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Foreword

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

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

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

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

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

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

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

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

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

The RRC protocol is also used to configure the radio interface between an |AB-node and its parent node [2].

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

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

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

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

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

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

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

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

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

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

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

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

[12] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.
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[13]
[14]
[15]

[16]

[17]
[18]

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

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

[40]
[41]
[42]
[43]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3GPP TS 36.133:"E-UTRA; Requirements for support of radio resource management".
3GPP TS 37.340: "E-UTRA and NR; Multi-connectivity; Stage 2".

3GPP TS 38.413: "NG-RAN, NG Application Protocol (NGAP)".

3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
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[44] 3GPP TR 36.816: "Evolved Universal Terrestrial Radio Access (E-UTRA); Study on signalling
and procedure for interference avoidance for in-device coexistence .

[45] 3GPP TS 25.331: "Universal Terrestrial Radio Access (UTRA); Radio Resource Control (RRC);
Protocol specification”.

[46] 3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

[47] 3GPP TS 38.340: "Backhaul Adaptation Protocol (BAP) specification”

[48] 3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access'.

[49] 3GPP TS 37.355: "L TE Positioning Protocol (LPP)".

[50] IEEE 802.11-2012, Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) specifications, IEEE Std.

[51] Bluetooth Special Interest Group: "Bluetooth Core Specification v5.0", December 2016.

[52] 3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace
control and configuration management".

[53] 3GPP TS 38.314: "NR; layer 2 measurements’”.

[54] Void.

[55] 3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-
Everything (V2X) services'.

[56] 3GPP TS 23.285: "Technical Specification Group Services and System Aspects; Architecture
enhancements for V2X services'.

[57] 3GPP TS 24.587: " Technical Specification Group Core Network and Terminals; Vehicle-to-
Everything (V2X) servicesin 5G System (5GS)".

[58] Military Standard WGS84 Metric MIL-STD-2401 (11 January 1994): "Military Standard
Department of Defence World Geodetic System (WGS)".

[59] 3GPP TS 38.101-4 "NR; User Equipment (UE) radio transmission and reception; Part 4:
Performance Requirements’”.

[60] 3GPP TS 33.536: "Technical Specification Group Services and System Aspects; Security aspects
of 3GPP support for advanced V ehicle-to-Everything (V2X) services'.

[61] 3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA), Evolved Universal Terrestrial
Radio Access (E-UTRA) and New Radio (NR); Radio measurement collection for Minimization
of Drive Tests (MDT); Overal description; Stage 2".

[62] 3GPP TS 36.306: "User Equipment (UE) radio access capabilities”.

[63] 3GPP TS 38.174: "NR; Integrated Access and Backhaul (IAB) radio transmission and reception”.

3 Definitions, symbols and abbreviations
3.1 Definitions

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

BH RLC channel: An RLC channel between two nodes, which is used to transport backhaul packets.

CEIL: Mathematical function used to 'round up'i.e. to the nearest integer having a higher or equal value.
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DAPS bearer: abearer whose radio protocols are located in both the source gNB and the target gNB during DAPS
handover to use both source gNB and target gNB resources.

Dedicated signalling: Signalling sent on DCCH logical channel between the network and a single UE.

Dor mant BWP: The dormant BWP is one of downlink BWPs configured by the network via dedicated RRC signalling.
In the dormant BWP, the UE stops monitoring PDCCH on/for the SCell, but continues performing CSI measurements,
Automatic Gain Control (AGC) and beam management, if configured. For each serving cell other than the SpCell or
PUCCH SCédll, the network may configure one BWP as a dormant BWP.

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

Global cell identity: Anidentity to uniquely identifying an NR cell. It is consisted of cellldentity and plmn-Identity of
the first PLMN-Identity in plmn-ldentityList in SIB1.

Infor mation element: A structural element containing single or multiple fieldsis referred as information element.

NPN-only Cell: A cell that is only available for normal service for NPNs' subscriber. An NPN-capable UE determines
that acell is NPN-only Cell by detecting that the cellReservedForOtherUse | E is set to true while the npn-
IdentitylnfoList IE is present in Cell AccessRel ated nfo.

NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [55],
between two or more nearby UES, using NR technology but not traversing any network node.

PNI-NPN identity: anidentifier of a PNI-NPN comprising of aPLMN ID and a CAG -ID combination.

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

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

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

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

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

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

Serving Cdll: For aUE in RRC_CONNECTED not configured with CA/DC 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 cells comprising of the Specia Cell(s) and all secondary cells.

SNPN identity: anidentifier of an SNPN comprising of aPLMN ID and an NID combination.

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

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

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

UE Inactive AS Context: UE Inactive AS Context is stored when the connection is suspended and restored when the
connection is resumed. It includes information as defined in clause 5.3.8.3.
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V2X sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [56], 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 given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in

TR 21.905 [1].

5GC
ACK
AM
ARQ
AS
ASN.1
BAP
BCD
BH
BLER
BWP
CA
CAG
CAG-ID
CAPC
CBR
CCCH
CG
CHO
CLI
CMAS
CP
cPC
C-RNTI
csl
DAPS
DC
DCCH
DCI
DCP
DFN
DL
DL-PRS
DL-SCH
DM-RS
DRB
DRX
DTCH
EN-DC
EPC
EPS
ETWS
E-UTRA
E-UTRA/5GC
E-UTRA/EPC
E-UTRAN
FDD
FFS
GERAN
GNSS
GSM
HARQ

