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Foreword

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

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

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

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

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

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

The scope of the present document also includes:

- theradio related information transported in a transparent 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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[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

[24]
[25]

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

[32]
[33]

[34]

[39]

[36]

[37]
[38]

ITU-T Recommendation X.681 (07/2002) "Information Technology - Abstract Syntax Notation
One (ASN.1): Information object specification” (Same as the | SO/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 ISO/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 I nterfaces 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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[59]

[60]

[61]
[62]
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[64]

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)
proceduresin 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)
radio transmission and reception”.

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

3GPP2 C.S0087-A v2.0: "E-UTRAN - cdma2000 HRPD Connectivity and Interworking Air
Interface Specification"”

3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control (RRC)
protocol".

3GPP TS 25.223: " Spreading and modulation (TDD)".
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 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-10oT, 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.
Céellular 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 refersto both CP-EDT and UP-EDT.

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

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-loT UE: A UE that uses NB-loT.

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

NR-E-UTRA Dual Connectivity (NE-DC): A form of dual connectivity in which aUE in RRC_CONNECTED is
configured with MCG cells using NR and SCG cellsusing E-UTRA as defined in TS 37.340 [81].

Non-anchor carrier: In NB-loT, a carrier 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 performsthe initial 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 is instructed 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 (NG)EN-DC, the
PSCell 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 there is only one serving cell comprising
of the primary cell. For aUE in RRC_CONNECTED configured with CA/ DC the term 'serving cells'is used to denote
the set of 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 correspondsto the PC5 interface as defined in TS 23.303 [68].
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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].

Timing Advance Group: A group of serving cellsthat is configured by RRC and that, for the cellswith 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 clause 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 CDMA2000 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

(6(6(0) Cell Change Order

CE Coverage Enhancement

CG Cell Group

CloT Cellular loT

CMAS Commercial Mobile Alert Service

CP Control Plane
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CP-EDT
C-RNTI
CRS
CSFB
CSG

Csl

DC
DCCH
DCI
DCN
DFN

DL
DL-SCH
DRB
DRX
DTCH
EAB
eDRX
EDT
EHPLMN
elMTA
ENB
EN-DC
EPC
EPDCCH
EPS
ETWS
E-UTRA
E-UTRA/5GC
E-UTRA/EPC
E-UTRAN
FDD
FFS
GERAN
GNSS
G-RNTI
GSM
HARQ
HFEN
HPLMN
HRPD
HSDN
H-SFN
IDC

IE

IMEI
IMSI
loT

ISM

kB

L1

L2

L3

LAA
LWA
LWAAP
LWIP
MAC
MBMS
MBSFN
MCG
MCOT

Control Plane EDT

Cdl RNTI

Cell-specific Reference Signal

CSfallback

Closed Subscriber Group

Channel State Information

Dua Connectivity

Dedicated Control Channel

Downlink Control Information

Dedicated Core Networks

Direct Frame Number

Downlink

Downlink Shared Channel

(user) Data Radio Bearer

Discontinuous Reception

Dedicated Traffic Channel

Extended Access Barring

Extended DRX

Early Data Transmission

Equivalent Home Public Land Mobile Network
Enhanced I nterference Management and Traffic Adaptation
Evolved Node B

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

Enhanced Physical Downlink Control Channel
Evolved Packet System

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

E-UTRA connected to EPC

Evolved Universal Terrestrial Radio Access Network
Frequency Division Duplex

For Further Study

GSM/EDGE Radio Access Network

Global Navigation Satellite System

Group RNTI

Global System for Mobile Communications
Hybrid Automatic Repeat Request

Hyper Frame Number

Home Public Land Mobile Network
CDMAZ2000 High Rate Packet Data

High Speed Dedicated Network

Hyper SFN

In-Device Coexistence

Information element

International Mobile Equipment Identity
International Mobile Subscriber Identity
Internet of Things

Industrial, Scientific and Medical

Kilobyte (1000 bytes)

Layer 1

Layer 2

Layer 3

Licensed-Assisted Access

LTE-WLAN Aggregation

LTE-WLAN Aggregation Adaptation Protocol
LTE-WLAN Radio Level Integration with |Psec Tunnel
Medium Access Control

Multimedia Broadcast Multicast Service
Multimedia Broadcast multicast service Single Frequency Network
Master Cell Group

Maximum Channel Occupancy Time
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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
MR-DC Multi-Radio Dual Connectivity

MRO Mobility Robustness Optimisation

MSI MCH Scheduling Information

MT Mobile Terminating

MTSI Multimedia Telephony Service for IMS
MUST MultiUser Superposition Transmission
N/A Not Applicable

NACC Network Assisted Cell Change

NAICS Network Assisted Interference Cancellation/Suppression
NAS Non Access Stratum

NB-loT NarrowBand Internet of Things

NE-DC NR E-UTRA Dua Connectivity

(NG)EN-DC E-UTRA NR Dual Connectivity (i.e. covering both EN-DC and NGEN-DC)
NGEN-DC E-UTRA NR Dua Connectivity with E-UTRAN connected to 5GC

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

pP2X Pedestrian-to-Everything

PCCH Paging Control Channel

PCdll 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 Quiality 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
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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
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
STMSI 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

ubcC Uplink Data Compression

UE User Equipment

uicC Universal Integrated Circuit Card

UL Uplink

UL-SCH Uplink Shared Channel

UM Unacknowledged Mode

upP 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

WuUS Wake-up Signal

Inthe ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.
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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 inits
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 MR-DC i.e. the case in which the UE is configured with resources belonging to another 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.

In particular, the following features are not supported in NB-10T and corresponding procedures and messages do not
apply to the UE in NB-10T:

- 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);

- Dua connectivity (DC);

- Multi-Radio Dual Connectivity (MR-DC);

- PDCP duplication;

- GBR(Qo09);

- ACB, EAB, SSAC and ACDC;

- MBMS, except for MBMS via SC-PTM in Idle mode;

- Sdf-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);

- CSsarvicesand CS fallback;

- In-device coexistence;

- RAN assisted WLAN interworking;

- Network-assisted interference cancellation/suppression;

- Sidelink (including direct communication and direct discovery).
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NOTE: In regard to mobility, NB-10T is aseparate RAT from E-UTRAN.

In this specification, there are also (parts of) procedures and messages which are only applicable to UEsin NB-10T, in
which case thisis stated explicitly.

This specification is organised as follows:
- clause 4.2 describes the RRC protocol model;
- clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers,
- clause 4.4 liststhe RRC functions;
- clause 5 specifies RRC procedures, including UE state transitions;
- clause 6 specifies the RRC message in a mixed 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,
- 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-1oT);
- UE controlled mobility;
- 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 stores the UE Inactive AS context;

- TheUE:

- Applies RRC_IDLE procedures unless specified otherwise;
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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 (NG)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);

- For UEs supporting NE-DC, option to configure one SCG in conjunction with the NR MCG for DRBs and
SRBs, for improved performance (SRBs) and increased bandwidth (DRBS);

- Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC)
to GERAN (not applicable for NB-10T);

- TheUE:

NOTE:

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 data is 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-loT UES).

Theterm "UE is connected to 5GC" covers the scenarios that the UE is connected to 5GC and the UE is
reguesting to connect with 5GC.

Figure 4.2.1-1 not only provides an overview of the RRC statesin E-UTRA/EPC, but also illustrates the mobility
support between E-UTRA/EPC, UTRAN and GERAN.
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Figure 4.2.1-1: E-UTRA/EPC states and inter RAT mobility procedures, 3GPP

Figure 4.2.1-2 illustrates the mobility support between E-UTRA/EPC, CDMA2000 1XxRTT and CDMA2000 HRPD.
The details of the CDMA2000 state models are out of the scope of this specification.
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Figure 4.2.1-2: Mobility procedures between E-UTRA/EPC and CDMA2000

Figure 4.2.1-3 not only provides an overview of the RRC statesin E-UTRA/5GC, but also illustrates the mobility
support between E-UTRA/5GC, UTRAN and GERAN.
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Figure 4.2.1-3: E-UTRA/5GC states and inter RAT mobility procedures, 3GPP

Figure 4.2.1-4 illustrates the mobility procedures supported between E-UTRA/5GC, CDMA2000 1xRTT and
CDMA2000 HRPD. The details of the CDMA2000 state models are out of the scope of this specification.
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Figure 4.2.1-4: Mobility procedures between E-UTRA/5GC and CDMA2000

Figure 4.2.1-5 illustrates the mobility procedures supported between E-UTRA/5GC and E-UTRA/EPC.
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Figure 4.2.1-5: Mobility procedures between E-UTRA/5GC and E-UTRA/EPC

Figure 4.2.1-6 illustrates the maobility procedures supported between E-UTRA/EPC, E-UTRA/5GC and NR.
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Figure 4.2.1-6: Mobility procedures between E-UTRA/EPC, E-UTRA/5GC and NR

The inter-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 figures above, there is support for connection release with redirection
information from E-UTRA RRC_CONNECTED to GERAN, UTRAN, CDMA2000 (HRPD Idle/ IXRTT Dormant
mode) and NR. 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:
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- 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.

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. In case of NGEN-DC and NE-DC, NR PDCP is
always configured. For a split SRB, the UE receives RRC messages viaboth MCG and NR SCG i.e. handles out of
order and duplicate PDUs as specified in TS 38.323 [83]. For a split SRB, the network configures via which cell
group(s) the UE sends uplink RRC messages.

NOTE 2: In case of (NG)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].

An SRB can be configured with PDCP duplication, either by two logical channels within the same CG (CA duplication)
or by two logical channels each within a different CG (DC duplication).

4.3 Services

4.3.1 Services provided to upper layers
The RRC protocol offers the following services to 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.
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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 specified in 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 notification (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;

- 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 mohility 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: In NB-loT, 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;

- Incaseof CA, cell management including e.g. change of PCell, addition/ modification/ release of SCell(s)
and addition/modification/release of STAG(S);

- Incaseof DC, cell management including e.g. change of PSCell, addition/ modification/ release of SCG
cell(s) and addition/modification/release of SCG TAG(S).
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- Incase of (NG)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 parameters for UL rate control in the UE, i.e.
alocation of apriority and a prioritised bit rate (PBR) for each RB (not applicable for NB-10T);

- Recovery fromradio link failure;

- Incaseof 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-10T);

- 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,
- Measurement 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 access is specified entirely in the MAC including initia transmission power estimation.

4.5 Data available for transmission for NB-loT

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:

- For SDUsto be submitted to lower layers:
- the SDU itself, 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 procedura 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, clause 5.6 covers other aspects e.g. NAS
dedicated information transfer, UE capability transfer, clause 5.7 specifies the generic error handling, clause 5.8 covers
MBMS (i.e. MBMS service reception via MRB), clause 5.8a covers SC-PTM (i.e. MBMS service reception via SC-
MRB), clause 5.9 covers RN-specific procedures and clause 5.10 covers sidelink.
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For NB-10T, only a subset of the above procedural requirements 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). Clauses inter-RAT mobility
(5.4), measurements (5.5), MBMS (5.8), RN procedures (5.9) and Sidelink (5.10) are not applicablein NB-loT.
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 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
received RRC message 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 value set to release:
2> clear the corresponding configuration and stop using the associated resources;
NOTE 1a 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.

NOTE 3: Although not explicitly stated, the UE initially 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 maintaining the order among both the original and the additional entries;

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

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; 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 coversthe case of PDCP defined by E-UTRA specifications;
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NOTE 5: In this specification, UE configuration refers to the parameters configured by E-UTRA RRC unless stated
otherwise. Likewise, when a procedure is mentioned, this concerns the procedure defined by E-UTRA
RRC unless stated otherwise.

5.1.3 Requirements for UE in MR-DC

In this specification, the UE considersitself to be configured with;
- EN-DCif and only if it is configured with nr-SecondaryCell GroupConfig and it is connected to EPC,
- NGEN-DC if and only if it is configured with nr-SecondaryCell GroupConfig and it is connected to 5GC,

- NE-DCif and only if it is configured with mrdc-SecondaryCell Group set to eutra-SCG according to TS
38.331[82],

- MR-DCif and only if it is configured with (NG)EN-DC or NE-DC.

NOTE 1: The above deviates from the definition in TS 37.340 [81] (and some other specifications) i.e. according to
TS 37.340 [81] aUE that is not configured with an SCG isin MR-DC when one or more bearers are
terminated in the secondary node (i.e. using NR PDCP).

NOTE 2: MR-DC includes NR-DC, but that option is not relevant for this specification.

The UE configured with NE-DC only executes a sub-clause of clause 5 from this specification when the concerned
subclause:

- isreferrenced from a subclause, either in this specification or in TS 38.331 [82], that is executed by the UE; or
- coversactions upon (re-)configuration of field(s), I1E(s), UE variable(s) or timer(s) applicable for NE-DC;

When executing a subclause of clause 5 in this specification, the UE also follows the related general requirements as
defined in clause 5.1.2 and other subclauses of this specification e.g. message processing delay requirements.

5.2 System information

521 Introduction

5211 General

System information is divided into the Master InformationBlock (MIB) and a number of Systeml nformationBlocks
(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 UEs in 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-10oT (NB) version of the MIB and the SIBs. These are denoted Master InformationBlock-NB,

Master | nformationBlock-TDD-NB and Systeml nformationBlockTypeX-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.
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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
S| message size is 936 bits, see TS 36.213 [23]. For NB-loT, the maximum SIB and SI message sizeis
680 bits, see TS 36.213 [23].

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 aUE in 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 aguire the Master | nformationBlock of the PSCell but
useit 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 service in 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 MBM S operation for this cell.

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

In MBM S-dedicated cell, non-MBSFN subframes are used for providing Master | nformationBlock-MBMS (MIB-
MBMS) and SystemlnformationBlockTypel-MBMS. SIBs other than Systeml nformationBlockTypel-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 provides the
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 all other radio frames. For TDD/FDD system with a bandwidth larger than 1.4 MHz that supports BL
UEs or 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 indicate in
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-MBM S 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 Systeml nformationBlockTypel is scheduled in subframe #5 of radio frames for which the SFN
mod 8 = 0, and repetitions are scheduled in subframe #5 of al other radio frames for which SFN mod 2 = 0.

For BL UEsor 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 hamed as Systeml nfor mationBlockTypel-BR. The SystemlnformationBlockTypel-BR
uses a schedule with a periodicity of 80ms. TBS for SystemlnformationBlockTypel-BR and the repetitions made within
80ms are indicated via schedulinglnfoS B1-BR in MIB or optionally in the RRCConnectionReconfiguration message
including the MobilityControl I nfo.
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The Systeml nfor mationBlockTypel-MBMS uses fixed schedule with a periodicity of 160 ms. The first transmission of
Systeml nformationBlockTypel-MBMSis 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,

The SI messages are transmitted within periodically occurring time domain windows (referred to as Sl-windows) using
dynamic scheduling. Each Sl 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 istransmitted. The length of the SI-window is
common for all SI messages, and is configurable. Within the Sl-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 SystemlnformationBlockTypel-BR.

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

The MasterInformationBlock-NB (MI1B-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 MasterInformationBlock-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 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 and the repetitions made within the 2560 ms are indicated by schedulinglnfoSB1
field in the MIB-NB. If additional TransmissionSIB1 is set to TRUE in the MIB-NB, additional SIB1-NB transmission
occurs in 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
frame in 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 schedulinglnfoSB1 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 SI-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 Sl messages in parallel but may need
to accumulate a SI message across multiple SI windows, depending on coverage condition.
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Systeml nformationBlockTypel-NB configures the Sl-window length and the transmission periodicity for all S|
messages.

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 Systeml nformationBlockTypel-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 UEs configured to use aDRX 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 previoudy 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 notification 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

_ 1 [ W 1 I [1 ] 1
: BCCH modification period (n) : BCCH modification period (n+1)

A 4

Figure 5.2.1.3-1: Change of system Information

The Paging message is 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 a DRX
cycle longer than the modification period, and receivesin an eDRX acquisition period at least one Paging message
including the systemlnfoModification-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 MasterInformationBlock 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].
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NOTE 2: Upon system information change essential for BL UEs, UEsin CE, or NB-loT UEsin
RRC_CONNECTED, E-UTRAN may initiate connection release.

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
systeminfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid.
Master InformationBlock (using systeml nfoUnchanged-BR) and RSS (if transmitted) may indicate that a change has not
occurred in the SIB1-BR and S| messages of the current cell at least over the S| validity time, and the BL UEsor UEsin
CE may use systemlnfoUnchanged-BR or RSS, e.g. upon return from out of coverage, to verify if the previously 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-ValidityTimeto
consider stored system information to be invalid 3 hours after validity confirmation. NB-1oT 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 while in RRC_CONNECTED state in the serving cell.

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

Systeml nformationBlockTypel-BR (or Master InformationBlock-NB/ Master I nformationBlock-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 nfor mationBlockTypel0, 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 FeMBMS 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 nfor mationBlock-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 ho 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
verifies that stored system information remains valid by checking the systeml nfoValueTag 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
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schedulinglnfolList contained in Systeml nformationBlockTypel. If the UE receives Paging message including the etws-
Indication whileit is acquiring ETWS notification(s), the UE shall continue acquiring ETWS notification(s) based on
the previously acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.

NOTE: The UE isnot required to periodically check schedulinglnfoList contained in
SystemlnformationBlockTypel, but Paging message including the etws-Indication triggers the UE to re-
acquire schedulinglnfoList contained in Systeml nformationBlockTypel for scheduling changes for
SysteminformationBlockTypel0 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 Systeml nformationBlockTypelO 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 notification within a cell (i.e. the same segment size for
a given segment with the same messagel dentifier, serial Number and warningMessageSegmentNumber). An ETWS
secondary notification correspondsto asingle CB data | E as defined according to TS 23.041 [37].

