrier frequencies that are affected by IDC problems due to Inter-Modulation Distortion and
harmonics from E-UTRA when configured with UL CA. affectedCarrierFreqCombList-r13 is used when more than 5
serving cells are configured or affected combinations contain MeasObijectld larger than 32. If
affectedCarrierFregComblList-r13 is included, affectedCarrierFreqComblList-r11 shall not be included.

affectedCarrierFreqCombMRDC
Indicates a set of at least one NR carrier frequency and optionally one or more E-UTRA carrier frequency that is
affected by IDC problems due to Inter-Modulation Distortion and harmonics when configured with MR-DC.

affectedCarrierFregList
List of E-UTRA carrier frequencies affected by IDC problems. If E-UTRAN includes affectedCarrierFreqList-v1310 it
includes the same number of entries, and listed in the same order, as in affectedCarrierFregList-ri11.

drx-ActiveTime
Indicates the desired active time that the E-UTRAN is recommended to configure. Value in number of subframes.
Value sf20 corresponds to 20 subframes, sf30 corresponds to 30 subframes and so on.

drx-CycleLength
Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure. Value in number of
subframes. Value sf40 corresponds to 40 subframes, sf64 corresponds to 64 subframes and so on.

drx-Offset

Indicates the desired DRX starting offset that the E-UTRAN is recommended to configure. The UE shall set the value
of drx-Offset smaller than the value of drx-CycleLength. The starting frame and subframe satisfy the relation: [(SFN *
10) + subframe number] modulo (drx-CycleLength) = drx-Offset.

hardwareSharingProblem
Indicates whether the UE has hardware sharing problems that the UE cannot solve by itself. The field is present (i.e.
value true), if the UE has such hardware sharing problems. Otherwise the field is absent.

idc-SubframePatternList

A list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using.
Value 0 indicates that E-UTRAN is requested to abstain from using the subframe. For FDD, the radio frame in which
the pattern starts (i.e. the radio frame in which the first/leftmost bit of the subframePatternFDD corresponds to
subframe #0) occurs when SFN mod 2 = 0. For TDD, the first/leftmost bit corresponds to the subframe #0 of the radio
frame satisfying SFN mod x = 0, where X is the size of the bit string divided by 10. The UE shall indicate a subframe
pattern that follows HARQ time line, as specified in TS 36.213 [23], i.e, if a subframe is set to 1 in the subframe
pattern, also the corresponding subframes carrying the potential UL grant, as specified in TS 36.213 [23], clause 8.0,
the UL HARQ retransmission, as specified in TS 36.213 [23], clause 8.0, and the DL/UL HARQ feedback, as specified
in TS 36.213 [23], clauses 7.3, 8.3 and 9.1.2, shall be set to 1.

interferenceDirection

Indicates the direction of IDC interference. Value eutra indicates that only E-UTRA is victim of IDC interference, value
other indicates that only another radio is victim of IDC interference and value both indicates that both E-UTRA and
another radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS (see TR 36.816
[63]).

interferenceDirectionMRDC

Indicates the direction of IDC interference. Value eutra-nr indicates E-UTRA and NR is victim, value nr indicates NR,
value other indicates other radio system and so on. The other radio refers to either the ISM radio or GNSS (see TR
36.816 [63]).

victimSystemType

Indicate the list of victim system types to which IDC interference is caused from E-UTRA when configured with UL CA
or from E-UTRA and NR when configured with MR-DC. Value gps, glonass, bds and galileo indicates the type of
GNSS. Value wlan indicates WLAN and value bluetooth indicates Bluetooth.

- InterFreqRSTDMeasurementindication

The Inter FregqRSTDMeasurementl ndication message is used to indicate that the UE is going to either start or stop
OTDOA inter-frequency RSTD measurement which requires measurement gaps as specified in TS 36.133 [16], clause
8.1.2.6. The Inter FregRSTDMeasurementl ndication message is aso used to indicate to the network that the UE is going
to start/stop OTDOA intra-frequency RSTD measurements which require measurement gaps. The

Inter FreqRSTDMeasurement! ndi cation message is also used to indicate to the network the measurement gap that the
category M1 or M2 UE prefersto perform RSTD measurements with dense PRS configuration, as specified in TS
36.133[16], Table 8.1.2.1-3.
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Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

InterFregRSTDMeasurementindication messa