5G Core Network

Acknowledgement

Acknowledged Mode

Automatic Repeat Request

Access Stratum

Abstract Syntax Notation One
Backhaul Adaptation Protocol

Binary Coded Decimal

Backhaul

Block Error Rate

Bandwidth Part

Carrier Aggregation

Closed Access Group

Closed Access Group Identifier
Channel Access Priority Class

Channel Busy Ratio

Common Control Channel

Céll Group

Conditional Handover

Cross Link Interference

Commercial Mobile Alert Service
Control Plane

Conditional PSCell Change

Cell RNTI

Channel State Information

Dua Active Protocol Stack

Dual Connectivity

Dedicated Control Channel

Downlink Control Information

DCI with CRC scrambled by PS-RNTI
Direct Frame Number

Downlink

Downlink Positioning Reference Signal
Downlink Shared Channel
Demodulation Reference Signal

(user) Data Radio Bearer
Discontinuous Reception

Dedicated Traffic Channel

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

Evolved Packet System

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

E-UTRA connected to EPC

Evolved Universal Terrestrial Radio Access Network
Frequency Division Duplex

For Further Study

GSM/EDGE Radio Access Network
Global Navigation Satellite System
Global System for Mobile Communications
Hybrid Automatic Repeat Request
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HRNN Human Readable Network Name
IAB Integrated Access and Backhaul
IAB-DU IAB-node DU

IAB-MT IAB Mobile Termination

IDC In-Device Coexistence

IE Information element

IMSI International Mobile Subscriber |dentity
kB Kilobyte (1000 bytes)

L1 Layer 1

L2 Layer 2

L3 Layer 3

LBT Listen Before Talk

MAC Medium Access Control

MCG Master Cell Group

MDT Minimization of Drive Tests
MIB Master Information Block

MPE Maximum Permissible Exposure
MR-DC Multi-Radio Dual Connectivity
N/A Not Applicable

NE-DC NR E-UTRA Dua Connectivity

(NG)EN-DC E-UTRA NR Dua Connectivity (covering E-UTRA connected to EPC or 5GC)
NGEN-DC E-UTRA NR Dua Connectivity with E-UTRA connected to 5GC

NID Network Identifier

NPN Non-Public Network

NR-DC NR-NR Dual Connectivity

NR/5GC NR connected to 5GC

PCell Primary Cell

PDCP Packet Data Convergence Protocol
PDU Protocol Data Unit

PLMN Public Land Mobile Network
PNI-NPN Public Network Integrated Non-Public Network
posSIB Positioning SIB

PRS Positioning Reference Signal

PSCdll Primary SCG Cell

PWS Public Warning System

QoS Quality of Service

RAN Radio Access Network

RAT Radio Access Technology

RLC Radio Link Control

RMTC RSSI Measurement Timing Configuration
RNA RAN-based Notification Area

RNTI Radio Network Temporary Identifier
ROHC Robust Header Compression

RPLMN Registered Public Land Mobile Network
RRC Radio Resource Control

RS Reference Signal

SBAS Satellite Based Augmentation System
SCell Secondary Cell

SCG Secondary Cell Group

SCS Subcarrier Spacing

SFN System Frame Number

SFTD SFN and Frame Timing Difference
Sl System Information

SIB System Information Block

SL Sidelink

SLSS Sidelink Synchronisation Signal
SNPN Stand-alone Non-Public Network
SpCell Special Cell

SRB Signalling Radio Bearer

SRS Sounding Reference Signal

SSB Synchronization Signal Block

TAG Timing Advance Group

ETSI



3GPP TS 38.331 version 16.10.0 Release 16 27 ETSI TS 138 331 V16.10.0 (2022-10)

TDD
™
UE
UL
UM
upP

Time Division Duplex
Transparent Mode

User Equipment

Uplink
Unacknowledged Mode
User Plane

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

4

4.1

General

Introduction

This specification is organised as follows:

- clause 4.2 describes the RRC protocol model;

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

- clause 4.4 lists the RRC functions;

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

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

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

- clause 8 specifies the encoding of the RRC messages,

- clause 9 specifies the specified and default radio configurations;

- clause 10 specifies generic error handling;

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

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

4.2

4.2.1

Architecture

UE states and state transitions including inter RAT

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

- RRC_IDLE:

A UE specific DRX may be configured by upper layers;

UE controlled mobility based on network configuration;

The UE:

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

Acquires system information and can send Sl request (if configured);
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Performs logging of available measurements together with location and time for logged measurement
configured UEs;

Performs idle/inactive measurements for idle/inactive measurement configured UEs.

- RRC_INACTIVE:

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

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

A RAN-based notification areais configured by RRC layer;

The UE:

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

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

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

Performs logging of available measurements together with location and time for logged measurement
configured UEs;

Performs idle/inactive measurements for idle/inactive measurement configured UES.

- RRC_CONNECTED:

- The UE storesthe AS context;

- Transfer of unicast data to/from UE;

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

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

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

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

- TheUE:

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

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

Performs neighbouring cell measurements and measurement reporting;

Acquires system information;

Performsimmediate MDT measurement together with available location reporting.

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

A

Resume/ Release

with Suspend
v Establish /
NR RRC_INACTIVE Release
Release
\ 4
NR RRC_IDLE

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

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

RRC_CONNECTED e al

A A

EUTRA 1 { NR
Handover
< RRC CONNECTED

A

Resume / Release
with Suspend

Establish / v Establish /
Release EUTRA NR Release

RRC_INACTIVE RRC INACTIVE

. Release
Reselection Reselection
v \ 4
EUTRA ) Reselection j NR
RRC_IDLE J‘ 'L RRC_IDLE

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

Figure 4.2.1-3 illustrates the mobility procedure supported between NR/5GC and UTRA-FDD.
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NR X Handover UTRA-FDD
RRC_CONNECTED j CELL_DCH

Figure 4.2.1-3: Mobility procedure supported between NR/5GC and UTRA-FDD

4.2.2 Signalling radio bearers

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

- 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;

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

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

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

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

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

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

For operation with shared spectrum channel access, SRBO, SRB1 and SRB3 are assigned with the highest priority
Channel Access Priority Class (CAPC), (i.e. CAPC = 1) while CAPC for SRB2 is configurable.