5215 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: The UE isnot required to periodically check schedulinglnfoList contained in
Systeml nformationBlockTypel, but Paging message including the cmas-Indication triggers the UE to re-
acquire schedulinglnfoList contained in Systeml nformationBlockTypel for scheduling changes for
SystemlinformationBlockTypel2. The UE may or may not receive a Paging message including the cmas-
Indication and/or systeml nfoMaodification when SystemlnformationBlockTypel2 is no longer scheduled.

CMAS notification is contained in Systemlnfor mationBlockTypel2. A CMAS natification corresponds to asingle CB
data |E as defined according to TS 23.041 [37]. A CMAS notification may optionally have associated warning area
coordinates. Segmentation can be applied for the delivery of a CMAS notification and, if present, the associated
warning area coordinates. The segmentation is fixed for transmission of a given CMAS notification and, if present, any
associated warning area coordinates within acell (i.e. the same segment size for a given segment with the same
messagel dentifier, serial Number and war ningMessageSegmentNumber). E-UTRAN does not interleave transmissions
of CMAS natifications, i.e. al segments of a given CMAS notification transmission are transmitted prior to those of
another CMAS notification.

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
SystemlInfor 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.
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If SystemlnformationBlockTypel4-NB is scheduled, aNB-l1oT UE is required to acquire Master | nfor mationBlock-NB/
Master | nfor mationBlock-TDD-NB before initiating RRC connection establishment / resume for all access causes except
mobile terminating calls to check ab-Enabled indication. 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 acquired the
Systeml nformationBlockTypel4-NB.

5.2.2 System information acquisition
5.2.2.1 General

UE E-UTRAN

Master InformationBlock

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.

5222 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 notification, 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. systemlnformationBlockTypelDedicated 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 least) the following system information, also referred to as
the 'required' system information:

2> if inRRC_IDLE:
3> if the UE isaNB-loT UE:
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4> the Master | nformationBlock-NB/ Master | nformationBlock-TDD-NB and
Systeml nfor mationBlockTypel-NB as well as Systeml nfor mationBlockType2-NB through
Systeml nformationBlockType5-NB, Systeml nformationBlockType22-NB;

3> dse

4> the Master InformationBlock and SystemlnformationBlockTypel (or SystemlnformationBlockTypel-BR
depending on whether the UE isaBL UE or the UE in CE) as well as SystemlnformationBlockType2
through Systeml nfor mationBlockType8 and Systeml nformationBlockType24 (depending on support of
the concerned RATS), Systeml nformationBlockTypel7 (depending on support of RAN-assisted
WLAN interworking when the UE is connected to EPC), Systeml nfor mationBlockType25 (depending
on support of E-UTRA/5GC);

2> if inRRC_INACTIVE:

3> the Master | nformationBlock and Systeml nformationBlockTypel as well as Systemlnfor mationBlockType2
through Systeml nformationBlockType8 (depending on support of the concerned RATS),
Systeml nformationBlockType25;

2> if in RRC_CONNECTED; and
2> the UE isnot aBL UE; and
2> the UE is not in CE; and

2> the UE isnot aNB-loT UE:

3> the Master I nformationBlock, Systeml nformationBlockTypel and Systeml nfor mationBlockType2 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 isrunning; and
2> the UE isaBL UE or the UE isin CE or the UE isaNB-loT UE;

3> the Master I nformationBlock (or Master I nformationBlock-NB/ Master I nformationBlock-TDD-NB in NB-
l0T), 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 systeminfoValueTag included in the Systeml nformationBlockTypel
(MasterInformationBlock-NB/ Master I nformationBlock-TDD-NB in NB-10T) is different from the one of the
stored system information and in case of NB-1oT UEs, BL UEs and UEsin CE, systeminfovValueTagsl 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> dtart acquiring the required system information, as defined in 5.2.2.3, from the next eDRX acquisition
period boundary;

2> else
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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 previousy 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:

2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system information
required in RRC_IDLE, asdefined in 5.2.2.3;

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, as defined in 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, as definedin 5.2.2.3;

2> upon acquiring the concerned system information:

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

1> following arequest from CDMA2000 upper layers:
2> acquire SystemlnformationBlockType8, 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 Infor mationBlock (Master I nfor mationBlock-NB/ Master | nformationBlock-TDD-NB in NB-10T) and
Systemlinfor mationBlockTypel (Systeml nformationBlockTypel-NB in NB-10T) messages as well as
Systemlinfor mationBlockType2 (Systeml nformationBlockType2-NB in NB-10T), and for NB-10T,
SystemlInfor mationBlockType22-NB;

1> not initiate the RRC connection establishment/resume procedure subject to EAB until the UE has avalid version
of SystemlnformationBlockTypel4, 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
SysteminformationBlockTypell;

2> when the UE acquires Systeml nformationBlockTypel 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> gtart acquiring Systeml nformationBlockTypelO 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 Systeml nformationBlockTypel has not changed.

1> if the UE isCMAS capable:
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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, stored values of messagel dentifier and serial Number for Systeml nformationBlockTypel2
associated with the discarded warningMessageSegment;

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:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel2 is present:
4> acquire Systeml nformationBlockTypel2;

NOTE 3: UEs shall start acquiring Systeml nformationBlockTypel?2 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 MBMS reception as specified in 5.8:

3> if schedulingInfoList 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 SysteminformationBlockTypel3 is present in Systeml nformationBlockTypel-MBMS and the UE
does not have stored avalid version of this system information block:

4> acquire Systeml nfor mationBlockTypel3 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 nformationBlockType20-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> ese
4> discard Systeml nformationBlockTypel4, if previoudy received,

NOTE 4: EAB capable UEs start acquiring Systeml nformationBlockTypel4 as described above even when
systeminfoValueTag in Systeml nfor mationBlockTypel 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:
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1>

1>

1>

1>

1>

1>

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 nfor mationBlockTypel8 is present and the UE does not have
stored avalid version of this system information block:

3> acquire Systeml nformationBlockTypels;

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:

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;

if the UE is capable of sidelink discovery and, for each of the one or more frequenciesincluded in
discinterFregLigt, 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!;

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 SystemlnformationBlockTypel!;

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;

if the UE is capable of V2X sidelink communication and is configured by upper layers to 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 nfor mationBlockType26 is present and
the UE does not have stored valid version of this system information block;

3> acquire Systeml nformationBlockType26 from serving cell/PCell;

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 nfor mationBlockType26 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]:
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3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType21 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 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 nformationBlockType21 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 schedulingInfoList indicates that Systeml nformationBlockType23-NB is present and the UE does not have
stored avalid version of this system information block:

3> acquire SystemlnformationBlockType23-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/
posSchedulinglnfoList 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 Master I nformationBlock (Master InformationBlock-NB/
Master InformationBlock-TDD-NB in NB-IoT); or

2> if the UE is neither aBL UE nor in CE nor in NB-l1oT and the UE is unable to acquire the
SysteminformationBlockTypel; 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 as barred 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;
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2> ese

3> if the UE is unable to acquire the SysteminformationBlockType2 (or SystemlnformationBlockType2-NB
in NB-10T) and for NB-IoT, SysteminformationBlockType22-NB if scheduled; or

3> if SystemlnformationBlockType25 is broadcast and if the UE is connected to 5GC and is unable to acquire
the Systeml nfor mationBlockType25:

4> treat the cell as barred in accordance with TS 36.304 [4];

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 is running:
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 Master InformationBlock-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 nformationBlockTypel-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 AccessRelatedInfoList-5GC contains an entry with the plmn-Identity or plmn-Index of the selected
PLMN:

3> inthe remainder of the procedures use plmn-IdentityList, 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 as barred 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;
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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 multiBandinfoList, and if one or more of the frequency bands indicated in the
multiBandl nfoList are part of the frequency bands supported by the UE and they are not downlink only
bands:

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

3> if in RRC_INACTIVE and the forwarded information 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-EmergencySupport5GC to upper layers, if present;
4> forward the eCallOverIMS-Support5GC to upper layers, if present;

3> if, for the frequency band selected by the UE (from fregBandIndicator or multiBandinfoList), the
fregBandl nfo or the multiBandInfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at
|east one additional SpectrumEmission in the NS-PmaxList within the freqgBandinfo or multiBandlnfoList-
v10j0:

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

Upon receiving the Systeml nfor mationBlockTypel-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,
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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;
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
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 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 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 intraFregReselection 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 inRRC_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 radi oResourceConfigCommon;

1> elseif upper layersindicate that a (UE specific) paging cycle is 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,
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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:

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> dse

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;

NOTE: upperlLayerindication isan indication to upper layers that the UE has entered a coverage area that offers 5G
capabilities.

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 SystemlnformationBlockType22-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-TimersAndConstants except for the value of timer
T300;

5.2.2.10 Actions upon reception of SysteminformationBlockType3

Upon receiving Systeml nformationBlockType3, the UE shall:
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1> if in RRC_IDLE, the redistributionServinglinfo 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 in RRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

2> if, for the frequency band selected by the UE (from the procedure in clause 5.2.2.7) to represent the serving
cell's carrier frequency, the freqBandinfo or the multiBandinfoList-v10j0 is present in
Systeml nformationBlockType3 and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the freqBandinfo or multiBandl nfoList-v10j0:

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 additionalPmax;
3> else
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 procedurein clause 5.2.2.7) to represent the serving
cell's carrier frequency, the fregBandinfo or the multiBandinfoList is present in
Systeml nfor mationBlockType3-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 the first listed additional SpectrumEmission which it supports among the values included in NS
PmaxList within fregBandinfo or multiBandlnfoList;

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 nformationBlockType5, the UE shall:
1> if in RRC_IDLE, the redistributionlnter 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;
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1> if in RRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

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 SpectrumEmission in the NS-PmaxL.ist within
fregBandl nfo 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;

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> dse
4> apply the p-Max;

1> if in RRC_IDLE or RRC_INACTIVE 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 T33L1isrunning and VarMeasl dleConfig does not contain measldleCarrierListEUTRA received from the
RRCConnectionRel ease message:

3> store or replace the measldleCarrierLissEUTRA of measl dleConfigS B within VarMeasl dleConfig;
2> perform idle mode measurements 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-10T
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 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;

5.2.2.13 Actions upon reception of SysteminformationBlockType6

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.
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5.2.2.14 Actions upon reception of SystemInformationBlockType7
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.
5.2.2.15 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 A2000:
2> apply the CDMA2000 parameters below corresponding to the RPLMN;
1> if the systemTimel nfo is included:
2> forward the systemTimel nfo to CDMA2000 upper layers;
1> if theUEisin RRC_IDLE and if searchWindowS ze isincluded:
2> forward the searchWindowSize to CDM A2000 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 cellResel ectionParameter sHRPD isincluded:
3> forward the neighCellList to the CDMA2000 upper layers,
1> if the parametersIXRTT isincluded:
2> if the csfb-RegistrationParam1XRTT is included:

3> forward the csfb-RegistrationParam1XRTT to the CDMA2000 upper layers which will use this
information to determine if a CS registration/re-registration towards COMA2000 1XRTT inthe EUTRA
cell isrequired;

2> ese
3> indicate to CDMA2000 upper layers that CSFB Registration to CDMA2000 1XRTT is not allowed,;
2> if the longCodeStatel XRTT isincluded:
3> forward the longCodeStatelXRTT to CDMA2000 upper layers,
2> if the cellReselectionParametersSLXRTT isincluded:
3> forward the neighCellList to the CDMA2000 upper layers,
2> if the csfb-SupportForDualRXUEs 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 CDMA2000 upper layers,
2> if ac-BarringConfiglXRTT is included:
3> forward ac-BarringConfigIXRTT to the CDMA2000 upper layers;
2> if the csfb-Dual RxTxSupport is included:
3> forward csfb-Dual R<TxSupport to the CDM A 2000 upper layers;

2> else
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3> forward csfb-Dual RXTxSupport, 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 nfor mationBlockTypelO, the UE shall:

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

5.2.2.18 Actions upon reception of SysteminformationBlockTypell

Upon receiving Systeml nformationBlockTypell, 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 messagel dentifier and serial Number for Systeml nformationBlockTypell as the
current values of messagel dentifier and serial Number for SysteminformationBlockTypell;

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 serial Number 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> assemble 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.
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5.2.2.19 Actions upon reception of SysteminformationBlockTypel2

Upon receiving Systeml nformationBlockTypel2, the UE shall:

1> if the Systeml nformationBlockTypel2 contains a compl ete warning message and the compl ete geographical area
coordinates (if any):

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

2> continue reception of Systeml nformationBlockTypel2;
1> else

2> if the received values of messagel dentifier and serialNumber 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:

3> store the received warningMessageSegment;

3> store the received warningAreaCoor dinatesSegment (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> assemble 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 serial Number and delete al stored information held for it;

3> continue reception of Systeml nformationBlockTypel2;

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

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

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

3> store the received warningMessageSegment;
3> store the received warningAreaCoordinatesSegment (if any);

3> continue reception of Systeml nformationBlockTypel2;
The UE should discard war ningMessageSegment 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.
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5.2.2.21 Actions upon reception of SysteminformationBlockTypel4

No UE requirements related to the contents of this SystemlnformationBlock (Systeml nfor mationBlockTypel4 or
Systeml nformationBlockTypel4-NB) apply other than those specified elsewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.22 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 nfor mationBlockTypel6 with timeReferencel nfo, the UE may perform the related actions as
specified in clause 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:
2> if the UE is not configured with rclwi-Configuration with command set to steer TOWLAN:
3> apply the wlan-Id-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;
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2> if the Systeml nformationBlockTypel9 message includes the discTxPower|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 sl-V2X-ConfigCommon:
2> if configured to receive V2X sidelink communication:

3> use the resource pool indicated by v2x-CommRxPool in dl-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 Normal Common, p2x-CommTxPool Nor mal 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 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.

5.2.2.30 Actions upon reception of SysteminformationBlockType23-NB

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.

5.2.2.31 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 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.

5.2.2.33 Actions upon reception of SysteminformationBlockType26

Upon receiving Systeml nformationBlockType26, the UE shall:
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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 SI message, the 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 and posSchedulinglnfoList in
SystemlInformationBlockTypel,;

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

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), where T is the si-Periodicity of the concerned SI 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 schedulinglnfoList in Systeml nformationBlockTypel,;

3> for the concerned Sl 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 SlI-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 Sl-window of 1 msonly if al 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;
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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;

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 Sl 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 nformationBlockTypel-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 Sl message, determine the number n which corresponds to the order of entry in the list
of SI messages configured by posSchedulinglnfoList in Systeml nformationBlockTypel-BR;

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

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;

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> ese

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 I nfor mationBlock-NB/ Master I nfor mationBlock-TDD-NB and
Systeminfor mationBlockTypel-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 SlI-window and continue until the end of the SI-window whose absolute length intime is
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;
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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 SI 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 thelist of
S| messages configured by schedulinglnfoList in Systeml nfor mationBlockTypel-MBMS,

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

2> the SI-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 SI 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 time is given by si-WindowLength, or until the
Sl message was received, excluding the following subframes:

2> any MBSFN subframes;

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;

5.3 Connection control

531 Introduction

53.1.1 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 theinitial 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 casethe 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 theinitial 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-UTRAN may do this prior to receiving the confirmation of theinitial 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 theinitia 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 DRBSs, 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
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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 isonly possible
using the handover or re-establishment procedure with the full configuration option. This also appliesfor 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
configuresthe 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 procedure is used
in a number 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 MR-DC, the cells of one CG use another RAT, namely NR. The configuration of an NR CG is specified in
TS 38.331 [82]. When configured with MR-DC, user data carried by a DRB may either be transferred via MCG, viaNR
SCG or viaboth MCG and NR SCG. Also RRC signalling carried by a SRB may either be transferred viaMCG or via
both 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.

Change to NR PDCP or vice versa, that in case of EN-DC may be done 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
SRB1, 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 (NG)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 change i.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, SSKgNB refresh). Further details are specifiedinNRRRC TS
38.331[82].

NOTE 2: Incase of MR-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 MR-DC as well as change between DC and E-UTRA
configured with SN terminated DRB without SCG are not supported (i.e. neither the direct reconfiguration nor specific
measurement events). Likewise, the direct transition between (NG)EN-DC and NR DC or NE-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
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specification, TS 36.300 [9], TS 36.304 [4] or TS 24.301 [35], may the UE abort the RRC connection, i.e. moveto
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.

A UE in RRC_CONNECTED enters RRC_INACTIVE when the network indicates RRC connection suspension in
RRCConnectionRelease message. When entering RRC_INACTIVE, the UE stores the UE Inactive 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 Inactive 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 al gorithm 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 algorithm is common for signalling radio bearers SRB1, SRB2 and SRB4. When configured
with MCG only, the ciphering algorithm is common for all 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 algorithm (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.
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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, whichis handled
by upper layers.

Upon connection establishment new AS keys are derived. No AS-parameters are exchanged to serve asinputs 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.

Theintegrity 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 Kawur 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 is used 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 E-UTRA/EPC, and TS 38.323 [83] for E-UTRA/5GC). In addition, an overflow counter mechanismis
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.

With E-UTRA/5GC for a UE not capable of NGEN-DC, the same ciphering algorithm signalled at SMC or handover is
used for all radio bearers. Likewise, the same integrity algorithm signalled at SMC or handover is used for al SRBs.

