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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 network layer signalling protocol for the NG interface. The NG Application
Protocol (NGAP) supports the functions of the NG interface by signalling procedures defined in this document. NGAP
is developed in accordance to the general principles stated in TS 38.401 [2] and TS 38.410[3].

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 38.401: "NG-RAN; Architecture description".

[3] 3GPP TS 38.410: "NG-RAN; NG genera aspects and principles'.

[4] ITU-T Recommendation X.691 (07/2002): " Information technology — ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)".

[5] ITU-T Recommendation X.680 (07/2002): "Information technology — Abstract Syntax Notation
One (ASN.1): Specification of basic notation".

[6] ITU-T Recommendation X.681 (07/2002): " Information technology — Abstract Syntax Notation
One (ASN.1): Information object specification”.

[7] 3GPP TR 25.921 (version.7.0.0): "Guidelines and principles for protocol description and error
handling”.

[8] 3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".

[9] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[10] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[11] 3GPP TS 32.422: "Trace control and configuration management”.

[12] 3GPP TS 38.304: "NR; User Equipment (UE) proceduresin idle mode and in RRC inactive state".

[13] 3GPP TS 33.501: " Security architecture and procedures for 5G System".

[14] 3GPP TS 38.414: "NG-RAN; NG data transport".

[15] 3GPP TS 29.281: "General Packet Radio System (GPRS); Tunnelling Protocol User Plane
(GTPv1-U)".

[16] 3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1
Application Protocol (SIAP)".

[17] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[18] 3GPP TS 38.331: "NG-RAN; Radio Resource Control (RRC) Protocol Specification".

[19] 3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)".
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[20] 3GPP TS 23.007: "Technical Specification Group Core Network Terminals; Restoration
procedures’.

[21] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC); Protocol specification™.

[22] 3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

[23] 3GPP TS 23.003: "Numbering, addressing and identification".

[24] 3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".

[25] IETF RFC 5905 (2010-06): "Network Time Protocol Version 4: Protocol and Algorithms
Specification".

[26] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3.

[27] 3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture".

[28] 3GPP TS 25.413: "UTRAN lu interface RANAP signalling".

[29] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
proceduresin idle mode".

[30] 3GPP TS 29.531: "5G System; Network Slice Selection Services; Stage 3".

[31] 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".

[32] 3GPP TS 37.340: " Evolved Universa Terrestrial Radio Access (E-UTRA) and NR; Multi-
connectivity; Stage 2".

[33] 3GPP TS 23.287: " Architecture enhancements for 5G System (5GS) to support V ehicle-to-
Everything (V2X) services'.

[34] 3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".

[35] 3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".

[36] 3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".

[37] Cablel abs WR-TR-5WWC-ARCH: "5G Wireless Wireline Converged Core Architecture”.

[38] 3GPP TS 36.401: "E-UTRAN Architecture Description”.

[39] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

[40] 3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
Application Protocol (X2AP) ".

[41] 3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA), Evolved Universal Terrestrial
Radio Access (E-UTRA) and NR; Radio measurement collection for Minimization of Drive Tests
(MDT); Overall description; Stage 2".

[42] 3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities”.

3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP

TR 21.905 [1].
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ACL functionality: asdefined in TS 36.413 [16].
CAG cdll: asdefined in TS 38.300 [8].
DAPS Handover: asdefined in TS 38.300 [8].

Elementary Procedure: NGAP consists of Elementary Procedures (EPs). An Elementary Procedure is a unit of
interaction between the NG-RAN node and the AMF. These Elementary Procedures are defined separately and are
intended to be used to build up complete sequences in a flexible manner. If the independence between some EPsis
restricted, it is described under the relevant EP description. Unless otherwise stated by the restrictions, the EPs may be
invoked independently of each other as standal one procedures, which can be active in parallel. The usage of several
NGAP EPs together or together with EPs from other interfaces is specified in stage 2 specifications (e.g., TS 38.401 [2],
TS 38.410[3] and TS 38.300 [8]).

An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:
- Class 1: Elementary Procedures with response (success and/or failure).
- Class 2: Elementary Procedures without response.