4.3 Services

4.3.1 Services provided to upper layers

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

- Transfer of dedicated signalling;
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- Broadcast of positioning assistance data.

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

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

4.4 Functions

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

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

- Including ETWS notification, CMAS notification;
- Including positioning assistance data.

- RRC connection control:
- Paging;

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

- Accessbarring;

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

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

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

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

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

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

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

- Recovery fromradio link failure.
- Inter-RAT mobility including e.g. AS security activation, transfer of RRC context information;
- Measurement configuration and reporting:

- Establishment/modification/release of measurement configuration (e.g. intra-frequency, inter-frequency and
inter- RAT measurements);
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- Setup and release of measurement gaps;
- Measurement reporting.
- Configuration of BAP entity and BH RLC channels for the support of |AB-node.

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

- Support of self-configuration and self-optimisation.

- Support of measurement logging and reporting for network performance optimisation, as specified in TS 37.320
[61].

5 Procedures

5.1 General

51.1 Introduction

This clause covers the general requirements.

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: Network may initiate a subsequent procedure prior to receiving the UE's response of a previoudly 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 unless explicitly stated otherwise;

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

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

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

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

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

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

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

5.1.3 Requirements for UE in MR-DC

In this specification, the UE considersiitself to bein:
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- EN-DC, if and only if it is configured with nr-SecondaryCell GroupConfig according to TS 36.331[10], and it is
connected to EPC,

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

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

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

The UE in (NG)EN-DC only executes a subclause of clause 5 in this specification when the subclause:
- isreferred to from a subclause under execution, either in this specification or in TS 36.331 [10]; or
- appliesto amessage received on SRB3 (if SRB3 is established); or
- appliesto field(s), I1E(s), UE variable(s) or timer(s) in this specification that the UE is configured with.

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

5.2 System information

5.2.1 Introduction
System Information (SI) is divided into the MIB and a number of SIBs and posSIBs where:

- the MIB isaways transmitted on the BCH with a periodicity of 80 ms and repetitions made within 80 ms (TS
38.212 [17], clause 7.1) and it includes parameters that are needed to acquire SIB1 from the cell. Thefirst
transmission of the MIB is scheduled in subframes as defined in TS 38.213 [13], clause 4.1 and repetitions are
scheduled according to the period of SSB;

- the 9B1 istransmitted on the DL-SCH with a periodicity of 160 ms and variable transmission repetition
periodicity within 160 ms as specified in TS 38.213 [13], clause 13. The default transmission repetition
periodicity of SB1 is 20 ms but the actual transmission repetition periodicity is up to network implementation.
For SSB and CORESET multiplexing pattern 1, SIB1 repetition transmission period is 20 ms. For SSB and
CORESET multiplexing pattern 2/3, S B1 transmission repetition period is the same as the SSB period (TS
38.213 [13], clause 13). SB1 includes information regarding the availability and scheduling (e.g. mapping of
SIBsto S| message, periodicity, SI-window size) of other SIBs with an indication whether one or more SIBs are
only provided on-demand and, in that case, the configuration needed by the UE to perform the S| request. SB1
is cell-specific SIB;

- SIBsother than SB1 and posSIBs are carried in Systemlnformation (SI) messages, which are transmitted on the
DL-SCH. Only SIBs or posSIBs having the same periodicity can be mapped to the same SI message. SIBs and
posSIBs are mapped to the different SI messages. Each SI message is transmitted within periodically occurring
time domain windows (referred to as Sl-windows with same length for all SI messages). Each SI message is
associated with an Sl-window and the Sl-windows of different SI messages do not overlap. That is, within one
Sl-window only the corresponding SI message is transmitted. An SI message may be transmitted a number of
times within the SI-window. Any SIB or posSIB except SB1 can be configured to be cell specific or area
specific, using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB
while the area specific SIB is applicable within an areareferred to as S| area, which consists of one or several
cellsand isidentified by systemlnformationAreal D;

- The mapping of SIBsto Sl messagesis configured in schedulinglnfoList, while the mapping of posSIBsto S
messages is configured in posSchedulinglnfoList. Each SIB is contained only in asingle SI message. In the case

ETSI



3GPP TS 38.331 version 16.10.0 Release 16 34 ETSI TS 138 331 V16.10.0 (2022-10)

of posSIB, aposSIB carrying GNSS Generic Assistance Data for different GNSS/SBAS [49] is contained in
different SI messages. Each SIB and posSIB, including a posSIB carrying GNSS Generic Assistance Data for
one GNSS/SBAS, is contained at most once in that SI message;

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

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

NOTE: The physical layer imposes alimit to the maximum size a SIB can take. The maximum SB1 or S
message size is 2976 bits.

5.2.2 System information acquisition

5.2.2.1 General UE requirements
,E_El Network
P MIB
SIB1

A

SystemInformationRequest

SystemInformation messages

A A

Figure 5.2.2.1-1: System information acquisition

The UE appliesthe Sl acquisition procedure to acquire the AS, NAS- and positioning assi stance data information. The
procedure appliesto UEsin RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.

The UE in RRC_IDLE and RRC_INACTIVE shall ensure having avalid version of (at least) the MIB, SB1 through
SB4, SB5 (if the UE supports E-UTRA), SIB11 (if the UE is configured for idle/inactive measurements), SIB12 (if UE
is capable of NR sidelink communication and is configured by upper layersto receive or transmit NR sidelink
communication), and SIB13, SB14 (if UE is capable of V2X sidelink communication and is configured by upper layers
to receive or transmit V2X sidelink communication).