In case of DC, aseparate 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
mobilityControlInfoSCG. When performing handover, while at least one SCG-DRB remains configured, both Keng 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 (NG)EN-DC or of SN terminated RB without SCG, the network indicates whether the UE shall use either
Kene or S-Kgng for aparticular DRB. In case of NE-DC, the network indicates whether the UE shall use either Kgng or
S-Keng for aparticular DRB. S-Kgne/S-Kens iS derived from Kens/Kgng as defined in TS 33.501 [86], uses a different
counter (sk-Counter) and is used only for DRBs using NR PDCP. Whenever there is a need to refresh S-Kgne/S-Kens,
e.g. upon change of MN or SN, the NR SCG reconfiguration with sync and key change is used for S-Kgng refresh (see
5.3.1.1) and the RRCConnectionReconfiguration message including mobilityControl InfoSCG is used for S-Keyg refresh
(see 5.3.10.10). E-UTRAN provides a UE configured with (NG)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 as signalled by nr-
RadioBearerConfigl and nr-RadioBearer Config2 as defined in TS 38.331 [82] is used for al radio bearers using the
same key (i.e. Keng Or S-Kgng). Likewise, the same integrity algorithm as signalled by nr-RadioBearerConfigl and nr-
RadioBearerConfig2 as defined in TS 38.331 [82] isused for all 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 (NG)EN-DC
and NE-DC in this version of the specification. Hence, for such agorithms, the security capabilities supported by a UE
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are consistent across these RATs. For MR-DC, integrity protection is not enabled for DRBs terminated on eNB or when
the master node is an ng-eNB.

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 master key.

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 RRCConnectionReconfiguration message with
or without the mobilityControlInfo. In case Random Access to the PSCell or initiadl 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 rel ease and addition of the PSCell.

In (NG)EN-DC, an NR SCG can be established or reconfigured by using an RRCConnectionReconfiguration message
containing nr-secondaryCell GroupConfig and nr-RadioBearer Config. The contents of nr-secondaryCellGroupConfig
and nr-RadioBearerConfig, of other (NG)EN-DC fields as well as the associated procedures are specified in TS 38.331
[82]. In (NG)EN-DC, the PSCell can only be changed using the Reconfiguration with sync procedure, with or without
MR-DC release and addition.

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 a so 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 and NGEN-DC). In case the UE was configured with (EN-) DC or NGEN-DC, the
target eNB indicates in 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 alter 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 access in the target PCell, E-UTRA shall ensureit is available from the first RACH occasion the UE may use.
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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 (NG)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 (NG)EN-DC, the target SQNB may be unable to comprehend
the NR SCG configuration provided by the source SgNB. 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-ToReleaseL.ist
for the SN terminated RBs.

After the successful completion of handover, PDCP SDUs may be re-transmitted in the target cell(s). This only 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 DRBs irrespective of the RLC mode. The further details are specified in TS 36.323 [8].

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 PCéll or in
another cell using the RRC re-establishment procedure. This connection resumption succeeds only if the accessed cell is
prepared, i.e. concerns acell 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 STAGsS, 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
CSG whitdlist. 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 informationis
used to verify whether or not the UE is authorised to access the target PCell and may also 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).

53.14 Connection control in NB-1oT

In NB-10T, during the RRC connection establishment procedure, SRB1bisis 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 subseguent messages are sent over
SRB1bis. Once security is activated, new RRC messages shall be transmitted using SRB1. A NB-10T 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.
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Table 5.3.1.4-1: Connection control procedures applicable to a NB-loT UE

Sub-clause Procedures
5.3.2 Paging
533 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
Paging

EUTRAN

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;

- totransmit RAN initiated paging information to a UE 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-10T 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-10T 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-10T 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.
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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 natification 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 in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches 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 rel ease cause 'other’;

1> if the UE is not configured with aDRX cycle longer than the modification period and the
systemlnfoModification is included; or

1> if the UE is configured with a DRX cycle longer than the modification period and the systeml nfoModification-
eDRX isincluded:

2> re-acquire the required system information using the system information acquisition procedure as specified in
522

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 schedulinglnfoList indicates that SystemlnformationBlockTypelO is present:
3> acquire Systeml nformationBlockTypelO;
NOTE: If the UEisin CE, itisup to UE implementation when to start acquiring Systeml nformationBlockTypel0.

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

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;
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2> if the schedulingl nfoList indicates that Systeml nformationBlockTypel?2 is present:
3> acquire Systemlnfor mationBlockTypel2;
1> if in RRC_IDLE, the eab-ParamMaodification isincluded and the UE is EAB capable:
2> consider previously stored SystemlnformationBlockTypel4 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, the redistributionlndication 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

UE EUTRAN

RRCConnectionRequest

RRCConnectionReject

Figure 5.3.3.1-2: RRC connection establishment, network reject
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EUTRAN

RRCConnectionResume

A 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

RRCConnectionResumeReguest

EUTRAN

RRCConnectionSetup

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

UE

RRCConnectionResumeRequest

EUTRAN

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)
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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

RRCEarlyDataReguest

RRCEarlyDataCompl ete

Figure 5.3.3.1-7: CP-EDT, successful

UE EUTRAN

RRCEarlyDataRequest

RRCConnectionSetup

RRCConnectionSetupCompl ete

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

UE EUTRAN

RRCEarlyDataRequest

RRCConnectionReject

Figure 5.3.3.1-9: CP-EDT, network reject
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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-1oT, 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 is acting 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 d-V2X-ConfigCommon; and
gl-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
Systeml nformationBlockType21 nor that of Systeml nformationBlockType26 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 SystemlnformationBlockType21 is broadcast by the cell on which the
UE camps; and if the valid version of Systeml nformationBlockType21 includes sl-V2X-ConfigCommon; and
d-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-InterFreglnfoList 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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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 layers to 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
discTxResourcesInter Freg within discResourcesPSincluded and set to requestDedicated;

1> if configured by upper layers to 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 Systeml nformationBlockTypel9 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
Systeminfor 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 (SystemlnformationBlockType2-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;

1> the establishment or resumption request is for mobile originating calls and the establishment cause is mo-Data or
mo-ExceptionData or delayTolerantAccess;

1> the establishment or resumption request is suitable for EDT as specified in TS 36.300 [9], clause 7.3b.1;
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 reguest or resume an RRC connection. The interaction with NAS isup to UE
implementation.
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NOTE 2: Itisup 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 regquest 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-1oT, 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-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 parameters in this entry) irrespective of the common access barring parametersincluded 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> if SystemlnformationBlockType2 contains acdc-BarringPer PLMN-List and the acdc-BarringPer PLMN-List
contains an ACDC-BarringPerPLMN 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-ldentitylndex 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> ese

2> in the remainder of this procedure use the acdc-BarringFor Common (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 layersindicate that the RRC connection is subject to ACDC (see TS 24.301 [35]),
Systeminfor mationBlockType2 contains BarringPer ACDC-CategoryList, and acdc-HPLMNonly indicates that
ACDC isapplicable for the UE:

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;
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2> perform access barring check as specified in 5.3.3.13, using T308 as " Tharring" and acdc-BarringConfig in
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 cals:
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 avalue in the range 11..15,
which isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

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.

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 accessto the cell as barred;
4> else
5> consider access to 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 is barred:
3> if SystemlnformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS fallback:

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:
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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 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 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-BarringForCS-B
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 MM TEL voice and
Systeml nformationBlockType2 includes ac-BarringSkipForMMTELVoice; or

2> if the UE is establishing the RRC connection for mobile originating MMTEL video and
SystemlInfor mati onBlockType2 includes ac-BarringSkipForMMTELVideo; or

2> if the UE is establishing the RRC connection for mobile originating SMSol P or SM S and
Systemlinfor mationBlockType2 includes ac-BarringSkipFor SMS:

3> consider access to the cell as not barred;
2> else

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

4> perform access barring check as specified in 5.3.3.11, using T305 as " Tharring" and ac-
BarringForMO-Sgnalling 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 clause
5.3.3.3):
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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 calsis
applicable, upon which the procedure ends;

5> else (Systeml nformationBlockType2 does not include ac-BarringFor CSFB 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 resumption of the RRC connection is triggered by upper layers:
2> if the upper layers provide an Access Category and one or more Access |dentities:

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

4> if the access attempt is barred, the procedure ends;
2> set the resumeCause in accordance with the information received from upper layers;
1> elseif the resumption of the RRC connection is triggered due to an RNAU:

2> if an emergency service is ongoing:

3> select '2' asthe Access Category;

3> set the resumeCause to emergency;
2> ese

3> select '8 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 to be applied as specified in TS 24.501 [95];

3> if the access attempt is barred:
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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 was configured with (NG)EN-DC:

3> perform MR-DC release, as specified in TS 38.331 [82], clause 5.3.5.10;

3> release p-MaxEUTRA, if configured;

3> release p-MaxUE-FRL, if configured;

3> release tdm-PatternConfig, if configured;

release the MCG SCell(s), if configured, in accordance with 5.3.10.3a;

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 measSubframePatternPCéll, if configured;

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

release naics-1nfo 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,;

NOTE 1a The parameters and configurations are rel eased from the UE Inactive AS context if the UE is resuming an

RRC connection from RRC_INACTIVE.

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;

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 5.3.3.3g;

1> elseif the UE isresuming an RRC connection from RRC_INACTIVE:
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2> set the variable pendingRnaUpdate to 'FALSE',
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;
1> else
2> if stored, discard the UE AS context, UE Inactive AS context and resumel dentity;
2> release rre-InactiveConfig, if configured;
2> if the UE isinitiating CP-EDT in accordance with conditionsin 5.3.3.1b:
3> initiate transmission of the RRCEarlyDataRequest message in accordance with 5.3.3.3b;
2> ese
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-10T, 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 date; 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 conditionsin 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:
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
maintains 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.
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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 as follows:
3> if upper layers providean S TMSI:
4> set the ue-ldentity to the value received from upper layers,
3> dse
4> draw arandom valuein 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 voi ceServiceCausel 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-VoiceCall;
2> ese
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 as follows:
3> if upper layers provide a5G-S-TMSI:
4> set the ue-ldentity 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 UE isaNB-loT UE:
2> if the UE supports multi-tone transmission, include multi ToneSupport;
2> if the UE supports multi-carrier operation, include multiCarrier Support;

2> if the UE supports DL channel quality reporting and cqi-Reporting is present in
Systeml nfor mationBlockType2-NB:
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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 is resuming the RRC connection from a suspended RRC connection, the UE shall set the contents of
RRCConnectionResumeRequest message as follows:

1> if the UEisaNB-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> else

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 MMTEL 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-| to the 16 least significant bits of the MAC-I calculated:

2> over the ASN.1 encoded as per clause 8 (i.e., amultiple of 8 bits) 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 all input bits for COUNT, BEARER and DIRECTION set to binary ones,
1> if theUEisaNB-loT UE:

2> if the UE supports DL channel quality reporting and cgi-Reporting is present in
SystemlInfor 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 0: 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.
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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 release 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 layers that 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 all DRBs;

2> derive the Kens key based on the K aswe 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 clause 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 clause to al subsegquent 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 clause 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 a gorithms that are equivalent to the
previously configured NR security algorithms.

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

2> restore the RRC configuration, RoHC state, the stored QoS flow to DRB mapping rules and the Keng and
Krreint keys from the UE Inactive AS context except physical layer, MAC configuration and NR 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 clause 8 (i.e., amultiple of 8 bits) VarShortINACTIVE-MAC-I nput;

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

2> derive the Krrcenc key, the Krrcine and the Kupenc key, as specified in TS 33.401 [32];
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], clause 9.2.1 for SRB1,;

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

2> configure lower layers to resume ciphering for al radio bearers except SRBO and to apply the configured
ciphering algorithm, the Krrcenc key and the Kupenc key derived in this clause, i.e. the ciphering configuration
shall be applied to all 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 isused 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 isresuming the RRC connection from RRC_INACTIVE and if lower layers indicate 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:

2> if the UE supports DL channel quality reporting and cqi-Reporting is present in
Systemlinfor 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 |eft to UE implementation.
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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> nitiate 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 5.3.3.9g;
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;

NOTE: Itisupto 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 the stored UE Inactive AS context;
2> release rre-InactiveConfig, if configured;

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

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

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

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;
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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 idleModeMobilityControl Info or
inherited from another RAT;

1> if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated;
1> stop timer T300;
1> if T302 isrunning:
2> stop timer T302;
2> if the UE is connected to 5GC:
3> perform the actions as specified in 5.3.16.4;
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> if T309 isrunning:
2> stop timer T309 for all access categories,
2> perform the actions as specified in 5.3.16.4.
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 a5G-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 a 5G-S-TMSI:

ETSI



3GPP TS 36.331 version 15.8.0 Release 15 93 ETSI TS 136 331 V15.8.0 (2020-01)

2>

2>

2>

2>

2>

2>

2>

2>

2>

2>

2>

3> set the ng-5G-S TMS -Bits to ng-5G-S TMS -Part2 to the leftmost 8 bits of 5G-S-TM S| received from
upper layers,

set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for
E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-IdentityList in
Systeminfor mationBlockTypel (or Systeml nfor mationBlockTypel-NB in NB-10T);

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:

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,

if upper layers provided the 'Registered MME":

3> include and set the gummei-Type to the value provided by the upper layers;

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 AMF Identifier of the 'Registered AMF' received from upper layers,
if upper layers provided the 'Registered AMF":

3> include and set the guami-Type to the value provided by the upper layers;

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;
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;
if connecting as an RN:

3> include the rn-SubframeConfigReq;

if the RRCConnectionSetup isreceived in response to RRCEarlyDataRequest:

3> set the dedicatedIinfoNAS to a zero-length octet string;

else:

3> set the dedicatedInfoNASto include the information received from upper layers;

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:
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5> include logMeasAvailableMBSFN,;

4> elseif the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-IdentityList 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 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 Var ConnEstFailReport and if
the RPLMN is equal to plmn-Identity stored in VarConnEstFail Report:

5> include connEstFaillnfoAvailable;

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> stop T331, if running;
4> if the UE has flight path information available:
5> include flightPathlnfoAvailable;
3> for NB-loT:

4> if the UE supports serving cell idle mode measurements reporting and servingCellMeasinfo is present
in Systeml nformati onBlockType2-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-ID if aDCN-ID value (see TS 23.401 [41]) is received from upper layers;
2> except for NB-loT:

3> if the UE supports storage of mobility history information and the UE has mobility history information
available in Var MobilityHistoryReport:

4> include the mobilityHistoryAvail;

3> if the SIB2 contains idleModeMeasurements, and the UE has IDLE mode measurement information
available in VarMeasl dleReport:

4> include the idleMeasAvailable;
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:
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1> stop timer T300;

1> if T309isrunning:
2> stop timer T309 for all access categories,
2> perform the actions as specified in 5.3.16.4.

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,

3> if drb-ContinueROHC is included:
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> dse
4> indicate to lower layersthat 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> elseif 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> restore the physical layer configuration, the MAC configuration, the RLC configuration and the PDCP
configuration from the stored UE Inactive AS context;

3> discard the stored UE Inactive AS context;
3> release the rre-InactiveConfig, except ran-NotificationAreal nfo;
1> else
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 1: 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:
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1>

1>

1>

1>

1>

1>
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1>
1>
1>
1>
1>
1>
1>
1>
1>

1>

2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;
except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:
2> resume SRB2 and al DRBs, if any, including RBs configured with NR PDCP,

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

if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated;
if the RRCConnectionResume message i ncludes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
if T302 is running:
2> stop timer T302;
2> if the UE is connected to 5GC:
3> perform the actions as specified in 5.3.16.4;
stop timer T303, if running;
stop timer T305, if running;
stop timer T306, if running;
stop timer T308, if running;
perform the actions as specified in 5.3.3.7;
stop timer T320, if running;
stop timer T350, if running;
perform the actions as specified in 5.6.12.4;
stop timer T360, if running;
stop timer T322, if running;

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;
else:
2> if resuming an RRC connection from a suspended RRC connection:

3> update the Keng key based on the K asve 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 Krreint key associated with the previously 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;
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3> derive the Krreenc key and the Kupenc 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;

1> set the content of RRCConnectionResumeCompl ete message as follows:

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for
E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-ldentityList in
Systeml nformationBlockTypel;

2> set the dedicatedInfoNAS to include the information received from upper layers,
2> except for NB-10T:
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-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:

5> include logM easAvailableBT;

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

5> include logM easAvailableWLAN;

4> if the UE has connection establishment failure information available in Var ConnEstFailReport and if
the RPLMN is egual to plmn-ldentity stored in VarConnEstFail 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;

4> stop T331, if running;

4> if the UE has flight path information available:
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5> include flightPathlnfoAvailable;

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

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;
2> for NB-loT:

3> if the UE supports serving cell idle mode measurements reporting and servingCellMeaslnfo is present in
SystemlInfor mati onBlockType2-NB:

4> 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].