For Class 1 EPs, the types of responses can be as follows:
Successful:

- A signalling message explicitly indicates that the elementary procedure successfully completed with the
receipt of the response.

Unsuccessful:

- A signalling message explicitly indicates that the EP failed.

- Ontime supervision expiry (i.e., absence of expected response).
Successful and Unsuccessful:

- One signalling message reports both successful and unsuccessful outcome for the different included requests.
The response message used is the one defined for successful outcome.

Class 2 EPs are considered always successful.

en-gNB: as defined in TS 37.340 [32].

gNB: asdefined in TS 38.300 [8].

NB-10T: asdefined in TS 36.300 [17].

ng-eNB: asdefined in TS 38.300 [§].

NG-RAN node: asdefined in TS 38.300 [§].

Non-CAG cell: asdefined in TS 38.300 [8].

PDU session resource: asdefinedin TS 38.401 [2].

Public Network Integrated NPN: as defined in TS 23.501 [9].
Stand-alone Non-Public Network: as defined in TS 23.501 [9].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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
3GPP TR 21.905 [1].

5GC 5G Core Network
5Ql 5G QoS Identifier
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ACL Access Control List
AMF Access and Mobility Management Function
CAG Closed Access Group
Cal Cell Global Identifier
CP Control Plane
DAPS Dual Active Protocol Stacks
DC Dual Connectivity
DL Downlink
EPC Evolved Packet Core
FN-RG Fixed Network Residential Gateway
GUAMI Globally Unique AMF Identifier
HFC Hybrid Fiber-Coax
IAB Integrated Access and Backhaul
IMEISV International Mobile station Equipment Identity and Software Version number
LMF L ocation Management Function
N3IWF Non 3GPP InterWorking Function
NB-loT Narrow Band Internet of Things
NID Network Identifier
NGAP NG Application Protocol
NPN Non-Public Network
NRPPa NR Positioning Protocol Annex
NSCI New Security Context Indicator
NSSAI Network Slice Selection Assistance Information
OTDOA Observed Time Difference of Arriva
PNI-NPN Public Network Integrated Non-Public Network
PSCell Primary SCG Cdll
RIM Remote I nterference M anagement
RIM-RS RIM Reference Signal
RSN Redundancy Sequence Number
SCG Secondary Cell Group
SCTP Stream Control Transmission Protocol
SoNB Secondary gNB
SMF Session Management Function
S'NG-RAN node Secondary NG-RAN node
SNPN Stand-alone Non-Public Network
S-NSSAI Single Network Slice Selection Assistance Information
TAC Tracking Area Code
TAI Tracking Arealdentity
TNAP Trusted Non-3GPP Access Point
TNGF Trusted Non-3GPP Gateway Function
TNLA Transport Network Layer Association
TWAP Trusted WLAN Access Point
TWIF Trusted WLAN Interworking Function
UL Uplink
UP User Plane
UPF User Plane Function
V2X V ehicle-to-Everything
W-AGF Wireline Access Gateway Function
WUS Wake Up Signal
4 General
4.1 Procedure Specification Principles

The principle for specifying the procedure logic is to specify the functional behaviour of the terminating node exactly
and completely. Any rule that specifies the behaviour of the originating node shall be possible to be verified with
information that is visible within the system.

The following specification principles have been applied for the procedure text in clause 8:
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- The procedure text discriminates between:
1) Functionality which "shall" be executed

The procedure text indicates that the receiving node "shall" perform a certain function Y under a certain
condition. If the receiving node supports procedure X but cannot perform functionality Y requested in the
REQUEST message of a Class 1 EP, the receiving node shall respond with the message used to report
unsuccessful outcome for this procedure, containing an appropriate cause value.

2) Functionality which "shall, if supported” be executed

The procedure text indicates that the receiving node "shall, if supported,” perform acertain function Y under
acertain condition. If the receiving node supports procedure X, but does not support functionality Y, the
receiving node shall proceed with the execution of the EP, possibly informing the requesting node about the
not supported functionality.

- Any required inclusion of an optional |E in aresponse message is explicitly indicated in the procedure text. If the
procedure text does not explicitly indicate that an optional |E shall be included in a response message, the
optional |E shall not be included. For requirements on including Criticality Diagnostics IE, see clause 10.