The UE shall ensure having avalid version of the posSIB requested by upper layers.
5.2.2.2 SIB validity and need to (re)-acquire SIB

5.2.2.21 SIB validity

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

When the UE acquiresaMIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE
stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the
PLMN-IdentitylnfoList for non-NPN-only cells or the first NPN identity (SNPN identity in case of SNPN, or PNI-NPN
identity in case of PNI-NPN) in the NPN-Identityl nfoList for NPN-only cells, the cellldentity, the

systeml nformationAreal D, if present, and the valueTag, if present, asindicated in the si-Schedulinglnfo for the SIB. If
the UE stores the acquired posSIB, then the UE shall store the associated areaScope, if present, the cellldentity, the
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systemlnformationAreal D, if present, the valueTag, if provided in assistanceDataS B-Element, and the expirationTime
if provided in assistanceDataS B-Element. The UE may use avalid stored version of the Sl except MIB, SB1, SBS6,
SIB7 or SB8 e.g. after cell re-selection, upon return from out of coverage or after the reception of Sl change indication.
The valueTag and expirationTime for posSIB is optionally provided in assistanceDataS B-Element, as specified in TS
37.355 [49].

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

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

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

3> if the UE is NPN capable and the cell isan NPN-only cell:

4> if the first NPN identity included in the NPN-IdentitylnfoList, the systemlnformationAreal D and the
valueTag that are included in the si-Schedulinglnfo for the SIB received from the serving cell are
identical to the NPN identity, the systeml nformationAreal D and the valueTag associated with the
stored version of that SIB:

5> consider the stored SIB asvalid for the cell;

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

4> consider the stored SIB asvalid for the cell;

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

3> if the UE is NPN capable and the cell isan NPN-only cell:

4> if thefirst NPN identity in the NPN-IdentitylnfoList, the cellldentity and valueTag that are included in
the si-Schedulingl nfo for the SIB received from the serving cell are identical to the NPN identity, the
cellldentity and the valueTag associated with the stored version of that SIB:

5> consider the stored SIB asvalid for the cell;

3> eseif the first PLMN-Identity in the PLMN-IdentitylnfoList, the cellldentity and valueTag that are
included in the si-Schedulinginfo for the SIB received from the serving cell are identical to the PLMN-
| dentity, the cellldentity and the valueTag associated with the stored version of that SIB:

4> consider the stored SIB as valid for the cell;
1> for each stored version of a posSIB:

2> if the areaScope is associated and its value for the stored version of the posSIB is the same as the value
received in the posS B-MappingInfo for that posSIB from the serving cell and the systeml nformationAreal D
included in the si-Schedulinglnfo is identical to the systemlnformationAreal D associated with the stored
version of that posSIB:

3> if the valueTag (see TS 37.355 [49]) for the posSIB received from the serving cell isidentical to the
valueTag associated with the stored version of that posSIB; or if the expirationTime (see TS 37.355 [49])
associated with the stored posSIB has not been expired:

4> consider the stored posSIB as valid for the cell;
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2> if the areaScope is not present for the stored version of the posSIB and the areaScope valueis not included in
the posS B-Mappinglnfo for that posSIB from the serving cell and the cellldentity for the posSIB received
from the serving cell isidentical to the cellldentity associated with the stored version of that posSIB:

3> if the valueTag (see TS 37.355 [49]) for the posSIB received from the serving cell isidentical to the
valueTag associated with the stored version of that posSIB; or if the expirationTime (see TS 37.355 [49])
associated with the stored posSIB has not been expired:

4> consider the stored posSIB as valid for the cell;

5.2.2.2.2 Sl change indication and PWS notification

A modification period is used, i.e. updated SI message (other than SI message for ETWS, CMAS and positioning
assistance data) is broadcasted in the modification period following the one where Sl change indication is transmitted.
The modification period boundaries are defined by SFN values for which SFN mod m = 0, where mis the number of
radio frames comprising the modification period. The modification period is configured by system information. The UE
receives indications about SI modifications and/or PWS notifications using Short Message transmitted with P-RNTI
over DCI (see clause 6.5). Repetitions of SI change indication may occur within preceding modification period. S|
change indication is not applicable for SI messages containing posSIBs.

UEsin RRC_IDLE or in RRC_INACTIVE shall monitor for Sl change indication in its own paging occasion every
DRX cycle. UEsin RRC_CONNECTED shall monitor for Sl change indication in any paging occasion at least once per
modification period if the UE is provided with common search space, including pagingSearchSpace, searchSpaceS B1
and searchSpaceOther Systeml nformation, on the active BWP to monitor paging, as specified in TS 38.213 [13], clause
13.

During amodification period where ETWS or CMAS transmission is started or stopped, the SI messages carrying the
posSIBs scheduled in posSchedulinglnfoList may change, so the UE might not be able to successfully receive those
posSIBs in the remainder of the current modification period and next modification period according to the scheduling
information received prior to the change.

ETWS or CMAS capable UEsin RRC_IDLE or in RRC_INACTIVE shall monitor for indications about PWS
notification in its own paging occasion every DRX cycle. ETWS or CMAS capable UEsin RRC_CONNECTED shall
monitor for indication about PWS notification in any paging occasion at |east once every defaultPagingCycle if the UE
is provided with common search space, including pagingSearchSpace, searchSpaceSB1 and

searchSpaceOther Systeml nformation, on the active BWP to monitor paging.

For Short M essage reception in a paging occasion, the UE monitors the PDCCH monitoring occasion(s) for paging as
specified in TS 38.304 [20] and TS 38.213 [13].