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 idleModeMobilityControl Info 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;
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1> if the RRCEarlyDataComplete message includes idleModeMobilityControl | nfo:
2> store the cell reselection priority information provided by the idleModeMobilityControlInfo;
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> 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;
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 rel ease 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 cell selection or reselection occurs while T309 or T302 is running and if the UE is connected to 5GC:
2> stop timer T309 for all access categories, if running;
2> if in RRC_INACTIVE and T302 is running:

3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'RRC
Resume failure;

2> else
3> stop timer T302, if running;
3> perform the actions as specified in 5.3.16.4;
1> if in RRC_INACTIVE:
2> if cell reselection occurs while T300 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 is running 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> if timer T300 is running:

3> stop timer T300;
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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 5.3.3.9a;
4> else
5> re-establish RLC for all RBsthat are established;
5> suspend SRB1;
3> dse
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;
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 5.3.3.9g;
3> dse
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 theUEisaNB-loT UE:
3> if connEstFail Offset isincluded in Systeml nformationBlockType2-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 O: For NB-I0oT, 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
Systeminfor mationBlockType2:
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3> for aperiod as indicated by connEstFail OffsetValidity:

4> use connEstFail Offset for the parameter Qoffsetemp 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, it isup 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 VarConnEstFailReport, 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;

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 resol ution was not successful as specified in 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.
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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 aleviation for mobile terminating access;
2> if timer T303 is not running:
3> inform upper layers about barring aleviation 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:
3> inform upper layers about barring alleviation for ACDC;
1> if timer T303 expiresor is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating calls;
1> if timer T305 expires or is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating signalling;
1> if timer T306 expires or 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 isincluded and the UE supports RRC Connection Reject with deprioritisation:
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2> dtart or restart timer T325 with the timer value set to the deprioritisationTimer signalled,;
2> store 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 al 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-l1oT for mobile originating CS fallback is applicable, upon which the procedure ends;

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 5.3.3.9g;
3> ese
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-10T for mobile originating CS fallback is applicable, upon which the procedure ends;

1> elseif the RRCConnectionReject is received in response to an RRCConnectionResumeRequest sent whilein
RRC_INACTIVE:

2> release the default MAC configuration;
2> if RRCConnectionReject is received 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
-

2> if RRCConnectionReject is received 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, Krrcene Key, Krrcint, Kurint key and Kypenc 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;
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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 RBs that are established;

5.3.3.9a Abortion of UP-EDT

The UE shall:
1> delete the Keng, Krreint, Krreene 8d Kupenc keys derived in accordance with 5.3.3.3g;
1> re-establish RLC entities for all SRBs and DRBS,
1> suspend all SRB(s) and DRB(s) except SRBO;

1> configure lower layersto suspend integrity protection and ciphering.

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-BarringPer PLMN 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 parameters in this entry) irrespective of the common access barring parametersincluded in
SystemlInfor mationBlockType2;

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> set thelocal variables BarringFactorForMMTEL-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 usein 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 BarringFactorForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
3> else

4> set BarringFactor ForMMTEL-Voice and BarringTimeForMMTEL-Voice to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Voice, respectively;
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2> else set BarringFactor ForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
1> set thelocal 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> st BarringFactor ForMMTEL-Video to one and BarringTimeFor MMTEL-Video to zero;
3> else

4> st BarringFactor ForMMTEL-Video and BarringTimeForMMTEL-Video to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringFor MMTEL-Video, respectively;

2> else set BarringFactor ForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;
1> forward the variables BarringFactor ForMMTEL-Voice, BarringTimeForMMTEL-Voice,
BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video to the upper layers;
5.3.3.11 Access barring check
1> if timer T302 or "Tharring" is running:
2> consider accessto the cell as barred;
1> elseif SysteminformationBlockType2 includes " AC barring parameter":

2> if the UE has one or more Access Classes, as stored on the USIM, with avaluein the range 11..15, which is
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 usein 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 access to the cell as not barred;
2> else
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> else
2> consider access to 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":

"Thbarring" = (0.7+ 0.6 - rand) ~ ac-BarringTime;
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5.3.3.12 EAB check
The UE shall:
1> if SysteminformationBlockTypel4 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 avaluein the range 11..15, which is valid 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 isless 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:
5> if the measured RSRP is |ess than the second entry in rsrp-ThresholdsPrachl nfoList:
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 isless than the third entry in rsrp-ThresholdsPrachinfoList:
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-Per RSRP and eab-Paramis included:
3> if the eab-Common is included in the eab-Param:

4> if the UE belongs to the category of UEs as indicated 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-Per PLMN-List corresponding to the PLMN selected by upper layers (see
TS23.122[11], TS24.301[35));
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4> if the eab-Config for that PLMN isincluded:

5> if the UE belongs to the category of UEs as indicated 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 access to the cell as barred;
5> else:
6> consider access to the cell as not barred due to EAB;
4> else:
5> consider accessto 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:
2> consider access to 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> else
2> consider access to 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 "Tharring” with the timer value calculated as follows, using the ac-BarringTime included in
"ACDC barring parameter":

"Tbarring" = (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
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3> if the UE has no Access Class, as stored on the USIM, with avaluein the range 11..15, which is valid 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-ThresholdsPrachl nfoList;
6> consider accessto the cell as barred;
5> elser
6> consider that only the resources indicated for the first NPRACH repetition level are configured;
4> if ab-PerNRSRP 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> else:

6> consider that only the resourcesindicated for the first and second NPRACH repetition levels
are configured;

2> if accessto the cell is not barred due to ab-PerNRSRP and ab-Param s included:
3> if the ab-Common is included in ab-Param:

4> if the UE belongsto the category of UEs asindicated in the ab-Category contained in ab-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 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> dse

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 areonly valid for use in the home country and ACs 11, 15 are only valid for use in the
HPLMN/ EHPLMN.

7> consider access to the cell as not barred;
6> else:
7> consider access to the cell as barred;
4> else:
5> consider access to 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 is included:

5> if the UE belongs to the category of UEs as indicated in the ab-Category contained in ab-Config;
and
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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, whichisvalid 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 are only 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
5> consider accessto 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’;
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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 calses 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.

5.34 Initial security activation

5341 General

UE EUTRAN

SecurityModeCommand

SecurityModeCompl ete,

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:
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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 theintegrity protection of the SecurityModeCommand message, using the
algorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the
Krrcint 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];

2> configure lower layers to apply integrity protection using the indicated algorithm and the Kgrrcint key
immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE,
including the 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 SecurityModeCompl ete 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 Kuygin key, for
DRBs that 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;
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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

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 mobilityControllnfo 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 PDCP, if any;
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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 fullConfig:
3> perform the radio configuration procedure as specified in 5.3.5.8;
2> if the RRCConnectionReconfiguration message i ncludes the radioResour ceConfigDedicated:
3> perform the radio resource configuration procedure as specified in 5.3.10;
NOTE 1: Void
NOTE 2: Void
1> else
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 easelL.ist:
2> perform SCell release as specified in 5.3.10.3a;

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 sCell GroupToReleaseList:
2> perform SCell group release as specified in 5.3.10.3d;

1> if the received RRCConnectionReconfiguration includes the sCell GroupToAddModList:
2> perform SCell group addition or modification as specified in 5.3.10.3€;

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 radioResour ceConfigDedicated including drb-ToAddModList:

2> perform SCG reconfiguration as specified in 5.3.10.10;
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 MR-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 in TS 38.331 [82], clause 5.3.5.7;
1> 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;
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;
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1> if thisis the first RRCConnectionReconfiguration message after successful completion of the RRC connection
re-establishment procedure:
2> resume SRB2 and al 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 [g].

NOTE 5: The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration
used to resume these bearers.

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> if the received RRCConnectionReconfiguration includes the systeml nfor mationBlockType2Dedi cated:
2> perfom the actions upon reception of the Systeml nformationBlockType2 message as specified in 5.2.2.9;
1> if the RRCConnectionReconfiguration message includes the dedicatedl nfoNASList:
2> forward each element of the dedicatedInfoNASList to upper layersin the same order as listed;
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;
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 the l-V2X-ConfigDedicated:
2> perform the V2X sidelink communication dedicated configuration procedure as specified in 5.3.10.15g;
1> if the RRCConnectionReconfiguration message includes wian-Offl oadInfo:
2> perform the dedicated WL AN 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 lwip-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 layersto 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 RRCConnectionReconfigurationCompl ete message as follows:

2> if the RRCConnectionReconfiguration message includes per CC-Gapl ndicationRequest:
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3> include per CC-Gapl ndicationList and numFregEffective;
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> if the UE is configured with NE-DC:

2> transfer the RRCConnectionReconfigurationComplete message via SRB1 embedded in NR RRC message
RRCReconfigurationCompl ete as specified in TS 38.331 [82];

1> else

2> submit the RRCConnectionReconfigurationCompl ete message to lower layers for transmission using the new
configuration, upon which the procedure ends;

5.3.54 Reception of an RRCConnectionReconfiguration including the
mobilityControlinfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControllnfo 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 mobilityControlInfo;
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> if T309 isrunning:

2> stop timer T309 for all access categories,

2> perform the actions as specified in 5.3.16.4.
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:

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 PCell;
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NOTE 1a It isup to UE implementation when to stop the uplink transmission/ downlink reception with the source

PCell to initiate re-tuning for connection to the target cell, as specified in TS 36.133 [16], if
makeBeforeBreak is configured.

NOTE 1b: It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source

1>
1>

1>

SCell(s) after receiving RRCConnectionReconfiguration message.
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 reestablishPDCP flag will be set for all RBs configured with NR PDCP in nr-

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>
1>

RadioBearer Configl or nr-RadioBearerConfig2 TS 38.331 [82] which will cause the PDCP entity to be
re-established also 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 layers to consider the SCell to be in activated state;

2> eseif the received RRCConnectionReconfiguration message includes sCellSate for the SCell and indicates
dormant:

3> configure lower layers to consider the SCell to be in dormant state;
2> else
3> configure lower layersto 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 layersin accordance with the received radioResourceConfigCommon;
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 layersin accordance with any additional fields, not covered in the previous, if included in the
received mobilityControl I nfo;

if the received RRCConnectionReconfiguration includes the sCell ToRel easelL.ist:

2> perform SCell release as specified in 5.3.10.33;

if the received RRCConnectionReconfiguration includes the sCellGroupToReleaseList:
2> perform SCell group release as specified in 5.3.10.3d;

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:
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2> perform SCG reconfiguration as specified in 5.3.10.10;

1> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
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 keyChangelndicator 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 Keng or the NH, using the nextHopChainingCount value
indicated in the securityConfigHO, as specified in TS 33.401 [32];

NOTE 2b:1f the UE needs to update the S-Kens key as specified in 5.3.10.10, the UE updates the S-Keng after
updating the Keng key.

2> store the nextHopChainingCount value;
2> if the securityAlgorithmConfig isincluded in the securityConfigHO:
3> derive the Krreint 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 Kypenc key associated with the cipheringAlgorithm, as specified in TS
33.401 [32];

2> ese
3> derive the Krreint 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 Kypenc key associated with the current ciphering algorithm, as specified in
TS33.401[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 Kypenc key, i.e. the ciphering
configuration shall be applied to all subsequent messages received and sent by the UE, including the message
used to indicate the successful completion of the procedure;

1> elseif the securityConfigHO-v1530 is included in the RRCConnectionReconfiguration:
2> if the nas-Container is received:
3> forward the nas-Container to upper layers,
2> if the keyChangelndicator-r15 is received and is set to TRUE:
3> update the Keng key based on the Kamr key, as specified in TS 33.501 [86];
2> else

3> update the Keng key based on the current Keng or the NH, using the received nextHopChainingCount-r 15,
as specified in TS 33.501 [86];
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2> store the nextHopChainingCount-r15 value;
2> if the securityAlgorithmConfig-r15 is received:
3> derive the Krrcint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

3> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm, as specified in TS
33.401[32];

2> ese
3> derive the Krreint key associated with the current integrity agorithm, 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 MR-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 sCellGroupToAddModList:
2> perform SCell group addition or modification as specified in 5.3.10.3¢;
1> if the received RRCConnectionReconfiguration includes the systeml nformationBlockTypelDedi cated:
2> perfom the actions upon reception of the SystemlnformationBlockTypel 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 5.5.2.2a;
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;
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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 wian-Offloadlnfo:
2> perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
1> if handoverWithoutWT-Change is not configured:
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 lwip-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
mobilityControlInfoV2X:

2> perform the V2X sidelink communication dedicated configuration procedure as specified in 5.3.10.15g;
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-
I dentityList 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-IdentityList
stored in VarLogMeasReport:

3> include logMeasAvailableWLAN,;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isequal to plmn-ldentity stored in Var ConnEstFail Report:

3> include connEstFaill nfoAvailable;
2> if the RRCConnectionReconfiguration message includes per CC-Gapl ndicationRequest:
3> include per CC-GaplndicationList and numFregEffective;

2> if the frequencies are configured for reduced measurement performance:
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3> include numFregEffectiveReduced;
2> if the UE hasflight path information available:
3> include flightPathlnfoAvailable;
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;
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-Skip is
configured:

2> stop timer T304;
2> release rach-ip;

2> apply the parts of the CQI reporting configuration, the scheduling regquest 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 a field 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 mobilityControllnfo:

4> initiate transmission of the InDeviceCoexI ndication 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 UEAss stancel nfor mation message during the last 1 second preceding
reception of the RRCConnectionReconfiguration message including mobilityControllnfo:

4> initiate 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 MBMS nterestl ndication message during the last 1 second preceding reception
of the RRCConnectionReconfiguration message including mobilityControllnfo:

4> ensure having avalid version of Systeml nformationBlockTypel5 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 MBM S nter estlndication message in accordance with 5.8.5.4;

2> if SysteminformationBlockTypel8 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 commRxInterestedFreq or commTxResourceReq, commTxResourceReqUC if
Systeml nfor mationBlockTypel8 includes commTxResour celU C-RegAllowed or
commTxResourcel nfoRegRelay if PCell broadcasts Systeml nfor mationBlockTypel9 including
discConfigRelay) during the last 1 second preceding reception of the RRCConnectionReconfiguration
message i ncluding mobilityControllnfo; or
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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

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 is not 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.

5.35.5 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 the UEisin NE-DC:

3> perform the actions as specified in TS 38.331 [82], clause 5.3.7;
2> elseif security has not been activated:

3> 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, 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. there is no partial success/ failure.

NOTE 3: The compliance also coversthe 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.
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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 clause 5.2 in TS 36.323 [8]. In the above, "the configuration™
includes the RB configuration using NR PDCP, if configured (i.e. by nr-RadioBearerConfigl and nr-
RadioBearer Config2).

2> store the following handover failure information in VarRLF-Report by setting its fields as follows:

3>
3>
3>

3>

NOTE 2:

3>

3>

3>

3>

3>

3>

3>

clear the information included in VarRLF-Report, if any;
set the plmn-ldentityList to include the list of EPLMNSs stored by the UE (i.e. includes the RPLMN);

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 measResultLiIStUTRA,

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 thetarget PCell of the failed handover;

include previousPCellld and set it to the global cell identity of the PCell where the last
RRCConnectionReconfiguration message including mobilityControllnfo was received;

set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration
message including the mobilityControllnfo;

set the connectionFailureType to 'hof';
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3> 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.

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 for the following:
- the MCG C-RNTI,
- the MCG security configuration,
- the PDCP, RLC, logical channel configurations for the RBs,
- thelogged measurement configuration;
1> elseif the UE is connected to 5GC:
2> release/ clear al current dedicated radio configurations except for the following:
- the MCG C-RNTI,
- the MCG security configuration,
- theconfigurations (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 (NG)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> ese

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);
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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;

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

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 AS in clause 5.3.10.3 using the
new configuration. The eps-bearerldentity acts as the anchor for associating the released and re-setup
DRB. Inthe ASthe 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]);
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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 clause 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 a new 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-RadioBearer Configl nor in nr-RadioBearer Config2:

3> if the procedure was triggered due to handover:

4> indicate the release of the user plane resources for the pdu-Session to upper layers after successful
handover;

3> dse

4> indicate the release of the user plane resources for the pdu-Session to upper layers immediately;

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 procedure is used by E-UTRAN to request the UE to verify the amount of data sent/ received on
each DRB. More specificaly, 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 middi€).

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:
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2> if no COUNT exists for 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> if the DRB is configured with E-UTRA PDCP:

4> include the DRB in the drb-CountlnfoList in the Counter CheckResponse message by including the
drb-ldentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;

3> elseif the DRB is configured with NR PDCP:

4> include the DRB in the drb-CountlnfoList in the Counter CheckResponse message by including the
drb-ldentity, the count-Uplink and the count-Downlink set to the value of TX_NEXT —1 and
RX_NEXT -1 (specified in TS 38.323 [83]), respectively;

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> if the DRB is configured with E-UTRA PDCP:

4> include the DRB in the drb-CountlnfoList in the Counter CheckResponse message by including the
drb-ldentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;

3> elseif the DRB is configured with NR PDCP:

4> include the DRB in the drb-CountlnfoList in the Counter CheckResponse message by including the
drb-Identity, the count-Uplink and the count-Downlink set to the value of TX_NEXT —1 and
RX_NEXT —1 (specified in TS 38.323 [83]), respectively;

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

2> include the DRB in the drb-CountinfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink with the most significant bits set identical to the
corresponding 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;
5.3.7 RRC connection re-establishment

53.7.1 General

UE EUTRAN

RRCConnectionReestablishmentRequest

\ 4

_ RRCConnectionReestablishment

RRCConnectionReestablishmentCompl ete

A 4

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

RRCConnectionReestabli shmentRequest

»

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, a NB-10T 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 agorithms.

- 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.

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 conditionsis 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 clause
5.3.3.16.