4.2 Forwards and Backwards Compatibility

The forwards and backwards compatibility of the protocol is assured by mechanism where all current and future
messages, and |Es or groups of related IEs, include ID and criticality fields that are coded in a standard format that will
not be changed in the future. These parts can always be decoded regardless of the standard version.

4.3 Specification Notations

For the purposes of the present document, the following notations apply:

Procedure When referring to an elementary procedure in the specification the Procedure Name is written with
thefirst lettersin each word in upper case characters followed by the word "procedure”, e.g.,
Procedure Name procedure.

Message When referring to a message in the specification the MESSAGE NAME is written with all letters

in upper case characters followed by the word "message”, e.g., MESSAGE NAME message.

IE When referring to an information element (1E) in the specification the Information Element Name
iswritten with the first letters in each word in upper case characters and all lettersin Italic font
followed by the abbreviation "I1E", e.g., Information Element IE.

Vaueof anlE  When referring to the value of an information element (1E) in the specification the "Value' is
written asit is specified in subclause 9.2 enclosed by quotation marks, e.g., "Vaue".

5 NGAP Services

NGAP provides the signalling service between the NG-RAN node and the AMF that is required to fulfil the NGAP
functions described in TS 38.410 [3]. NGAP services are divided into two groups:

Non UE-associated services.  They are related to the whole NG interface instance between the NG-RAN node and
AMF utilising a non UE-associated signalling connection.

UE-associated services: They arerelated to one UE. NGAP functions that provide these services are
associated with a UE-associated signalling connection that is maintained for the UE
in question.
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6 Services Expected from Signalling Transport

The signalling connection shall provide in sequence delivery of NGAP messages. NGAP shall be notified if the
signalling connection breaks.

7 Functions of NGAP

The functions of NGAP are described in TS 38.410 [3].

8 NGAP Procedures

8.1 List of NGAP Elementary Procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the
different classes):
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Elementary Initiating Message Successful Outcome Unsuccessful Outcome
Procedure Response message Response message
AMF AMF CONFIGURATION | AMF CONFIGURATION AMF CONFIGURATION
Configuration UPDATE UPDATE UPDATE FAILURE
Update ACKNOWLEDGE
RAN RAN CONFIGURATION [ RAN CONFIGURATION RAN CONFIGURATION
Configuration UPDATE UPDATE UPDATE FAILURE
Update ACKNOWLEDGE
Handover HANDOVER CANCEL HANDOVER CANCEL
Cancellation ACKNOWLEDGE
Handover HANDOVER HANDOVER COMMAND HANDOVER
Preparation REQUIRED PREPARATION FAILURE
Handover HANDOVER REQUEST | HANDOVER REQUEST HANDOVER FAILURE
Resource ACKNOWLEDGE
Allocation
Initial Context INITIAL CONTEXT INITIAL CONTEXT SETUP | INITIAL CONTEXT SETUP
Setup SETUP REQUEST RESPONSE FAILURE
NG Reset NG RESET NG RESET
ACKNOWLEDGE
NG Setup NG SETUP REQUEST NG SETUP RESPONSE NG SETUP FAILURE
Path Switch PATH SWITCH PATH SWITCH REQUEST | PATH SWITCH REQUEST
Request REQUEST ACKNOWLEDGE FAILURE
PDU Session PDU SESSION PDU SESSION
Resource RESOURCE MODIFY RESOURCE MODIFY
Modify REQUEST RESPONSE
PDU Session PDU SESSION PDU SESSION
Resource RESOURCE MODIFY RESOURCE MODIFY
Modify INDICATION CONFIRM
Indication
PDU Session PDU SESSION PDU SESSION
Resource RESOURCE RELEASE | RESOURCE RELEASE
Release COMMAND RESPONSE
PDU Session PDU SESSION PDU SESSION
Resource Setup | RESOURCE SETUP RESOURCE SETUP
REQUEST RESPONSE
UE Context UE CONTEXT UE CONTEXT UE CONTEXT
Modification MODIFICATION MODIFICATION MODIFICATION FAILURE
REQUEST RESPONSE
UE Context UE CONTEXT UE CONTEXT RELEASE
Release RELEASE COMMAND COMPLETE
Write-Replace WRITE-REPLACE WRITE-REPLACE
Warning WARNING REQUEST WARNING RESPONSE
PWS Cancel PWS CANCEL PWS CANCEL
REQUEST RESPONSE
UE Radio UE RADIO UE RADIO CAPABILITY
Capability CAPABILITY CHECK CHECK RESPONSE
Check REQUEST
UE Context UE CONTEXT UE CONTEXT SUSPEND UE CONTEXT SUSPEND
Suspend SUSPEND REQUEST RESPONSE FAILURE
UE Context UE CONTEXT UE CONTEXT RESUME UE CONTEXT RESUME
Resume RESUME REQUEST RESPONSE FAILURE
UE Radio UE RADIO UE RADIO CAPABILITY
Capability ID CAPABILITY ID ID MAPPING RESPONSE
Mapping MAPPING REQUEST
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Table 8.1-2: Class 2 procedures