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

1> if the UE is ETWS capable or CMAS capable, the etwsAndCmasl ndication bit of Short Message is set, and the
UE is provided with searchSpaceS B1 and searchSpaceOther Systeml nfor mation on the active BWP or the initial
BWP:

2> immediately re-acquire the SIB1,

2> if the UE is ETWS capable and si-Schedulingl nfo includes scheduling information for S B6:
3> acquire SIB6, as specified in clause 5.2.2.3.2, immediately;

2> if the UE is ETWS capable and si-Schedulinglnfo includes scheduling information for S B7:
3> acquire SIB7, as specified in clause 5.2.2.3.2, immediately;

2> if the UE isCMAS capable and si-Schedulinglnfo includes scheduling information for SIBS:
3> acquire SIB8, as specified in clause 5.2.2.3.2, immediately;

NOTE: Incase SB6, SB7, or S B8 overlap with a measurement gap it isleft to UE implementation how to
immediately acquire SB6, SIB7, or S BS.

1> if the systeminfoModification bit of Short Message is set:
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2> apply the Sl acquisition procedure as defined in clause 5.2.2.3 from the start of the next modification period.

5.2.2.3 Acquisition of System Information
52231 Acquisition of MIB and SIB1
The UE shall:

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

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

1> if the UE isin RRC_CONNECTED with an active BWP with common search space configured by
searchSpaceS B1 and the UE has not stored avalid version of a SIB or posSIB, in accordance with clause
5.2.2.2.1, of one or several required SIB(s) or posSIB(s) in accordance with clause 5.2.2.1, and, UE has not
acquired SIB1 in current modification period; or

1>if the UE isin RRC_CONNECTED with an active BWP with common search space configured by
searchSpaceS B1, and, the UE has not stored avalid version of a SIB or posSIB, in accordance with clause
5.2.2.2.1, of one or several required SIB(s) or posSIB(s) in accordance with clause 5.2.2.1, and, si-
BroadcastStatus for the required SIB(s) or posS -BroadcastStatus for the required posSIB(s) is set to
notbroadcasting in acquired SB1 in current modification period; or

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

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

3> acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
3> if the UE is unable to acquire the S BL1.:
4> perform the actions as specified in clause 5.2.2.5;
3> else
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.

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

3> perform the actions as specified in clause 5.2.2.5.

NOTE: The UEin RRC_CONNECTED isonly required to acquire broadcasted SIB1 if the UE can acquire it
without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
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5.2.2.3.2 Acquisition of an SI message

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

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

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

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 SI message is configured in the schedulingl nfoList:

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 schedulinglnfoList in si-Schedulinglnfo in SB1;

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

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

2> elseif the concerned Sl message is configured in the posSchedulinglnfoList and offsetToSI-Used is not
configured:

3> create a concatenated list of SI messages by appending the posSchedulinglnfoList in posSl-Schedulinglnfo
in SB1 to schedulinglnfoList in si-Schedulinginfo in SB1,;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list;

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

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

2> elseif the concerned SI message is configured by the posSchedulinglnfoList and offsetToS-Used is
configured:

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 SB1,;

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 SB1;

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

3> the SI-window starts at the dot #a, where a = x mod N, in the radio frame for which SFN mod T =
FLOOR(X/N) +8, where T is the posS -Periodicity of the concerned SI message and N is the number of
dotsin aradio frame as specified in TS 38.213 [13];

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

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

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

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

NOTE 4: A UE in RRC_CONNECTED may stop the PDCCH monitoring during the SI window for the concerned
Sl message when the requested SIB(S) are acquired.

NOTE 5: A UE capable of NR sidelink communication and configured by upper layersto perform NR sidelink
communication on a frequency, may acquire S B12 or Systeml nfor mationBlockType28 from a cell other
than current serving cell (for RRC_INACTIVE or RRC_IDLE) or current PCell (for
RRC_CONNECTED), if SB12 of current serving cell (for RRC_INACTIVE or RRC_IDLE) or current
PCell (for RRC_CONNECTED) does not provide configuration for NR sidelink communication for the
frequency, and if the other cell providing configuration for NR sidelink communication for the frequency
meets the S-criteriaas defined in TS 38.304 [20] or TS 36.304 [27].

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

5.2.2.3.3 Request for on demand system information
The UE shall:

1> if SB1 includes si-Schedulingl nfo containing si-RequestConfigSUL and criteria to select supplementary uplink
asdefined in TS 38.321[ 3], clause 5.1.1 is met:

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

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

1> elseif SB1 includes si-Schedulinglnfo containing si-RequestConfig and criteriato select normal uplink as
defined in TS 38.321[3], clause 5.1.1 is met:

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

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

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

2> apply the default MAC Cell Group configuration as specified in 9.2.2;
2> apply the timeAlignmentTimer Common included in S BL1,;
2> apply the CCCH configuration as specified in 9.1.1.2;

2> initiate transmission of the RRCSysteml nfoRequest message in accordance with 5.2.2.3.4;

ETSI



3GPP TS 38.331 version 16.10.0 Release 16 40 ETSI TS 138 331 V16.10.0 (2022-10)

2> if acknowledgement for RRCSysteml nfoRequest message is received from lower layers:
3> acquire the requested SI message(s) as defined in clause 5.2.2.3.2, immediately;
1> if cell reselection occurs while waiting for the acknowledgment for SI request from lower layers:
2> reset MAC;
2> if Sl request is based on RRCSysteml nfoRequest message:
3> release RLC entity for SRBO.

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

5.2.2.3.3a Request for on demand positioning system information
The UE shall:

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

2> trigger the lower layer to initiate the Random Access procedure on supplementary uplink in accordance with
[3] using the PRACH preambl e(s) and PRACH resource(s) in posS-RequestConfigSUL corresponding to the
S| message(s) that the UE requires to operate within the cell, and for which posS-BroadcastStatusis set to
notBroadcasting;

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

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

2> trigger the lower layer to initiate the random access procedure on normal uplink in accordance with TS
38.321 [3] using the PRACH preamble(s) and PRACH resource(s) in posS -RequestConfig corresponding to
the SI message(s) that the UE upper layers require for positioning operations, and for which posS -
BroadcastSatusis set to notBroadcasting;

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

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

2> apply the default MAC Cell Group configuration as specified in 9.2.2;
2> apply the timeAlignmentTimer Common included in S BL1,;
2> apply the CCCH configuration as specified in 9.1.1.2;

2> initiate transmission of the RRCSysteml nfoRequest message with rrcPosSysteml nfoRequest in accordance
with 5.2.2.3.4;

2> if acknowledgement for RRCSysteml nfoRequest message with rrcPosSysteml nfoRequest is received from
lower layers:

3> acquire the requested SI message(s) as defined in clause 5.2.2.3.2, immediately;
1> if cell reselection occurs while waiting for the acknowledgment for Sl request from lower layers:
2> reset MAC,
2> if Sl request is based on RRCSystemlnfoRequest message with rrcPosSysteml nfoReguest:
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3> release RLC entity for SRBO.