Upon initiation of the procedure, the UE shall:

1> stop timer T310, if running;
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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 al 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> release the SCell group(s), if configured, in accordance with 5.3.10.3d;

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 (NG)EN-DC is configured:
2> perform MR-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 T3441, if running;

ETSI



3GPP TS 36.331 version 15.8.0 Release 15 129 ETSI TS 136 331 V15.8.0 (2020-01)

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 T309isrunning:
2> stop timer T309 for all access categories,
2> perform the actions as specified in 5.3.16.4.
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 falure’;

1> dse
2> stop timer T311;
2> dtart timer T301;
2> apply the timeAlignmentTimer Common included in Systeml nfor mationBlockType2;

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 failure’;

2> else
3> initiate transmission of the RRCConnectionReestablishmentRegquest 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 isa UTRA cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO,
include selectedUTRA-Cellld in the VarRLF-Report and set it to the physical cell identity and carrier frequency
of the selected UTRA cell;

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection falure’;

5.3.7.4 Actions related to transmission of RRCConnectionReestablishmentRequest
message
Except for NB-10T, 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-10T UE for which AS security has not been activated, set the ue-Identity 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);
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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 clause 8 (i.e., amultiple of 8 bits) Var ShortMAC-Input (or Var ShortMAC-
Input-NB in NB-10T);

3> with the Krrcint 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 al 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
Systeml nformationBlockTypel-NB of the current cell;

2> set the s TMS to the S TMSI 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 (intra-L TE
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 the UE isaNB-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];

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.

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-l1oT UE for which AS security has not been activated:
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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 1a 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 Kasve 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 Kupint key associated with the previously configured integrity algorithm, as specified in TS
33.401 [32];

2> configure lower layersto 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:

3> configure lower layers to apply integrity protection using the previously configured algorithm 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 has radio link failure or handover failure information available in VarRLF-Report and if
the RPLMN isincluded in plmn-ldentityList stored in VarRLF-Report:

6> include the rlf-InfoAvailable;
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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 logMeasAvailableMBSFN;

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 connEstFaill nfoAvailable;
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 5.5.2.23;
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;

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

2> submit the RRCConnectionReestablishmentCompl ete message to lower layers for transmission;
2> if SysteminformationBlockTypel5 is broadcast by the PCell:

3> if the UE has transmitted an MBM S nterestIndication 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 MBMS nter estIndication message in accordance with 5.8.5.4;

2> if SysteminformationBlockTypel8 is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation
message i ndicating a change of sidelink communication related parameters relevant in PCell (i.e. change of
commRXxInterestedFreq or commTxResour ceReq, commTxResourceReqUC if Systeml nfor mationBlockTypel8
includes commTxResourceUC-RegAllowed or commTxResourcelnfoReqRelay if PCell broadcasts
Systeml nfor mationBlockTypel9 including discConfigRelay) during the last 1 second preceding detection of
radio link failure; or
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2> 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 SystemlnformationBlockTypel9 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

2> if SystemlnformationBlockType21 including dl-V2X-ConfigCommon is broadcast by the PCell; and the UE
transmitted a SidelinkUEInformation message indicating a change of V2X sidelink communication related
parameters relevant in PCell (i.e. change of v2x-CommRxInterestedFregList or v2x-CommTxResour ceReq)
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> validate dI-NAS-MAC, as specified in TS 33.401 [32];
2> if dI-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;

2> 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,;

2> re-establish RLC for SRB1bis;

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

2> except for a UE that only supports the Control Plane CloT EPS optimisation:
3> resume SRB1;
2> resume SRB1bis;

NOTE 3: E-UTRAN should not transmit any message on SRB1bis prior to receiving the
RRCConnectionReestablishmentCompl ete message.

2> if the UE supports serving cell idle mode measurements reporting and servingCellMeaslinfo is present in
Systemlinfor mati onBlockType2-NB:

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

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;

ETSI



3GPP TS 36.331 version 15.8.0 Release 15 134 ETSI TS 136 331 V15.8.0 (2020-01)

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 RRCConnectionReestablishmentReject 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

5381 General

UE EUTRAN

RRCConnectionRel ease

Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedureis:

- to release the RRC connection, which includes the release of the established radio bearers as well as all 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:

1> except for NB-10T, BL UEsor 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;
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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> gtop timer T320, if running;
2> stop timer T322, if running;
1> if AS security is not activated and if UE is connected to 5GC:
2> ignore any field included in RRCConnectionRel ease message except waitTime;

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 freqPriorityListGERAN:
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 RRCConnectionRel ease;

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 idleModeMobilityControlInfo, if included and including fregPriorityListNR,;
2> if the UE ignores the content of redirectedCarrierInfo or of idleModeMobilityControlInfo:

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 RRCConnectionRelease message includes redirectedCarrierInfo indicating redirection to eutra and if UE
is connected to 5GC:
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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 Info:
2> store the cell reselection priority information provided by the idleModeMobilityControl I nfo;
2> if the t320 isincluded:
3> start 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> store the received measldleDuration in VarMeasl dleConfig;
2> start T331 with the value of measldieDuration;
2> if the measldleConfig contains measldleCarrier LiSsEUTRA:
3> store the received measldleCarrier LissEUTRA in VarMeasl dleConfig;
3> start performing idle mode measurements as specified in 5.6.20;

NOTE 2: If the measldleConfig does not contain measldieCarrierLisEUTRA, UE may receive
measldleCarrierLisEUTRA as specified in 5.2.2.12.

1> for NB-loT, if the RRCConnectionRel ease message includes the redirectedCarrierlnfo:
2> if the redirectedCarrier OffsetDedicated is included 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;
1> if the releaseCause received in the RRCConnectionRel ease message i ndicates 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> else
2> if the extendedWaitTime is present; and
2> if the UE supports delay tolerant access or the UE isaNB-10T UE:
3> forward the extendedWaitTime to upper layers,

2> if the extendedWaitTime-CPdata is present and the NB-l1oT 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-Suspend:
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3> perform_ the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
suspension’;
2> elseif rrc-InactiveConfig is included:
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 or stop
The UE shall:
1> if T322 expiresor is stopped:
2> discard the redirectedCarrier OffsetDedicated provided in RRCConnectionRel ease 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 T302, T309, T320 and T325;
1> re-establish RLC entities for all SRBs and DRBs;
1> if the RRCConnectionRelease message is including the waitTime:
2> start timer T302, with the timer value set according to the waitTime;
2> inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
1> if T309 isrunning:
2> stop timer T309 for all access categories,
2> perform the actions as specified in 5.3.16.4.
1> apply the received rrc-I1nactiveConfig;
1> if the RRCConnectionRel ease message was received in response to an RRCConnectionResumeReguest:

2> inthe stored UE Inactive AS context:
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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;

1> ese

2> storein the UE Inactive AS Context, the current Keng and Krreint keys, the ROHC state, the stored QoS flow
to DRB mapping rules, the C-RNTI used in the source PCell, the celll dentity and the physical cell identity of
the source PCell, and all other parameters configured;

1> if the periodic-RNAU-timer isincluded:
2> dtart timer T380, with the timer value set to the periodic-RNAU-timer;
1> suspend al SRB(s) and DRB(s), except SRBO;
1> indicate PDCP suspend to lower layers of al 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 procedureis to release the RRC connection. Access to the current PCell may be barred as a result of
this procedure.

5.3.9.2 Initiation

The UE initiates the procedure when upper layers reguest 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> if the received radioResour ceConfigDedicated includes the drb-ToReleaseList:

2> perform DRB release as specified in 5.3.10.2;
1> if the received radioResour ceConfigDedicated includes the drb-ToAddModList:

2> perform DRB addition or reconfiguration as specified in 5.3.10.3;
1> if the received radioResour ceConfigDedicated includes the mac-MainConfig:

2> perform MAC main reconfiguration as specified in 5.3.10.4;
1> if the received radioResourceConfigDedicated includes sps-Config:

2> perform SPS reconfiguration according to 5.3.10.5;
1> if the received radioResour ceConfigDedicated includes the physical ConfigDedicated:

2> reconfigure the physical channel configuration as specified in 5.3.10.6.
1> if the received radioResourceConfigDedicated includes the rif-TimersAndConstants:

2> reconfigure the values of timers and constants as specified in 5.3.10.7;
1> 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;
1> if the received radioResour ceConfigDedicated includes the naics-1nfo:

2> perform NAICS neighbour cell information reconfiguration for the PCell as specified in 5.3.10.13;
1> 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;
1> 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;
1> if the received radioResourceConfigDedicated includes the srb-ToRel easelist:

2> perform SRB release as specified in 5.3.10.17;
1> 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> if the UEisaNB-loT UE and SRB1 is not established; or

1> 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 aprimary (MCG) RLC entity in accordance with the received rlc-Config;

3> establish aprimary (MCG) DCCH logical channel in accordance with the received logical Channel Config
and with the logical channel identity set in accordance with 9.1.2;

3> if the same srb-ldentity 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-ldentity in the current UE configuraton as specified in TS 38.331 [82];

3> else
4> establish a PDCP entity and configure it with the current (M CG) security configuration, if applicable;
3> if rlc-BearerConfigSecondary is received with val ue setup:

4> establish a secondary MCG RLC entity or entities and an associated DCCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-UTRA PDCP
entity with the same value of srb-ldentity within the current UE configuration;

4> configure the E-UTRA PDCP entity to activate duplication with t-Reordering set to infinity;
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 Channel Config and with
the logical channel identity set in accordance with 9.1.2.1a;

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-verChange isincluded (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 primary RLC bearer of this SRB with the established PDCP entity;

3> release the NR PDCP ertity of this SRB;
2> reconfigure the primary RLC entity in accordance with the received rlc-Config;
2> reconfigure the primary DCCH logical channel in accordance with the received logical Channel Config;
2> if rlc-BearerConfigSecondary is included with value release:

3> release the secondary MCG RLC entity or entities as well as the associated DTCH logical channel;
2> if rlc-BearerConfigSecondary is received with value setup:

3> if the current SRB configuration does not include a secondary RLC bearer:

4> establish a secondary MCG RLC entity or entities and an associated DCCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-UTRA PDCP
entity with the same value of srb-ldentity within the current UE configuration;

4> configure the E-UTRA PDCP entity to activate duplication with t-Reordering set to infinity;
3> else

4> reconfigure the secondary MCG RLC entity or entities and the associated DCCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary;
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5.3.10.1a  SCG RLC bearer addition or reconfiguration for SRBs
The UE shall:

1> for each srb-ldentity value included in the srb-ToAddModListSCG that is not part of the current UE E-UTRA
SCG configuration (i.e. SCG RLC bearer establishment):

2> apply the specified configuration defined in 9.1.2 for the corresponding SRB;
2> establish an (SCG) RLC entity in accordance with the received rlc-Config;

2> establish a(SCG) DCCH logical channel in accordance with the received logical Channel Config and with the
logical channel identity set in accordance with 9.1.2;

2> if the UE is configured with DC:

3> associate the established SCG RLC bearer and DCCH logical channel with the E-UTRA PDCP entity
with the same value of srb-ldentity within the current UE configuration;

3> configure the E-UTRA PDCP entity to activate duplication with t-Reordering set to infinity;
2> else (i.e. the UE is configured with NE-DC):

3> associate the SCG RLC bearer and DCCH logical channel with the NR PDCP entity, i.e. as configured by
NR see TS 38.331 [82], identified with the same srb-Identity within the current UE configuration;

1> for each srb-ldentity value included in the srb-ToAddModListSCG that is part of the current UE SCG
configuration (SCG RLC bearer reconfiguration):

2> re-establish the SCG RLC entity, if reestablishRLC isincluded;
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-ldentity value included in the drb-ToReleaseList or drb-ToReleaseListSCG that is part of the current
UE configuration (DRB or RLC bearer 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> eseif this DRB is configured with pdcp-config:
3> release the E-UTRA PDCP entity;
2> else (release the RLC bearer configuration of MCG or of SCG):
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:

4> if the procedure was triggered due to handover:
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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):

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 a (primary) MCG RLC entity or entities in accordance with the
received rlc-Config;

3> if logical Channelldentity and logical Channel Config are received, establish a (primary) MCG DTCH
logical channel in accordance with the received logical Channelldentity and the received
logical Channel Config;

3> if rlc-Bearer ConfigSecondary is received with val ue setup:

4> establish a secondary MCG RLC entity or entities and an associated DTCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-UTRA PDCP
entity with the same value of drb-Identity within the current UE configuration;

3> if pdep-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 RLC 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-Bearerldentity;
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):
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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):

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 (reconfigure
MCG RLC bearer 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:
6> re-establish the primary RLC entity of this DRB;

6> if the logical Channell dentity isincluded and the DRB indicated by drb-Identity is configured
with MCG RLC bearer (reconfigure logical channel identity of MCG RLC bearer):

7> reconfigure the primary DTCH logical channel identity in accordance with the received
logical Channel | dentity;

5> reconfigure the primary RLC entity or entities in accordance with the received rlc-Config;
4> if the logical Channel Config isincluded:

5> reconfigure the primary DTCH logical channel in accordance with the received
logical Channel Config;

4> if rlc-Bearer ConfigSecondary is included with value release:

5> release the secondary MCG RLC entity or entities as well as the associated DTCH logical channdl;
4> if rlc-Bearer ConfigSecondary is included with val ue setup;

5> if the current DRB configuration does not include a secondary RLC bearer:

6> establish a secondary MCG RLC entity or entities and an associated DTCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-
UTRA PDCP entity with the same value of srb-Identity within the current UE configuration;

5> else:

6> reconfigure the secondary MCG RLC entity or entities and the associated DTCH logical
channel in accordance with the received rlc-BearerConfigSecondary;

NOTE: Removal and addition of DRB with pdcp-Config with the same drb-ldentity in asingle
radioResourceConfigDedicated is hot supported. In case drb-ldentity is removed and added due to
handover or re-establishment with the full configuration option, the eNB can use the same value of drb-
| dentity.

5.3.10.3al DC specific DRB addition or reconfiguration

For the drb-Identity value for which this procedure isinitiated, the UE shall:
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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 M CG 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 aprimary SCG RLC entity or entities and a primary SCG DTCH logical channel in accordance
with the rlc-ConfigSCG, logical ChannelldentitySCG and |ogical Channel ConfigSCG included in drb-
ToAddModListSCG;

3> if rlc-BearerConfigSecondary is included with value setup;

4> establish a secondary SCG RLC entity or entities and an associated DTCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-UTRA PDCP
entity with the same value of srb-ldentity within the current UE configuration;

2> indicate the establishment of the DRB(s) and the eps-Bearerldentity 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-Identity isa split DRB:

3> if drb-ToAddModList is received and includes the drb-ldentity value, while for this entry drb-TypeChange
isincluded and set to toMCG (i.e. split to MCG):

4> release the SCG RLC entity or entities and the SCG DTCH logica channel(s);
4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the primary MCG RLC entity and/ or the primary MCG DTCH logical channel in
accordance with the rlc-Config and logical Channel Config, if included in drb-ToAddModList;

4> if rlc-Bearer ConfigSecondary is included with val ue setup;

5> establish asecondary MCG RLC entity or entities and an associated DTCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-UTRA
PDCP entity with the same value of srb-Identity within the current UE configuration;

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 the rlc-
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 isan 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):
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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 (both primary and secondary, if configured) and the SCG
DTCH logica channel (both primary and secondary, if configured) to be an MCG RLC entity or
entitiesand an MCG DTCH logica channel;

4> reconfigure the primary MCG RLC entity or entities and/ or the primary MCG DTCH logica channel
in accordance with the rlc-Config, logical Channelldentity and logical Channel Config, if included in
drb-ToAddModList;

4> if rlc-BearerConfigSecondary isincluded with value release;

5> release the secondary MCG RLC entity or entities as well as the associated DTCH logical channel;
4> if rlc-Bearer ConfigSecondary is included with value setup;

5> if the current DRB configuration does not include a secondary RLC bearer:

6> establish asecondary MCG RLC entity or entities and an associated DTCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-
UTRA PDCP entity with the same value of srb-ldentity within the current UE configuration;

5> else

6> reconfigure the secondary MCG RLC entity or entities and the associated DTCH logical
channel in accordance with the received rlc-Bearer ConfigSecondary;

3> else (i.e. drb-ToAddModListSCG is received and includes the drb-1dentity valuei.e. reconfigure SCG):

4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-
ToAddModListSCG;

4> reconfigure the primary SCG RLC entity or entities and/ or the primary SCG DTCH logical channel in
accordance with the rlc-ConfigSCG and | ogical Channel ConfigSCG, if included in drb-
ToAddModListSCG;

4> if rlc-BearerConfigSecondary is included with value release:

5> release the secondary SCG RLC entity or entities as well as the associated DTCH logical channel;
4> if rlc-BearerConfigSecondary is included with value setup;

5> if the current DRB configuration does not include a secondary RLC bearer:

6> establish a secondary SCG RLC entity or entities and an associated DTCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-
UTRA PDCP entity with the same value of srb-Identity within the current UE configuration;

5> dse

6> reconfigure the secondary SCG RLC entity or entities and the associated DTCH logical
channel in accordance with the received rlc-Bearer ConfigSecondary;

2> if the DRB indicated by drb-Identity 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 primary MCG RLC entity and/ or the primary MCG DTCH logical channel in
accordance with the rlc-Config and logical Channel Config, if included in drb-ToAddModList;

4> if rlc-BearerConfigSecondary is included with value release:

5> release the secondary MCG RLC entity or entities as well as the associated DTCH logical channel;
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4> establish an SCG RLC entity and an SCG DTCH logical channel in accordance with the rlc-
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 (both primary and secondary, if configured) and the MCG
DTCH logical channel (both primary and secondary, if configured) to be an SCG RLC entity or
entities and an SCG DTCH logical channel;

