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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”.

ETSI



3GPP TS 38.331 version 17.5.0 Release 17 26 ETSI TS 138 331 V17.5.0 (2023-07)

[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".

ETSI



3GPP TS 38.331 version 17.5.0 Release 17 27 ETSI TS 138 331 V17.5.0 (2023-07)

[44]

[45]

[46]
[47]
[48]
[49]
[50]

[51]
[52]

[53]
[54]
[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]
[63]
[64]
[65]
[66]
[67]
[68]

[69]

[70]

3GPP TR 36.816: "Evolved Universal Terrestrial Radio Access (E-UTRA); Study on signalling
and procedure for interference avoidance for in-device coexistence .

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

3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
3GPP TS 38.340: "Backhaul Adaptation Protocol (BAP) specification”

3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access'.
3GPP TS 37.355: "L TE Positioning Protocol (LPP)".

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

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

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

3GPP TS 38.314: "NR; layer 2 measurements’”.
Void.

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

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

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

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

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

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

3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT); Overal
description; Stage 2".

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

3GPP TS 38.174: "NR; Integrated Access and Backhaul (IAB) radio transmission and reception”.
3GPP TS 38.472: "NG-RAN; F1 signalling transport".

3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".

3GPP TS 38.351: "NR; Sidelink Relay Adaptation Protocol (SRAP) Specification".

3GPP TS 23.247: " Architectural enhancements for 5G multicast-broadcast services; Stage 2"

3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive
Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".

3GPP TS 26.114: "I1P Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and
interaction"”.

3GPP TS 26.118: "Virtual Reality (VR) profiles for streaming applications'.

ETSI



3GPP TS 38.331 version 17.5.0 Release 17 28 ETSI TS 138 331 V17.5.0 (2023-07)

[71] NIMA TR 8350.2, Third Edition, Amendment 1, 3 January 2000: "DEPARTMENT OF
DEFENSE WORLD GEODETIC SYSTEM 1984".

[72] 3GPP TS 24.554: "Technical Specification Group Core Network and Terminals; Proximity-
services (ProSe) in 5G System (5GS) protocol”.

[73] 3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of
User Equipment (UE) positioning in NG-RAN".

[74] 3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) inidle
mode".

[75] 3GPP TS 38.101-5; "User Equipment (UE) radio transmission and reception; Part 5: Satellite

access Radio Frequency (RF) and performance requirements”.

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].

AM MRB: An MRB associated with at least an AM RLC bearer for PTP transmission.

BH RLC channel: An RLC channel between two nodes, which is used to transport backhaul packets.
Broadcast MRB: A radio bearer configured for MBS broadcast delivery.

CEIL: Mathematical function used to 'round up' i.e. to the nearest integer having a higher or equal value.

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.

Dormant 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 SCéll, 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.

Frequency Selection Area | D: Anidentity used for broadcast MBS session to guide the frequency selection of the UE
as defined in TS 23.247 [67].

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.

Information element: A structural element containing single or multiple fieldsis referred as information element.
MBS Radio Bearer: A radio bearer that is configured for MBS delivery.

M ulticast/Broadcast Service: A point-to-multipoint serv