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

5.2.2.34 Actions related to transmission of RRCSystemInfoRequest message
The UE shall set the contents of RRCSysteml nfoReguest message as follows:
1> if the procedure is triggered to request the required SI message(s) other than positioning:

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

1> elseif the procedureis triggered to request the required SI message(s) for positioning:

2> set the requestedPosS -List to indicate the SI message(s) that the UE upper layers require for positioning
operations, and for which posS-BroadcastStatus is set to notBroadcasting.

The UE shall submit the RRCSysteml nfoRequest message to lower layers for transmission.

5.2.2.3.5 Acquisition of SIB(s) or posSIB(s) in RRC_CONNECTED
The UE shall:

1> if the UE isin RRC_CONNECTED with an active BWP not configured with common search space with the
field searchSpaceOther Systeml nformation and the UE has not stored avalid version of a SIB or posSIB, in
accordance with clause 5.2.2.2.1, of one or several required SIB(s) or posSIB(s) in accordance with clause
5.2.2.1:

2> for the SI message(s) that, according to the si-Schedulinglnfo or posS -Schedulinglnfo in the stored SIB1,
contain at least one required SIB or requested posS| B:

3> if onDemandS B-Request is configured and timer T350 is not running:
4> initiate transmission of the DedicatedS BRequest message in accordance with 5.2.2.3.6;
4> start timer T350 with the timer value set to the onDemandS B-RequestProhibitTimer;

1> elseif the UE isin RRC_CONNECTED with an active BWP configured with common search space with the
field searchSpaceOther Systeml nformation and the UE has not stored a valid version of a SIB or posSIB, in
accordance with clause 5.2.2.2.1, of one or several required SIB(s) or posSIB(s) in accordance with clause
5221

2> for the SI message(s) that, according to the si-Schedulinglnfo in the stored SIB1, contain at least one required
SIB and for which si-BroadcastStatusis set to broadcasting:

3> acquire the SI message(s) as defined in clause 5.2.2.3.2;

2> for the SI message(s) that, according to the si-Schedulinglnfo in the stored SIB1, contain at least one required
SIB and for which si-BroadcastStatus is set to notBroadcasting:

3> if onDemandS B-Request is configured and timer T350 is not running:
4> initiate transmission of the DedicatedS BRegquest message in accordance with 5.2.2.3.6;
4> start timer T350 with the timer value set to the onDemandSl B-RequestProhibitTimer;

4> acquire the requested SI message(s) corresponding to the requested SIB(s) as defined in clause
5.2.2.3.2.

2> for the SI message(s) that, according to the posS-Schedulinglnfo in the stored SIB1, contain at least one
requested posSIB and for which posS -BroadcastStatus is set to broadcasting:

3> acquire the SI message(s) as defined in clause 5.2.2.3.2;
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2> for the SI message(s) that, according to the posSl -Schedulingl nfo in the stored SIB1, contain at |east one
reguested posSIB and for which posS-BroadcastStatusis set to notBroadcasting:
3> if onDemandS B-Request is configured and timer T350 is not running:
4> initiate transmission of the DedicatedS BRequest message in accordance with 5.2.2.3.6;
4> start timer T350 with the timer value set to the onDemandS B-RequestProhibitTimer;

4> acquire the requested SI message(s) corresponding to the requested posSIB(s) as defined in clause
52232

NOTE: UE may include on demand request for SIB and/or posSIB(s) in the same DedicatedS BRequest message.

5.2.2.3.6 Actions related to transmission of DedicatedSIBRequest message
The UE shall set the contents of DedicatedS BRequest message as follows:
1> if the procedure istriggered to request the required SIB(S):
2> include requestedS B-List in the onDemandS B-RequestList to indicate the requested SIB(S);
1> if the procedure istriggered to request the required posSIB(s):
2> include requestedPosS B-List in the onDemandS B-RequestList to indicate the requested posSIB(s).

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

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

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

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

3> perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304
[20];

2> else

3> apply the received systemFrameNumber, pdcch-ConfigSB1, subCarrier SpacingCommon, ssb-
SubcarrierOffset and dmrs-TypeA-Position.

5.2.2.4.2 Actions upon reception of the SIB1
Upon receiving the SB1 the UE shall:
1> store the acquired SIB1,

1> if the cell AccessRel atedinfo contains an entry of a selected SNPN or PLMN and in case of PLMN the UE is
either allowed or instructed to accessthe PLMN viaacell for which at least one CAG ID is broadcast:

2> inthe remainder of the procedures use npn-ldentityList, trackingAreaCode, and cellldentity for the cell as
received in the corresponding entry of npn-ldentityl nfoList containing the selected PLMN or SNPN;

1> elseif the cell AccessRel atedinfo contains an entry with the PLMN-Identity of the selected PLMN:
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2> in the remainder of the procedures use plmn-1dentityList, trackingAreaCode, and cellldentity for the cell as
received in the corresponding PLMN-Identitylnfo containing the selected PLMN;
1> if in RRC_CONNECTED while T311 is not running:
2> disregard the frequencyBandList, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers,
2> forward the trackingAreaCode to upper layers;
2> forward the received posS B-Mappinglnfo to upper layers, if included;
2> apply the configuration included in the servingCell ConfigCommon;