4> reconfigure the primary SCG RLC entity or entities and/ or the primary SCG DTCH logical channel in
accordance with the rlc-ConfigSCG, logical ChannelldentitySCG and logical Channel ConfigSCG, if
included in drb-ToAddModListSCG;

4> if rlc-BearerConfigSecondary is included with value release:

5> release the secondary SCG RLC entity or entities as well as the associated DTCH logical channel;
4> if rlc-BearerConfigSecondary is included with value setup;

5> if the current DRB configuration does not include a secondary RLC bearer:

6> establish a secondary SCG RLC entity or entities and an associated DTCH logical channel in
accordance with the received rlc-Bearer ConfigSecondary and associate these with the E-
UTRA PDCP entity with the same value of srb-Identity within the current UE configuration;

5> else
6> reconfigure the secondary SCG RLC entity or entities and the associated DTCH logical
channel in accordance with the received rlc-Bearer ConfigSecondary;
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-Identity value is 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 logical channel in accordance with the rlc-Config,
logical Channelldentity and logical Channel Config 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;
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-ldentity isnot 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;
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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 datarecovery 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 logical channel in accordance with the rlc-Config and
logical Channel Config, if included in drb-ToAddModList;

2> if lwa-WLAN-AC is configured:

3>apply the received lwa-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:

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 layersto 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-1dentity;
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-ldentity;

1> if the drb-TypeLWIP is set to Iwip-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:
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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;
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-Identity;

5.3.10.3a4 SCG RLC bearer addition or reconfiguration for DRBs in NE-DC
The UE shall:
1> for each drb-ldentity value included in drb-ToAddModListSCG:

2> if drb-1dentity value is not part of the current UE E-UTRA SCG configuration (SCG RLC bearer
establishment):

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;

3> associate the SCG RLC bearer and DTCH logical channel with the NR PDCP entity, i.e. as configured by
NR see TS 38.331 [82], identified with the same drb-Identity within the current UE configuration;

2> else
3> re-establish the SCG RLC entity of this DRB, if reestablishRLC isincluded in rlc-Config;

3> 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;

5.3.10.3a  SCell release
The UE shall:
1> if thereleaseistriggered by reception of the sCellToReleaseList or the sCell ToReleaselistSCG:
2> for each sCellIndex 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; or

1> if therelease istriggered when the UE is resuming an RRC connection from a suspended RRC connection or
from RRC_INACTIVE as specified in clause 5.3.3.2;

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 sCellI ToAddModListSCG that is not
part of the current UE configuration (SCell addition):

2> add the SCell, corresponding to the celll dentification, in accordance with the
radioResour ceConfigCommonSCell and radi oResourceConfigDedicatedSCell, both included either in the
sCellToAddModList or in the sCell ToAddModListSCG;

2> if sCellSateis configured for the SCell and indicates activated:
3> configure lower layersto consider the SCell to be in activated state;

2> eseif sCellSate is configured for the SCell and indicates dormant:
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3> configure lower layersto consider the SCell to be in dormant state;
2> else

3> configure lower layersto consider the SCell to be in deactivated state;
2> for each measld included in the measldList within VarMeasConfig:

3> if SCells are not applicable for the associated measurement; and

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

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

1> for each 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 radioResourceConfigDedicatedSCell, included either
in the sCellToAddModList or in the sCell 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 radioResour ceConfigDedicatedPSCell;

2> configure lower layersto consider the PSCell to be in activated state;
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 radioResourceConfigDedicatedPSCell;

5.3.10.3d  SCell group release
The UE shall:
1> if thereleaseis triggered by reception of the sCell GroupToReleaseL.ist:
2> for each sCellGrouplndex value included in the sCellGroupToRel easeList:
3> if the current UE configuration includes an SCell with value sCellGrouplndex:
4> consider the SCell not to be part of the SCell group indicated by sCell Grouplndex;
4> consider the sCell ConfigCommon of the SCell group to be not applicable for the SCell;
3> release the SCell group;
1> if thereleaseistriggered by RRC connection re-establishment:

2> release all SCell groups that are part of the current UE configuration;

5.3.10.3e  SCell group addition/ modification
The UE shall:

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

2> for each sCelllndex value included in the sCell ToReleaseList that is part of the SCell group indicated by
sCellGrouplndex (SCell deletion from SCell group):
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3> consider the sCell ConfigCommon of the SCell group to be not applicable for the SCell;
3> consider the SCell not to be part of the SCell group indicated by sCellGrouplndex

2> for each sCelllndex value included in the sCell ToAddModList that is not part of the SCell group indicated by
sCell Grouplndex (SCell addition to SCell group):

3> consider the SCell to be part of the SCell group indicated by sCell Grouplndex;

3> apply the SCell configuration for parameters not already configured as part of the current SCell
configuration in accordance with the sCell ConfigCommon for the SCell group;

2> if sCellConfigCommon isincluded (modify the SCell group configuration):
3> for each SCell that is part of the current SCell group indicated by sCellGrouplndex:

4> apply the SCell configuration for parameters not already configured as part of the current SCell
configuration in accordance with the sCell ConfigCommon for the SCell group;

1> for each sCellGrouplndex value included in the sCellGroupToAddModList that is not part of the current UE
configuration (SCell group addition):

2> for each sCelllndex value included in the sCelI ToAddModList (SCell addition to the group):
3> consider the SCell to be part of the SCell group indicated by sCellGroupl ndex

3> apply the SCell configuration for parameters not already configured as part of the current SCell
configuration in accordance with the sCell ConfigCommon for the SCell group;

5.3.104 MAC main reconfiguration
Except for NB-10T, the UE shall:
1> if the procedure istriggered to perform SCG MAC main reconfiguration:
2> if SCG MAC isnot 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-ToReleasel ist:
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):

3> add the STAG, corresponding to the stag-Id, 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:
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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 is included in the received physical ConfigDedicated and the previous version of thisfield
that was received by the UE was antennalnfo (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 isincluded 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 istm9 and pmi-RI-Report is present and antennaPortsCount within csi-
RSisset to anl:

3> release ri-Configlndex in cqi-ReportPeriodic, if previoudy configured;
1> elseif 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
2> if ce-Modeis currently configured and ce-Mode s set to release:
3> instruct the associated MAC entity to perform partial reset;
For NB-10T, 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:
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3> use the carrier configuration received in carrier ConfigDedicated;
2> else

3> use the carrier configuration received in system information for the uplink and downlink carrier used
during the random access procedure;

1> else
2> use the carrier configuration received in carrier ConfigDedicated;

2> dtart 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 vauesfor timers T301, T310, T311 and constants N310, N311, asincluded in ue-TimersAndConstants
received in Systeml nformationBlockType2 (or SystemlnformationBlockType2-NB in NB-10T);

1> else

2> reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstants;
1> if the received rlf-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> else

2> reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstantsSCG;

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 domain 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:
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
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3> consider itself not to be configured to provide proximity indications for E-UTRA frequencies;

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> else
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-NameL.istConfig:

2> if wlan-NameListConfig is set to setup, attempt to have WLAN measurement results available 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-Indicationisincluded (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 isincluded (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 autonomousDenial Parameters isincluded:

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> else
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1>

1>

1>

1>

1>

1>

1>

1>

3> consider itself not to be allowed to deny any UL transmission;
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;
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;
if the received other Config includes the bw-Preferencel ndicationTimer:

2> consider itself to be configured to provide maximum PDSCH/PUSCH bandwidth preference indication in
accordance with 5.6.10;

else:
2> consider itself not to be configured to provide maximum PDSCH/PUSCH bandwidth indication preference;
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 5.6.10;
2> else
3> consider itself not to be configured to send delay budget reports and stop timer T342, if running;
if the received other Config includes the over heatingAssistanceConfig:
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;

for BL UEs or 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;
2> ese

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;

if the received other Config includes the measConfigAppLayer:
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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> else
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 specified in 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, as included in the mobilityControlInfoSCG;
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 PSCell;

NOTE Oa: It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source
PSCell to initiate re-tuning for the connection to the target cell, as specified in TS 36.133 [16], if
makeBeforeBreakSCG is configured.

NOTE Ob:It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source
SCG SCell(s) after receiving mobilityControl I nfoSCG.

1> if scg-Configuration is received and 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> if the UE is not configured with NE-DC:
4> for each drb-ldentity value that is part of the current UE configuration:
5> if the DRB indicated by drb-ldentity isan SCG DRB:
6> re-establish the PDCP entity and the SCG RLC entity or entities;
5> if the DRB indicated by drb-ldentity is a split DRB:
6> perform PDCP data recovery and re-establish the SCG RLC erntity;
5> if the DRB indicated by drb-ldentity isan MCG DRB; and
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5> drb-ToAddModListSCG is received and includes the drb-Identity value, while for this entry drb-
Typeisincluded and set to scg (i.e. MCG to SCG):
6> 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 scg-Configuration isreceived and 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> else
2> if scg-ConfigPartMCG is received and includes the scg-Counter:

3> update the S-Keng key based on the Keng key and using the received scg-Counter value, as specifiedin 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 scg-ConfigPartSCG is received and includes the radioResourceConfigDedicatedSCG:
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 scg-ConfigPartSCG is received and includes measConfigSN:

3> for measConfigSN perform the actions as specified in 5.5.2 for measConfig unless explicitly stated
otherwise;

2> if scg-ConfigPartSCG is received and includes the sCell ToRel easeListSCG:
3> perform SCell release for the SCG as specified in 5.3.10.33;
2> if scg-ConfigPartSCG is received and 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 scg-ConfigPartSCG is received and includes the sCellI ToOAddModListSCG:
3> perform SCell addition or modification as specified in 5.3.10.3b;
2> configure lower layersin accordance with mobilityControl InfoSCG, if received,;

2> if rach-SkipSCG is configured:
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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 scg-ConfigPartSCG is received and includes the mobilityControl InfoSCG (i.e. SCG change):
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 srb-ToReleaselistSCG:

2> for each srb-ldentity value included in the srb-ToReleaselistSCG perform the SCG RLC bearer release as
specified in 5.3.10.17;

1> if the received radioResour ceConfigDedicatedSCG includes the srb-ToAddModListSCG:

2> for each srb-ldentity value included in the srb-ToAddModListSCG perform the SCG RLC bearer addition or
reconfiguration as specified in 5.3.10.13;

1> if the received radioResour ceConfigDedicatedSCG includes drb-ToRel easel istSCG:
2> perform the DRB release as specified in 5.3.10.2;

1> if the received radioResour ceConfigDedicatedSCG includes the drb-ToAddModListSCG:
2> if the UE is configured with NE-DC:

3> for each drb-ldentity value included in the drb-ToAddModListSCG perform the SCG RLC bearer addition
or reconfiguration for DRBsin NE-DC as specified in 5.3.10.3a4;

2> ese

3> 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;
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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:
1> if the received naics-Info is set to release:

2> instruct lower layer to release al the NAICS neighbour cell information for the concerned cell, if previoudy
configured;

1> if the received naics-Info includes the neighCellsToReleaselist-r12:

2> for each physCellld-r12 value included in the neighCellsToReleaseList-r 12 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-r 12:

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:
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3> from the next SC period, release the resources allocated for sidelink communication transmission
previously configured by commTxResour ces;
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:

3> from the next discovery period, as defined by discPeriod, use the resources indicated by
discTxlInter Freginfo 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> elseif 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> elseif discSysinfoToReportConfig isincluded and set to release:

3> stop timer T370 and release discSyslinfoToReportConfig;

5.3.10.15a V2X sidelink Communication dedicated configuration

The UE shall:
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1> if the RRCConnectionReconfiguration message includes the dl-V2X-ConfigDedi cated:
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 commTxResources for V2X
sidelink communication transmission, as specified in 5.5.3;

2> elseif commTxResourcesisincluded and set to release:

3> release the resources alocated for V2X sidelink communication transmission previously configured by
commTXxResour ces;

2> if v2x-InterFreginfoList isincluded:

3> use the synchronization configuration and resource configuration parameters for V2X sidelink
communication on frequencies included in v2x-Inter FreglnfoList, 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:

3> use the resources indicated by v2x-CommRxPool for V2X sidelink communication reception, as specified
in5.10.12;

2> if v2x-CommTxPool Exceptional isincluded:

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 discSyslnfoToReportConfig;

5.3.10.17 SRB release
The UE shall:

1> for each srb-ldentity value included in srb-ToReleaseList or in srb-ToReleaseListSCG that is part of the current
UE configuration:

2> if the SRB configuration does not include an E-UTRA PDCP entity (release the SCG RLC bearer
configuration):

3> re-establish the RLC entity as specified in TS 36.322 [7] for this SRB;
3> configure the E-UTRA PDCP entity to deactivate duplication;

2> release the RLC entity or entities;

2> release the DCCH logical channel;

2> if srb-Identity value is set to 4, release the PDCP entity;
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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;

5.3.10.19 NE-DC release
The UE shall:
1> if NE-DC releaseistriggered by NR:
2> reset SCG MAC, if configured;
2> for each RLC bearer that is part of the SCG configuration:
3> perform RLC bearer release procedure as specified in 5.3.10.17 (SRBs) and in 5.3.10.2 (DRBs);
2> release the measurement configuration;

2> release the SCG configuration i.e. release the MAC and physical configuration for each cell that is part of the
SCG configuration;

2> stop timer T313 for the corresponding PSCell, if running;
2> stop timer T307 for the corresponding PSCell, if running.
NOTE: Upon NE-DC release the UE releases all fields configured by the RRCConnectionReconfiguration
message.
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> dart 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> start 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:
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1> upon receiving N311 consecutive "early-in-sync" indications for the PCell from lower layers:

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: In this 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
shal:

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
shall:

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 is running;
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-l0T, store the following radio link failure information in the VarRLF-Report by setting its
fields asfollows:

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;
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3>

NOTE 1

3>

3>

3>

3>

3>

3>

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;

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 measResultLiIStUTRA,

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;

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 RSSI 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 PCell where radio link failure is detected;

set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failureis
detected;

if an RRCConnectionReconfiguration message including the mobilityControllnfo was received before the
connection failure:

4> if the last RRCConnectionReconfiguration message including the mobilityControlInfo 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 including the mobilityControlInfo 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 mobilityControlInfo;

if the UE supports QCI1 indication in Radio Link Failure Report and has a DRB for which QCl is1:
4> include the drb-EstablishedWithQCI-1;
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3> set the connectionFailureType to rif;
3> set the c-RNTI to the C-RNTI used in the PCell;
3> set the rIf-Cause to the trigger for detecting radio link failure;
2> if AS security has not been activated:
3> if the UEisaNB-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> dse

4> 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;
In case of DC or NE-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, for a split DRB or for a split SRB:

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;
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2> consider "early-in-sync" event to be detected and initiate transmission of the UEAssi stancel nformation
message in accordance with 5.6.10;

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 leaving RRC_INACTIVE was not triggered by the reception of RRCConnectionRelease including
idleModeMobilityControllnfo:

2> stop the timer T320, if running;
2> if stored, discard the cell reselection priority information provided by the idleModeMobilityControl I nfo;
1> if entering RRC_IDLE was triggered by reception of the RRCConnectionRel ease message including awaitTime:
2> start timer T302, with the timer value set according to the waitTime;
2> inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
1> elseif T302 is running:
2> stop timer T302;
2> if the UE is connected to 5GC:
3> perform the actions as specified in 5.3.16.4;
1> if T309 isrunning:
2> stop timer T309 for all access categories,
2> perform the actions as specified in 5.3.16.4.
1> stop all timersthat are running except T302, T320, T322, T325, T330, T331;
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 al 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
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2> upon leaving RRC_INACTIVE:

3> discard the UE Inactive AS context;

3> release rre-InactiveConfig, if configured;

3> discard the Keng, the Krreene key, the Krreine and the Kypenc key;
2> release rre-InactiveConfig, if configured;

2> release dl 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 MobilityFromEU TRACommand
message nor by selecting an inter-RAT cell while T311 was running; or

1> if leaving RRC_INACTIVE was not triggered by the inter-RAT cell reselection:
2> if timer T350 is configured:
3> dtart timer T350;

3> apply rclwi-Configuration if configured, otherwise apply the wian-1d-List corresponding to the RPLMN
included in Systeml nformationBlockTypel7;

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 nfor mationBlockTypel7;

4> apply steer TOWLAN if configured, otherwise apply the wlan-1d-List corresponding to the RPLMN
included in Systeml nformationBlockTypel7;

2> enter RRC_IDLE and perform procedures as specified in TS 36.304 [4], clause 5.2.7;
1> dse
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,;
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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 -
ConfigDedicatedAperiodici.e. it does not apply the default for thisfield (rel ease).
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;
5.3.14 Proximity indication

5.3.141 General

UE EUTRAN

RRC connection reconfiguration
< >

Proximitylndication

L

Figure 5.3.14.1-1: Proximity indication

The purpose of this procedureis 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 Proximityl ndication 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;
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NOTE: Inthe conditions above, "if the UE enters the proximity of one or more CSG member cell(s)" includes the
case of already 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 Proximityl ndication 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 freguency:

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 a handover resulting in change of PCell in RRC_CONNECTED the UE shall defer access barring checks until it
has obtained valid UAC information (from Systeml nfor mationBlockType25) from the target cell if the
Systeml nformationBlockType25 is broadcasted.