Elementary Procedure Message

Downlink RAN Configuration Transfer DOWNLINK RAN CONFIGURATION TRANSFER

Downlink RAN Status Transfer DOWNLINK RAN STATUS TRANSFER

Downlink NAS Transport DOWNLINK NAS TRANSPORT

Error Indication ERROR INDICATION

Uplink RAN Configuration Transfer UPLINK RAN CONFIGURATION TRANSFER

Uplink RAN Status Transfer UPLINK RAN STATUS TRANSFER

Handover Notification HANDOVER NOTIFY

Initial UE Message INITIAL UE MESSAGE

NAS Non Delivery Indication NAS NON DELIVERY INDICATION

Paging PAGING

PDU Session Resource Notify PDU SESSION RESOURCE NOTIFY

Reroute NAS Request REROUTE NAS REQUEST

UE Context Release Request UE CONTEXT RELEASE REQUEST

Uplink NAS Transport UPLINK NAS TRANSPORT

AMF Status Indication AMF STATUS INDICATION

PWS Restart Indication PWS RESTART INDICATION

PWS Failure Indication PWS FAILURE INDICATION

Downlink UE Associated NRPPa Transport DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

Uplink UE Associated NRPPa Transport UPLINK UE ASSOCIATED NRPPA TRANSPORT

Downlink Non UE Associated NRPPa DOWNLINK NON UE ASSOCIATED NRPPA

Transport TRANSPORT

Uplink Non UE Associated NRPPa Transport | UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

Trace Start TRACE START

Trace Failure Indication TRACE FAILURE INDICATION

Deactivate Trace DEACTIVATE TRACE

Cell Traffic Trace CELL TRAFFIC TRACE

Location Reporting Control LOCATION REPORTING CONTROL

Location Reporting Failure Indication LOCATION REPORTING FAILURE INDICATION

Location Report LOCATION REPORT

UE TNLA Binding Release UE TNLA BINDING RELEASE REQUEST

UE Radio Capability Info Indication UE RADIO CAPABILITY INFO INDICATION

RRC Inactive Transition Report RRC INACTIVE TRANSITION REPORT

Overload Start OVERLOAD START

Overload Stop OVERLOAD STOP

Secondary RAT Data Usage Report SECONDARY RAT DATA USAGE REPORT

Uplink RIM Information Transfer UPLINK RIM INFORMATION TRANSFER

Downlink RIM Information Transfer DOWNLINK RIM INFORMATION TRANSFER

Retrieve UE Information RETRIEVE UE INFORMATION

UE Information Transfer UE INFORMATION TRANSFER

RAN CP Relocation Indication RAN CP RELOCATION INDICATION

Connection Establishment Indication CONNECTION ESTABLISHMENT INDICATION

AMF CP Relocation Indication AMF CP RELOCATION INDICATION

Handover Success HANDOVER SUCCESS

Uplink RAN Early Status Transfer UPLINK RAN EARLY STATUS TRANSFER

Downlink RAN Early Status Transfer DOWNLINK RAN EARLY STATUS TRANSFER
8.2 PDU Session Management Procedures