2> if the UE has a stored valid version of a SIB or posSIB, in accordance with clause 5.2.2.2.1, that the UE
reguires to operate within the cell in accordance with clause 5.2.2.1:

3> use the stored version of the required SIB or posSIB;
2> else
3> acquire the required SIB or posSIB requested by upper layer as defined in clause 5.2.2.3.5;
NOTE: Void.
1> else

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

2> if the UE is|IAB-MT or supports at |east one additional SpectrumEmission in the NR-NS-PmaxList for a
supported band in the downlink for TDD, or a supported band in uplink for FDD, and

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

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

2> if frequencyShift7pSkhz is present and the UE supports corresponding 7.5kHz frequency shift on this band; or
frequencyShift7p5khz is not present:

3> if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the
equivaent PLMN list:

4> consider the cell as barred in accordance with TS 38.304 [20];

4> perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS
38.304 [20];

3> eseif UEiISIAB-MT and if iab-Support is not provided for the selected PLMN nor the registered PLMN
nor PLMN of the equivalent PLMN list nor the selected SNPN nor the registered SNPN:

4> consider the cell as barred for IAB-MT in accordance with TS 38.304 [20];
3> dse

4> apply asupported uplink channel bandwidth with a maximum transmission bandwidth which
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- iscontained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the
initial uplink BWP, and which
- iswider than or equal to the bandwidth of the initial BWP for the uplink;
4> apply a supported downlink channel bandwidth with a maximum transmission bandwidth which

- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the
initial downlink BWP, and which

- iswider than or equal to the bandwidth of the initial BWP for the downlink;

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

4> forward the cellldentity to upper layers;

4> forward the trackingAreaCode to upper layers,

4> forward the received posS B-Mappinglnfo to upper layers, if included;

4> forward the PLMN identity or SNPN identity or PNI-NPN identity to upper layers,

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

5> if the serving cell does not belong to the configured ran-NotificationAreal nfo:
6> initiate an RNA update as specified in 5.3.13.8;
4> forward the ims-EmergencySupport to upper layers, if present;
4> forward the eCallOverIMS-Support to upper layers, if present;

4> forward the UAC-AccessCategoryl-SelectionAssi stancel nfo or UAC-AC1-SelectAssistinfo for the
selected PLMN/SNPN to upper layers, if present and set to a, b or c;

4> apply the configuration included in the servingCell ConfigCommon;
4> apply the specified PCCH configuration defined in 9.1.1.3;

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

5> use the stored version of the required SIB;

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

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

6> acquire the SI message(s) as defined in clause 5.2.2.3.2;

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

6> trigger arequest to acquire the SI message(s) as defined in clause 5.2.2.3.3;

4> if the UE has a stored valid version of a posSIB, in accordance with clause 5.2.2.2.1, of one or several
required posSIB(s), in accordance with clause 5.2.2.1:

5> use the stored version of the required posSIB;

4> if the UE has not stored a valid version of aposSIB, in accordance with clause 5.2.2.2.1, of one or
several posSIB(s) in accordance with clause 5.2.2.1;
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5> for the SI message(s) that, according to the posS -Schedulinglnfo, contain at least one requested
posSIB and for which posS -BroadcastStatus is set to broadcasting:
6> acquire the SI message(s) as defined in clause 5.2.2.3.2;

5> for the SI message(s) that, according to the posS -Schedulinglnfo, contain at least one requested
posSIB for which posS-BroadcastStatus is set to notBroadcasting:

6> trigger arequest to acquire the SI message(s) as defined in clause 5.2.2.3.3a;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3> perform barring asif intraFregReselection is set to notAllowed;

5.2.2.4.3 Actions upon reception of SIB2
Upon receiving SIB2, the UE shall:
1> if inRRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

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

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

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

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

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

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

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

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

3> apply the p-Max;

5.2.24.4 Actions upon reception of SIB3

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

5.2.2.45 Actions upon reception of SIB4
Upon receiving SIB4 the UE shall:
1> if inRRC_IDLE, or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

2> for each entry in the interFreqCarrierFregList:
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3> select the first frequency band in the frequencyBandList, and frequencyBandListSUL, if present, which
the UE supports and for which the UE supports at least one of the additional SpectrumEmission valuesin
NR-NS-PmaxLisgt, if present:

3> if, the frequency band selected by the UE in frequencyBandList to represent a non-serving NR carrier
frequency is not a downlink only band:

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

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

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

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

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

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

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

7> apply the additional Pmax;
6> else:
7> apply the p-Max;
5> elser
6> apply the p-Max;
4> else
5> apply the p-Max;
1> if in RRC_IDLE or RRC_INACTIVE, and T331 is running:

2> perform the actions as specified in 5.7.8.1g;

5.2.2.4.6 Actions upon reception of SIB5

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

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

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

5.2.2.4.8 Actions upon reception of SIB7
Upon receiving the S B7 the UE shall:

1> if thereis no current value for messagel dentifier and serialNumber for SIB7; or
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1> if either the received value of messagel dentifier or of serialNumber, or of both messagel dentifier and
serialNumber are different from the current values of messagel dentifier and serial Number for SB7:

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

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

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

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

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

2> stop reception of SB7;

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

2> store the received warningMessageSegment;

2> continue reception of SB7;

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

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

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

2> continue reception of SB8;
1> else:

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

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

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

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

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

3> continue reception of SIBS;

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

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

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

3> store the received war ningMessageSegment;
3> store the received warningAreaCoordinatesSegment (if any);
3> continue reception of SB8;

The UE should discard warningMessageSegment and war ningAreaCoor dinatesSegment (if any) and the associated
values of messagel dentifier and serialNumber for SIB8 if the complete warning message and the geographical area
coordinates (if any) have not been assembled within a period of 3 hours.