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> elseif timer T302 is running and the Access Category is neither '2' nor '0":
2> consider the access attempt as barred;
1> else
2> if the Access Category is'0"
3> consider the access attempt as allowed;
2> elseif SystemlinformationBlockType25 is not broadcasted:

3> consider the access attempt as allowed;
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2> else

3> if SystemlnformationBlockType25 includes uac-BarringPer PLMN-List and the uac-BarringPer PLMN-
List contains an UAC-BarringPer PLMN entry with the plmn-Identityl ndex corresponding to the PLMN
selected by upper layers (see TS 24.501 [95]):

4> select the UAC-BarringPer PLMN entry with the plmn-ldentityl 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> elseif SystemlnformationBlockType25 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 Systemlnfor mati onBlockType25;

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:

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-Barringl nfoSet 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> elser
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 isindicated:

4> select the uac-Barringl nfoSetindex 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> ese

4> consider the access attempt as allowed;
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1> if the access barring check was requested by upper layers:
2> if the access attempt is considered as barred:
3> if timer T302 is running:
4> if timer T309 isrunning for Access Category ‘2"

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

4> else

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

3> dse

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

2> else

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;
5.3.16.3 Void

5.3.16.4 T302, T309 expiry or stop (Barring alleviation)
If the UE is connected to 5GC, the UE shall:
1> if timer T302 expires or is stopped:
2> for each Access Category for which T309 is not running:
3> consider the barring for this Access Category to be alleviated:

1> elseif timer T309 corresponding to an Access Category other than '2' expires or is stopped, and if timer T302 is
not running:

2> consider the barring for this Access Category to be alleviated;
1> elseif timer 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 aleviated 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
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1> if for at least one of these Access |dentities the corresponding bit in the uac-BarringFor Accessl dentity contained
in "UAC barring parameter” is set to zero:
2> consider the access attempt as allowed;
1> else
2> draw arandom number ‘rand’ uniformly distributed in the range: 0 <rand < 1;
2> if 'rand' is lower than the value indicated by uac-BarringFactor included in "UAC barring parameter”:
3> consider the access attempt as allowed;
2> else
3> consider the access attempt as barred;
1> if the access attempt is considered as barred:
2> draw arandom number 'rand' that is uniformly distributed in therange O <rand < 1;

2> start timer 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 naotification area update

5.3.17.1 General
The purpose of this procedureis:

- to notify the network that a UE in RRC_INACTIVE has re-selected to a cell not belonging to the configured
RAN notification area; or

- to periodically notify the network by aUE in RRC_INACTIVE;

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> initiate 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'.
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54 Inter-RAT mobility

541 Introduction

The general principles of connected mode mobility are described in 5.3.1.3. The genera 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 procedure is
defined that supports both handover, cell change order with optional network assistance (NACC) and enhanced CS
fallback to CDMA2000 1XRTT. The same procedure al so supports inter-system handover between E-UTRA/EPC and
E-UTRA/5GC. In case of mobility to CDMA2000, the eNB decides when to move to the other RAT while the target
RAT determines to which cell the UE shall move.

5472 Handover to E-UTRA

542.1 General

UE EUTRAN

RRCConnectionReconfiguration
(sent viaother RAT)

RRCConnecti onReconfigur ati 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.

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 |least 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.

5.4.2.3 Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE
shal:
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1> if the RRCConnectionReconfiguration message does not include the full Config and the UE is connected to 5GC
(i.e., deltasignalling during intra 5GC handover):

2> re-use the source SDAP and PDCP configurations (i.e., current SDAP/PDCP configurations for all RBs from
source RAT prior to the reception of the inter-RAT handover RRCConnectionReconfiguration message);

1> if the RRCConnectionReconfiguration message includes the full Config and the source RAT was E-UTRA (i.e,
intra-RAT inter-system handover):

2> except the MCG C-RNTI, release/ clear all current dedicated radio resources and configurations, including all
SDAP (if configured), PDCP, RLC, logical channel configurations for the DRBs and the logged
measurement configuration (if configured);

2> release/ clear al current common radio configurations;
2> for each srb-Identity value included in the srb-ToAddModList (SRB reconfiguration):
3> apply the specified configuration defined in 9.1.2 for the corresponding SRB;

3> apply the corresponding default RLC configuration for the SRB specified in 9.2.1.1 for SRB1 or in
9.2.1.2 for SRB2;

3> apply the corresponding default logical channel configuration for the SRB as specified in 9.2.1.1 for
SRB1orin9.2.1.2 for SRB2;

3> if the handover Type in securityConfigHO is set to fivegc-ToEPC (i.e, the UE is connecting to EPC):
4> release the PDCP entity and establish it with an E-UTRA PDCP entity;
3> eseif the handover Type in securityConfigHO is set to epc-To5GC (i.e., the UE is connecting to 5GC):

4> release the PDCP entity and establish it with an NR PDCP and apply the corresponding default PDCP
configuration for the SRB as specified in TS 38.331 [82], clause 9.2.1;

3> associate the RLC bearer of this SRB with the established PDCP entity;
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> 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 Keng based on the mapped Kasve key as specified for interworking between EPS and 5GSin
TS 33.501 [86];
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2> store 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 Kamr key, as specified in TS 33.501 [86];
2> else

3> update the Keng key based on the current Kgne 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 Kens 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 Krreene key and the Kypenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
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 fivegc-ToEPC or if the handover Type-v1530 is not present:

2> configure lower layers to apply the indicated integrity protection algorithm and the Kgrcint 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 Kypenc 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;
1> if the RRCConnectionReconfiguration message includes wian-Offloadlnfo:

2> perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
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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-ldentityList stored in Var RLF-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> dseif 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-ldentityList
stored in VarLogMeasReport:

3> include the logMeasAvailableBT;

2> if the UE has WLAN logged measurements available and if the RPLMN isincluded in plmn-ldentityList
stored in VarLogMeasReport:

3> include the logMeasAvailableWLAN;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isequal 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 PCéll (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 a field that is received it
applies the new configuration, except for the cases addressed by the above statements.

2> enter EEUTRA RRC_CONNECTED, upon which the procedure ends;
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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 accessin 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 intra-system inter-RAT handover. For other cases, source RAT configuration is not considered
when the UE applies the reconfiguration message of target RAT.

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 isunable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success failure.

5.4.2.5 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

543.1 General

UE EUTRAN

MoabilityFromEUTRACommand

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 procedure isto 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 CS fallback to CDMA2000 1xXRTT, 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 IXRTT
may be combined with concurrent handover or redirection to CDMA2000 HRPD.

NOTE: For the case of dual receiver/transmitter enhanced CS fallback to CDMA2000 1XRTT, the
DLInformationTransfer message is used instead of the MobilityFromEUTRACommand message (see TS
36.300 [9]).
5.4.3.2 Initiation

E-UTRAN initiates the mobility from E-UTRA procedure to a UE in RRC_CONNECTED, possibly in responseto 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:

- the procedureisinitiated only when AS-security has been activated, and SRB2 with at least one DRB are setup
and not suspended,;

5.4.3.3 Reception of the 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> if T309isrunning:

2> stop timer T309 for all access categories,
2> perform the actions as specified in 5.3.16.4.

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;
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3> forward the nas-SecurityParamFromEUTRA to the upper layers;

3> accessthetarget cell indicated in the inter-RAT message in accordance with the specifications of the
target RAT;

3> if thetargetRAT-Type is set to geran:

4> use the contents of systemlnformation, if provided for PS Handover, as the system information to
begin access on the target GERAN cdll;

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> dseif thetargetRAT-Type is set to eutra:
3> consider inter-system mobility as initiated towards E-UTRA,;
3> forward the nas-SecurityParamFromEUTRA to the upper layers, if included;
3> access thetarget cell indicated in the inter-RAT message in accordance with clause 5.4.2.3;
2> eseif thetargetRAT-Typeis set to nr:
3> consider inter-RAT mobility asinitiated towards NR;

3> access the target cell indicated in the inter-RAT message in accordance with the specificationsin TS
38.331[82];

2> eseif thetargetRAT-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> start timer T304 with the timer value set to t304, as included 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:
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3> forward the messageContCDMA2000-HRPD 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 redirection:
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
CDMAZ2000 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.

5.43.4 Successful completion of the mobility from E-UTRA
Upon successfully completing the handover, the cell change order or enhanced 1IXRTT CS fallback, the UE shall:

1> if the targetRAT-Type in the received MobilityFromEUTRACommand is set to eutra (intra-E-UTRA inter-system
HO):

2> indicate to the upper layers associated to the source system the release of the RRC connection together with
the release cause 'other’;

2> the procedure ends;

1> elseif the UE was connected to 5GC prior to the reception of the MobilityFromEUTRACommand and the
targetRAT-Type in the received MobilityFromEUTRACommand is set to nr:

2> reset MACGC,
2> stop al timersthat are running;
2> release ran-NotificationArealnfo, 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 dl radio resources, including release of the RLC entity, the MAC configuration and the associated
PDCP entity and SDAP entity for all established RBs;

NOTE 1: PDCP and SDAP configured by the source configurations RAT prior to the handover that are
reconfigured and re-used by target RAT when deltasignalling (i.e., during inter-RAT intra-sytem
handover when full Config is not present) is used, are not released as part of this procedure.

1> dse
2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

NOTE 2: If the UE performs enhanced IXRTT CS fallback along with concurrent mobility to CDMA2000 HRPD
and the connection to either CDMA2000 1IxRTT or CDMA 2000 HRPD succeeds, then the mobility from
E-UTRA isconsidered successful.

5.4.35 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

ETSI



3GPP TS 36.331 version 15.8.0 Release 15 180 ETSI TS 136 331 V15.8.0 (2020-01)

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;

2> if the cs-Fallbackl ndicator in the MobilityFromEUTRACommand message was set to TRUE or e-CS-B 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.

5.4.4 Handover from E-UTRA preparation request (CDMA2000)

544.1 General

UE EUTRAN

Handover FromEUTRAPTr 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 CDMA 2000 capable UEs only.

This procedure is al'so used to trigger the UE which supports dual Rx/Tx enhanced 1xCSFB to redirect its second radio
to CDMA2000 1xRTT.

The handover from E-UTRA preparation request procedure applies when signalling radio bearers are established.

5442 Initiation

E-UTRAN initiates the handover from E-UTRA preparation request procedure to aUE 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.

5.4.4.3 Reception of the HandoverFromEUTRAPreparationRequest by the UE
Upon reception of the Handover FromEUTRAPY epar ationRequest message, the UE shall:
1> if dualRxTxRedirectIndicator is present in the received message:
2> forward dual RxTxRedirectlndicator to the CDM A 2000 upper layers,
2> forward redirectCarrier CDMA2000-1XRTT to the CDM A 2000 upper layers, if included;
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1> else

2> indicate the request to prepare handover or enhanced 1XRTT CS fallback and forward the cdma2000-Type to
the CDMA2000 upper layers,

2> if cdma2000-Typeis set to typel XRTT:

3> forward the rand and the mobilityParameters to the CDM A 2000 upper layers,
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,

5.4.5 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 A2000 dedicated information or enhanced 1xXRTT
CSfalback related CDMA2000 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 1xRTT 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.

5.4.5.2 Initiation

A UE in RRC_CONNECTED initiates the UL handover preparation transfer procedure whenever there is aneed to
transfer handover or enhanced 1XRTT 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 dedicatedI 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 ULHandover PreparationTransfer message to lower layers for transmission, upon which the

procedure ends;
5454 Failure to deliver the ULHandoverPreparationTransfer message
The UE shall:
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1> if the UE is unable to guarantee successful delivery of ULHandoverPreparationTransfer messages:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULHandover PreparationTransfer message;

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.

5.46.2 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 clause 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 theinter-RAT cell change order procedure to have completed successfully;

5.4.6.3 UE fails to complete an inter-RAT cell change order

If theinter-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 clause 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.
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- Inter-RAT measurements of CDMA2000 HRPD or CDMA2000 1xRTT or WLAN frequencies.
- CBR measurements.
- Sensing measurements.
The measurement configuration includes the following parameters:
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.

- Forinter-RAT CDMA2000 measurements a measurement object is a set of cells on 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 al 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.
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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
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 PCell, NR PSCell and NR SCells, if the UE is configured with MR-DC.

2. Listed cells - these are cells listed within the measurement object(s) or, for inter-RAT WLAN, the WLANs
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 MR-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 unique 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

55.2.1 General
E-UTRAN applies the procedure as follows:
- to ensure that, whenever the UE has a measConfig, it includes a measObject for each LTE serving frequency;

- to configure at most one measurement identity using a reporting 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;
- to configure 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 measObjectToRemoveList:

2> perform the measurement object removal procedure as specified in 5.5.2.4;
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1> if the received measConfig includes the measObjectToAddModList:

2> perform the measurement object addition/ modification procedure as specified in 5.5.2.5;
1> if the received measConfig includes the reportConfigToRemoveL ist:

2> perform the reporting configuration removal procedure as specified in 5.5.2.6;
1> if the received measConfig includes the reportConfigToAddModList:

2> perform the reporting configuration addition/ modification procedure as specified in 5.5.2.7;
1> if the received measConfig includes the quantityConfig:

2> perform the quantity configuration procedure as specified in 5.5.2.8;
1> if the received measConfig includes the measldToRemovelL.ist:

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 5.5.2.92a;

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 preRegistrationinfoHRPD 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 measldToRemoveList that is part of the current UE configuration in
VarMeasConfig:

2> remove the entry with the matching measld from the measldList within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

2> gtop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld;
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NOTE: The UE does not consider the message as erroneous if the measldToRemoveL.ist includes any measlid
value that is not part of the current UE configuration.
5.5.2.2a Measurement identity autonomous removal
The UE shall:
1> for each measld included in the measldList 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 mohility 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 measldList within the VarMeasConfig:
3> replace the entry with the value received for this measld;
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 oneis 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:
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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
5> start 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 measld:
5> for UTRA FDD, start timer T321 with the timer value set to 2 seconds for this measid;
5> for UTRA TDD, start timer T321 with the timer value set to [1 second] for this measid;
4> else:
5> dtart timer T321 with the timer value set to 8 seconds for this measid;
3> elseif the measObject associated with this measld concerns NR:
4> if the measObject associated with this measld concerns FR1:
5> start timer T321 with the timer value set to 2 seconds for this measid;
4> if the measObject associated with this measld concerns FR2:
5> 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;

5.5.24 Measurement object removal
The UE shall:

1> for each measObjectid 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 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 oneis running, and reset the associated
information (e.g. timeToTrigger) for this measid,;

NOTE: The UE does not consider the message as erroneous if the measObjectToRemovel.ist 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:
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3> reconfigure the entry with the value received for this measObject, except for the fields
cellsToAddModList, blackCellsToAddModList, whiteCellsToAddModList, altTTT-CellsToAddModList,
cellsToRemoveList, blackCellsToRemovelist, whiteCellsToRemoveList, altTTT-CellsToRemovelist,
measubframePatternConfigNeigh, measDS-Config, wian-ToAddModList, wlan-ToRemoveL.ist, tx-
ResourcePool ToRemoveList and tx-ResourcePool ToAddList;

3> if the received measObject includes the cellsToRemoveL.ist:
4> for each cellindex included in the cellsToRemoveL.ist:
5> remove the entry with the matching cellindex from the cellsToAddModList;
3> if the received measObject includes the cellsToAddModList:
4> for each cellindex value included in the cellsToAddModList:
5> if an entry with the matching celllndex exists in the cellsToAddModList:
6> replace the entry with the value received for this celllndex;
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 celllndex included in the blackCellsToRemoveL.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 cellindex included in the blackCelIsToAddModList:
5> if an entry with the matching cellindex isincluded in the blackCellsToAddModList:
6> replace the entry with the value received for this celllndex;
5> elser
6> add a new entry for the received celllndex to the blackCellsToAddModList;
3> if the received measObject includes the whiteCellsToRemovelL.ist:
4> for each celllndex included in the whiteCellsSToRemovelL.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 cellsonly if al cell indexes containing it are removed.

3> if the received measObject includes the whiteCellsToAddModList:
4> for each cellindex 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-CellsToRemoveL.ist:

ETSI



3GPP TS 36.331 version 15.8.0 Release 15 189 ETSI TS 136 331 V15.8.0 (2020-01)

4> for each cellindex included in the alt TTT-CellsToRemoveL.ist:
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 altTTT-CellsToAddModList:
4> for each cellindex value included in the altTTT-CellsToAddModList:
5> if an entry with the matching celllndex existsin the alt TTT-CellsToAddModList:
6> replace the entry with the value received for this celllndex;
5> elser
6> add a new entry for the received celllndex to the altTTT-CellsToAddModList;
3> if the received measObject includes measSubframePatter nConfigNeigh:
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-Config is set to setup:
5> if the received measDS-Config includes the measCS -RS- ToRemoveL.ist:
6> for each measCS-RS-1d included in the measCS -RS-ToRemoveList:
7> remove the entry with the matching measC3-RS-Id from the measCS-RS- ToAddModList;

5> if the received measDS-Config includes the measC3 -RS- ToAddModList, for each measCS-RS-Id
value included in the measCS -RS ToAddModList:

6> if an entry with the matching measCS-RS-1d exists in the measCS-RS- ToAddModList:
7> replace the entry with the value received for this measCS-RS d;

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 VarMeasReportLigt, 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:
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5> remove the entry with the matching WLAN-Identifiers from the wlan-ToAddModList;
NOTE 3a Matching of WLAN-Identifiers requiresthat 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 ToRemoveL.ist:
4> for each transmission resource pool indicated in tx-ResourcePool ToRemoveList:

5> remove the entry with the matching identity of the transmission resource pool from the tx-
Resour cePool 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 anew 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 reportConfigToRemovelist 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 measldList 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 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 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;
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4> stop the periodical reporting timer or timer T321, whichever oneis 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):

2> set the corresponding parameter(s) in quantityConfig within VarMeasConfig to the value of the received
quantityConfig parameter(s);

1> for each measld included in the measl dList within VarMeasConfig:
2> remove the measurement reporting entry for this measld from the 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;
5529 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 asdefined in TS 36.133 [16];
2> else

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 (NG)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;
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2> if mgtais set to TRUE, apply atiming advance va ue of 0.5msto the gap occurrences calculated above
according to TS 38.133 [16];

NOTE 1: The UE applies asingle gap, which timing is relative to the MCG cells, even when configured with DC.
In case of (NG)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;
2> if measGapConfigToRemovel.ist isincluded:
3> for each ServCelllndex included in the measGapConfigToRemovelL.ist:
4> release measGapConfigCC for the serving cell indicated by servCellld;
2> if measGapConfigToAddModList isincluded:
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:
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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(gapOffsetDensePRY 10);
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);
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 (RM TC) 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: Incase of (NG)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;
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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 (providing Periodicity and Offset value for the following condition) 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 is larger 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 which lasts for ssb-Duration for measurements including RRM measurements except for SFTD measurement
(see TS 36.133[16], clause 8.1.2.4.25.2 and 8.1.2.4.26.1).