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

5.2.2.4.10 Actions upon reception of SIB9

Upon receiving S B9 with referenceTimel nfo, the UE may perform the related actions as specified in clause 5.7.1.3.

5.2.2.4.11 Actions upon reception of SIB10
Upon receiving S B10, the UE shall:

1> Forward the HRNN-list entries with the corresponding PNI-NPN and SNPN identities to upper layers,

5.2.2.4.12 Actions upon reception of SIB11
Upon receiving S B11, the UE shall:
1> if inRRC_IDLE or RRC_INACTIVE, and T331 is running:

2> perform the actions as specified in 5.7.8.1g;

5.2.2.4.13 Actions upon reception of SIB12
Upon receiving SIB12, the UE shall:

1> if the UE has stored at least one segment of SIB12 and the value tag of SIB12 has changed since a previous
segment was stored:

2> discard all stored segments;
1> store the segment;
1> if al segments have been received:

2> assemble S B12-1Es from the received segments;
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2> if d-FregInfoList isincluded in sl-ConfigCommonNR:
3> if configured to receive NR sidelink communication:

4> use the resource pool(s) indicated by d-RxPool for NR sidelink communication reception, as specified
in5.8.7;

3> if configured to transmit NR sidelink communication:

4> use the resource pool(s) indicated by d-TxPool SelectedNormal, or dl-TxPool Exceptional for NR
sidelink communication transmission, as specified in 5.8.8;

4> perform CBR measurement on the transmission resource pool(s) indicated by sl-
TxPool SelectedNormal or sl-TxPool Exceptional for NR sidelink communication transmission, as
specified in 5.5.3.1;

4> use the synchronization configuration parameters for NR sidelink communication on frequencies
included in d-FreglnfoList, as specified in 5.8.5;

2> if d-RadioBearerConfigList or l-RLC-Bearer ConfigList isincluded in sl-ConfigCommonNR:
3> perform sidelink DRB addition/modification/rel ease as specified in 5.8.9.1a.1/5.8.9.1a.2;
2> if d-MeasConfigCommon is included in dl-ConfigCommonNR:
3> store the NR sidelink measurement configuration.

The UE should discard any stored segments for SB12 if the complete SIB12 has not been assembled within a period of
3 hours. The UE shall discard any stored segments for SIB12 upon cell (re-)selection.

5.2.2.4.14 Actions upon reception of SIB13

Upon receiving S B13, the UE shall perform the actions upon reception of Systeml nformationBlockType21 as specified
in5.2.2.28in TS 36.331 [10].

5.2.2.4.15 Actions upon reception of SIB14

Upon receiving S B14, the UE shall perform the actions upon reception of Systeml nformationBlockType26 as specified
in5.2.2.33in TS 36.331 [10].

5.2.2.4.16 Actions upon reception of SIBpos
No UE requirements related to the contents of the S Bpos apply other than those specified elsewhere e.g. within TS
37.355 [49], and/or within the corresponding field descriptions.
5.2.2.5 Essential system information missing
The UE shall:
1> if inRRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2> if the UE is unable to acquire the MIB:
3> consider the cell as barred in accordance with TS 38.304 [20];
3> perform barring asiif intraFregReselection is set to allowed;
2> eseif the UE is unable to acquire the S B1.:
3> consider the cell asbarred in accordance with TS 38.304 [20];

3> perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304
[20].
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5.3 Connection control

531 Introduction

53.1.1 RRC connection control

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

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

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

The suspension of the RRC connection isinitiated by the network. When the RRC connection is suspended, the UE
stores the UE Inactive AS context and any configuration received from the network, and transitsto RRC_INACTIVE
state. The RRC message to suspend the RRC connection isintegrity protected and ciphered.

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

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

setup message).

NOTE: Incasethe UE receivesthe configurations for NR sidelink communication viathe E-UTRA, the
configurations for NR sidelink communication in SB12 and d-ConfigDedicatedNR within
RRCReconfiguration used in clause 5.3 are provided by the configurationsin
Systeml nformationBlockType28 and dl-ConfigDedicatedForNR within RRCConnectionReconfiguration as
specified in TS 36.331[10], respectively.

5.3.1.2 AS Security

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

RRC handles the configuration of the AS security parameters which are part of the AS configuration: the integrity
protection agorithm, the ciphering algorithm, if integrity protection and/or ciphering is enabled for aDRB and two
parameters, namely the keySetChangel ndicator and the nextHopChainingCount, which are used by the UE to determine
the AS security keys upon reconfiguration with sync (with key change), connection re-establishment and/or connection
resume.
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The integrity protection algorithm is common for SRB1, SRB2, SRB3 (if configured) and DRBs configured with
integrity protection, with the same keyToUse value. The ciphering algorithm is common for SRB1, SRB2, SRB3 (if
configured) and DRBs configured with the same keyToUse value. For MR-DC, integrity protection is not enabled for
DRBsterminated in eNB. Neither integrity protection nor ciphering applies for SRBO.

NOTE O: All DRBsrelated to the same PDU session have the same enable/disable setting for ciphering and the
same enable/disable setting for integrity protection, as specified in TS 33.501 [11].

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

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

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

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

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

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

Itisnot alowed to use the same COUNT value more than once for a given security key. As specified in TS 33.501
clause 6.9.4.1 [11], the network is responsible for avoiding reuse of the COUNT with the same RB identity and with the
same key, e.g. dueto the transfer of large volumes of data, rel ease and establishment of new RBs, and multiple
termination point changes for RLC-UM bearers and multiple termination point changes for RLC-AM bearer with SN
terminated PDCP re-establishment (COUNT reset) due to SN only full configuration whilst the key stream inputs (i.e.
bearer 1D, security