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 as follows:

2> for the PCell, apply the time domain measurement resource restriction in accordance with
measSubframePatternPCell, 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 SCaell;

1> if the UE has a measConfig with rs-sinr-Config configured, perform RS-SINR (as indicated 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 reportCGl:
3> if the RAT indicated in the associated measObject is not NR:
4> if si-RequestForHO is configured for the associated reportConfig:

5> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using autonomous gaps as hecessary;

4> else
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5> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using available idle periods or using autonomous gaps as necessary;
3> else

4> perform the corresponding measurements on the NR frequency indicated in the associated measObject
using availableidle periods;

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 cellForWhichToReportCGI 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 ForWhichToReportCGlI 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;

4> if cell AccessRelatedinfoList is included, use trackingAreaCode and plmn-ldentityList from the entry
of cell AccessRelatedIinfoList 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, asincluded in the multiBandinfoList,
if multiple frequency band indicators are included in the Systemlnfor mationBlockTypelof the
concerned cell;

5> try to acquire the freqBandindicatorPriority, if the freqBandindicatorPriority isincluded in the
Systemlnfor mationBlockTypelof 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 ldentities, 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 cell ForWhichToReportCGlI 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;
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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 SB1 (see TS 38.213 [88], clause 13):

5> try to acquire the plmn-ldentitylnfoList including plmn-IdentityList, 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 QClI 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:
4> if sMeasureis not configured; or
4> if the UE isnot in NE-DC and the PCell RSRP, after layer 3 filtering, islower than s-Measure; or
4> if the UE isin NE-DC and the PSCell RSRP, after layer 3 filtering, is lower than s-Measure; 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 reportStrongestCSl -
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-Measisincluded 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> dlse

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;
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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-Measiis 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 reportSFTD-Measiis set to neighbor Cells in 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 measRSH -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
shall:

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-InterFreqinfoList in RRCConnectionReconfiguration or in v2x-
Inter FreginfoList within Systeml nformationBlockType2l or Systeml nformationBlockType26:

2> if the UEisin 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-
CommiTxPool Exceptional if included in SystemlnformationBlockType21;

3> dseif v2x-CommTxPoolNormal or v2x-CommTxPool Exceptional isincluded in v2x-InterFreglnfolList for
the concerned frequency within Systeml nfor mationBlockType21 or Systeml nformationBlockType26:

4> perform CBR measurement on pools in v2x-CommTxPool Normal and v2x-CommTxPool Exceptional
in v2x-1nter FreglnfoList for the concerned frequency in SystemlnformationBlockType21 or
Systeml nformationBl ockType26;

3> elseif the concerned frequency broadcasts Systeml nfor mationBlockType21.:

4> perform CBR measurement on pools in 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 pools in v2x-CommTxPool Normal Dedicated or v2x-
SchedulingPool if included in RRCConnectionReconfiguration, v2x-CommTxPool Exceptional if
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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-Inter FreglnfoList for the concerned frequency in
RRCConnectionReconfiguration;

3> elseif the concerned frequency broadcasts Systeml nfor mationBlockType21:

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, sensingResel ectionCounter and sensingPriority.

NOTE 3: The s-Measure defines when the UE is required to perform measurements. The UE is however allowed to
perform measurements also when the PCell RSRP (or PSCell RSRP, if the UE isin NE-DC) 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
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except for NR, a = /24, where k is the filter Coefficient for the corresponding measurement quantity
received by the quantityConfig; for NR, a = 1/24) where ki is the filter Coefficient for the corresponding
measurement quantity of the i:th QuantityConfigNR in quantityConfigNRList, and i isindicated by
quantityConfigSet in MeasObjectNR;

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 result;
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 measldList within VarMeasConfig:
2> if the corresponding reportConfig includes a purpose set to reportSrongestCellsFor SON:
3> consider any neighbouring cell detected on the associated frequency to be applicable;
2> elseif the corresponding reportConfig includes a purpose set to reportCGl:

3> consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which
has aphysical cell identity matching the value of the cellForWhichToReportCGI included in the
corresponding measObject within the VarMeasConfig to be applicable;

2> ese

3> if the corresponding measObject concerns E-UTRA:
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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> dse:

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 this measld;

5> dse

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,;

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 asthe timeto trigger instead of the value of
timeToTrigger in the corresponding reportConfig for cellsincluded in the 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 ncc-Permitted defined within the VarMeasConfig for this measld;

3> elseif the corresponding measObject concerns WLAN:
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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 wian-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 thereportSFTD-Meas s set to neighbor Cells in the corresponding reportConfigl nter 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 poolsindicated by the tx-ResourcePool ToAddList defined within the
VarMeasConfig for this measld to be applicable;

2> if the corresponding reportConfig includes a purpose set to reportLocation:
3> consider only the PCell to be applicable;

2> if thetrigger Typeis 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 for all measurements after layer 3 filtering taken during timeToTrigger defined for this event
within the VarMeasConfig, while the VarMeasReportList does not include a measurement reporting entry for
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
measl d;

3> if the UE supports T312 and if useT312 isincluded for this event and if T310 is running:
4> if T312 isnot running:
5> dtart timer T312 with the value configured in the corresponding measObject;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> if thetrigger Typeis 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
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2>

2>

2>

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> start timer T312 with the value configured in the corresponding measObject;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetrigger Type is 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:
5> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to 0;
5> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetriggerTypeis 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
all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for
this event:

3> remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> if reportOnLeave is set to TRUE for the corresponding reporting configuration or if a6-ReportOnLeaveis
set to TRUE or if a4-a5-ReportOnLeave is set to TRUE for the corresponding reporting configuration:

4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cellsTriggeredList defined within the VarMeasReportList for this measld is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measld;
4> stop the periodical reporting timer for thismeasld, if running;

if 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 for all measurements after layer 3 filtering taken during timeToTrigger
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2>

2>

2>

2>

defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an
measurement reporting entry for this measld (i.e. afirst CSI-RS resource 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 CSI-RS resource(s) in the csi-RS-TriggeredList defined within the
VarMeasReportList for this measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

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 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 this measid 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 thetriggerTypeis 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
this measld 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 measld;

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> initiate 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;
4> stop the periodical reporting timer for this measld, if running;

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 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 this measid to 0;

3> include the concerned transmission resource pool(s) in the poolsTriggeredList defined within the
VarMeasReportList for this measld;

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 eventl d 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 thismeasid to O;
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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;

2> 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 this measld, if running;

2> 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 thismeasid to O;
3> initiate the measurement reporting procedure, as specified in 5.5.5;
2> if measRSS-ReportConfig isincluded and if a (first) measurement result is available:
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> 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;

2> elseif the purposeisincluded and set to reportStrongestCells, 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;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;
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
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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 36.133 [16], 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
guantity 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 measld;
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;
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 this measid 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 (or PSCell RSRP, if the UE isin
NE-DC) 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].

5.54.2 Event Al (Serving becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;

1> consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, is fulfilled;
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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, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A2-2, 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 A2-1 (Entering condition)
Ms+ Hys< Thresh
Inequality A2-2 (Leaving condition)
Ms—Hys> Thresh
The variables in the formula are defined as follows:
Msisthe measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh isthe threshold parameter for this event (i.e. a2-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.

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, is fulfilled;
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1> if usePSCell of the corresponding reportConfig is set to true:
2> use the PSCell for Mp, Ofp and Ocp;

1> else
2> use the PCell for Mp, Ofp and Ocp;

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 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. 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.

Mp is the measurement result of the PCell/ PSCell, not taking into account any offsets.

Ofp isthe 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. celllndividual 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.

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. 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.

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, isfulfilled;
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 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).
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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.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh isthe 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< ThresHL

Inequality A5-2 (Entering condition 2)

Mn+ Ofn+Ocn— Hys > Thresh2

Inequality A5-3 (Leaving condition 1)

Mp—Hys> ThresHL

Inequality A5-4 (Leaving condition 2)

Mn+ Ofn+Ocn+ Hys < Thresh2

The 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.

Hys isthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
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Threshl isthe threshold parameter for this event (i.e. a5-Threshold1l as defined within reportConfigEUTRA for this
event).

Thresh2 isthe 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.
Threshl is expressed 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.

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.

Hys isthe 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.

5.5.4.7 Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:
1> for UTRA and CDMAZ2000, 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)
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Mn+ Ofn— Hys > Thresh

Inequality B1-2 (Leaving condition)

Mn+Ofn+ Hys< Thresh

The variables in the formula are defined as follows:

Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets. For CDMA 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).

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Thresh isthe threshold parameter for this event (i.e. b1-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.
5.5.4.8 Event B2 (PCell becomes worse than thresholdl and inter RAT neighbour
becomes better than threshold2)
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 |east
one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)
Mp-+ Hys< ThresHL
Inequality B2-2 (Entering condition 2)
Mn+Ofn— Hys> Thresh2
Inequality B2-3 (Leaving condition 1)
Mp—Hys> Threstl
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 is the 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).

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).
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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, isfulfilled;
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-RSIndividual 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.
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)
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Mcr +Ocr + Hys< Mref + Oref + Off

The variablesin 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.

Hysisthe hysteresis parameter for this event.

Thresh is the threshold parameter for this event (i.e. wl-Threshold as defined within reportConfiglnterRAT for this
event).

Mn isexpressed in dBm.
Hysis expressed in dB.
Thresh is expressed in the same unit as Mn.
5.5.4.12 Event W2 (All WLAN inside WLAN mobility set becomes worse than

threshold1 and a WLAN outside WLAN mobility set becomes better than
threshold?2)

The UE shall:
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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< ThresHL

Inequality W2-2 (Entering condition 2)

Mn—Hys> Thresh2

Inequality W2-3 (Leaving condition 1)

Ms— Hys> ThresHL

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 wian-
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.
Threshl is expressed in the same unit as Ms.
Thresh2 is expressed in the same unit as Mn.
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:
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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.
Hys is the hysteresis parameter for this event.

Thresh is the threshold parameter for this event (i.e. w3-Threshold as defined within reportConfiglnter RAT 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 V1-2 (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 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 as Ms.

Thresh is expressed in the same unit as Ms.

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 VV 2-2, 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).
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Thresh is the 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 as Ms.

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. hl-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:
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 is the reference threshold parameter for this event given in MeasConfig(i.e. heightThreshRef as defined
within MeasConfig).
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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

5551 General

UE EUTRAN

MeasurementReport

Figure 5.5.5.1-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN. The UE shall 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
quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

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 eventAS:

2> if purpose for the reportConfig or reportConfiglnterRAT 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 and if eventld is set to eventA3 or eventA4 or eventAS:

5> set measResultBestNeighCell to include the available results, as specified in 5.5.5.2, of the non-
serving cell with the highest sorting quantity determined as specified in 5.5.5.3;
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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 least 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 reportSrongestCells or to
reportSrongestCellsFor SON:

4> for each included cell, include the layer 3 filtered measured resultsin 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 triggerQuantity, 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-Index and reportQuantityRS-IndexNR are configured, set measResultRS
IndexList to include the result of the best beam if threshRS-Index isincluded in the
VarMeasConfig for the corresponding measObject, and the remaining beams whose quantity is
above threshRS-Index, 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 sshindex;

8> if reportRS-IndexResultsNR is set to TRUE, for each quantity indicated, include the
corresponding measurement result in measResultSSB-Index for each ssh-Index;

6> sort the included 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 ReportConfiglnter RAT
includes the reportQuantityUTRA-FDD:
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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 measld 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 cell ForWhichToReportCGlI
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-Identity;

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-IdentityList 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;

7> if the subset of PLMN identities determined according to the previous includes at least one
PLMN identity, include the plmn-ldentityList 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-ldentityList 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:
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7> include in the plmn-IdentityList the list of identities starting from the second entry of
PLMN ldentities in the broadcast information;
4> if the cell AccessRelatedI nfoList-5GC has been acquired:
5> include cgi-Info-5GC;
NOTE la The UE may include the cgi-1nfo-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-1dentitylnfoList 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 noSIB1 field;

1> for the cellsincluded 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 maxReportCells in 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 measld;

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: Thereliahility 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 isincluded in the measResultCS -RS-List:
4> include the measC3-RSd;

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
resourceisincluded first;

4> if reportCRS-Meas is included within the associated reportConfig, and the cell indicated by
physCellld of this CSI-RS resource is hot 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];
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5> set the rsrqResult 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 currentSFN;
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
channelOccupancyThreshold within al the sample values in 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 ocitylnfo, if available;

1> if the includeWLAN-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 theincludeBT-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 RSS! for Bluetooth beacons;
1> if thereportSSTD-Meas is 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 thereportS-TD-Measis set to neighborCells or pSCell within the corresponding reportConfiglnter RAT for
this measld, for each applicable cell for which results are available:

2> set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower layers;

2> if the ss-rsrp in the reportQuantityCelINR is set to TRUE within the corresponding reportConfiginter RAT for
this measld:

3> include rsrpResult set to the RSRP of the concerned cell;
1> if thereis at 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 thetriggerTypeis set to event:;

4> include the transmission resource pools included in the poolsTriggeredList as defined within the
VarMeasReportList for this measid;

3> ese
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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 I dentity 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> start the periodical reporting timer with the value of reportinterval as defined within the corresponding
reportConfig for this measid;

1> else
2> if thetriggerTypeis set to periodical:
3> remove the entry within the VarMeasReportList for this measld;
3> remove this measld from the measldList within VarMeasConfig;
1> if the measured results are for CDMA2000 HRPD:
2> set the preRegistrationStatusHRPD to the UE's CDMA2000 upper layer's HRPD preRegistrationStatus;
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 quantityConfigWMLAN 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:
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4> consider WLAN with any WLAN identifiers to be applicable for measurement reporting;
3> else

4> consider only WLANSs which do not match all WLAN identifiers of any entry within wian-MobilitySet
in VarWLAN-MobilityConfig to be applicable for measurement reporting;

3> include applicable WLAN in order of decreasing WLAN RSS!, 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 reportQuantityVWLAN exists within the ReportConfiglnter RAT within the VarMeasConfig for this
measld:

4> if bandRequestWLAN is set to TRUE:
5> set bandWLAN to include WLAN band of the WLAN measured;
4> if carrierInfoRequestWLAN 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 backhaulUL-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> if the UE is configured with NE-DC:

2> submit the MeasurementReport message via SRB1 embedded in NR RRC message
ULInformationTransferMRDC as specified in TS 38.331 [82].

1> else

2> submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;

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:
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2> include cell quantities RSRP and RSRQ while SINR isincluded if the UE is configured to measure this
guantity on an NR frequency, possibly different from the concerned serving frequency, but only if configured
by NR measConfig:

2> include beam results and beam quantitiesif 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> for aneighbouring cell:

2> include cell quantities, beam results and beam quantitiesif 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:

5.5.5.3 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> ese
3> if RSRP isone of the candidate sorting quantities;
4> consider RSRP to be the sorting quantity;
3> dse

4> consider RSRQ to be the sorting quantity;
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
andin5.3.5.4;
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- 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 measObjectld
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;

- inthe first 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 measldList 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 valuesin 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 value 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> ese

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 (configured by E-UTRA RRC), 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.

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:
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2> counting handovers instead of cell reselections;

2> applying the parameter applicable for RRC_CONNECTED asincluded in speedStatePars within
VarMeasConfig;

1> if high mobility state is detected:

2> usethetimeToTrigger vaue multiplied by sf-High within VarMeasConfig;
1> else if medium mobility state is detected:

2> usethetimeToTrigger value multiplied by sf-Medium within VarMeasConfig;
1> dse

2> no scaling is applied;
5.5.7 Inter-frequency RSTD measurement indication

55.7.1 General

UE EUTRAN

Inter FregRSTDMeasur ementl ndication

A\ 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 procedure is
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.

55.7.2 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.

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 previously initiate the procedure to
indicate start.
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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-Inter Fregindication as follows:
3> if the procedure is initiated to indicate start of inter-frequency RSTD measurements:
4> set the rstd-InterFreqinfolist 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> dseif the procedureisinitiated to indicate stop of inter-frequency RSTD measurements:
4> et the rstd-Inter Freglindication to the value stop;
1> dse
2> set the rstd-InterFreglindication as follows:
3> if the procedure is initiated to indicate start of intra-frequency RSTD measurements:
4> set 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 is initated 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 FregRSTDMeasur ementl ndication message to lower layers for transmission, upon which the
procedure ends;

5.6 Other

5.6.0 General
For NB-10T, 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 inf