8.2.1 PDU Session Resource Setup

8211 General

The purpose of the PDU Session Resource Setup procedure isto assign resources on Uu and NG-U for one or several
PDU sessions and the corresponding QoS flows, and to setup corresponding DRBs for a given UE. The procedure uses
UE-associated signalling.
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8.2.1.2 Successful Operation

NG-RAN node AMF

PDU SESSION RESOURCE SETUP REQUEST

A

PDU SESSION RESOURCE SETUP RESPONSE

Figure 8.2.1.2-1: PDU session resource setup: successful operation

The AMF initiates the procedure by sending aPDU SESSION RESOURCE SETUP REQUEST message to the NG-
RAN node.

The PDU SESSION RESOURCE SETUP REQUEST message shall contain the information required by the NG-RAN
node to setup the PDU session related NG-RAN configuration consisting of at least one PDU session resource and
include each PDU session resource to setup in the PDU Session Resource Setup Request List |E.

Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message, if resources are available for the
requested configuration, the NG-RAN node shall execute the requested NG-RAN configuration and all ocate associated
resources over NG and over Uu for each PDU session listed in the PDU Session Resource Setup Request List | E.

If the RAN Paging Priority IE isincluded in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-
RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.

For each requested PDU session, if resources are available for the requested configuration, the NG-RAN node shall
establish at least one DRB and associate each accepted QoS flow of the PDU session to a DRB established.

For each PDU session successfully established the NG-RAN node shall passto the UE the PDU Session NAS-PDU IE,
if included, and the value contained in the PDU Session ID | E received for the PDU session. The NG-RAN node shall
not send to the UE the PDU Session NAS PDUSs associated to the failed PDU sessions.

If the NAS-PDU IE isincluded in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node
shall passit to the UE.

For each PDU session the NG-RAN node shall store the UL NG-U UP TNL Information IE included in the PDU
Session Resource Setup Request Transfer |E contained in the PDU SESSION RESOURCE SETUP REQUEST message
and use it as the uplink termination point for the user plane data for this PDU session.

For each PDU session, if the Additional UL NG-U UP TNL Information |E isincluded in the PDU Session Resource
Setup Request Transfer |1E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN
node may allocate for this split PDU session resources for an additional NG-U transport bearer for some or all of the
QoS flows present in the QoS Flow Setup Request List I|E and it shall indicate these QoS flows in the Additional DL
QoSFlow per TNL Information |E in the PDU Session Resource Setup Response Transfer |E. In case the Additional DL
QoSFlow per TNL Information IE is not included the SMF shall consider the proposed additional UL NG-U UP TNL
information as available again.

For each PDU session, if the Network Instance |E isincluded in the PDU Session Resource Setup Request Transfer 1E
contained in the PDU SESSION RESOURCE SETUP REQUEST message and the Common Network Instance | E is not
present, the NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS
23.501[9].

For each PDU session, if the Common Network Instance | E isincluded in the PDU Session Resour ce Setup Request
Transfer |E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if
supported, use it when selecting transport network resource as specified in TS 23.501 [9].

For each PDU session, if the Redundant UL NG-U UP TNL Information IE isincluded in the PDU Session Resource
Setup Request Transfer 1E of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if
supported, use it as the uplink termination point for the user plane data for this PDU session for the redundant
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transmission and it shall include the Redundant QoS Flow per TNL Information IE in the PDU Session Resource Setup
Response Transfer |1E as described in TS 23.501 [9].

For each PDU session, if the Additional Redundant UL NG-U UP TNL Information IE isincluded in the PDU Session
Resource Setup Request Transfer 1E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the
NG-RAN node may allocate for this split PDU session resources for an additional redundant NG-U transport bearer for
some or all of the QoS flows present in the QoS Flow Setup Request List |1E and it shall indicate these QoS flowsin the
Additional Redundant DL QoS Flow per TNL Information |E in the PDU Session Resource Setup Response Transfer |E.
In case the Additional Redundant DL QoS Flow per TNL Information |E is not included the SMF shall consider the
proposed additional Redundant UL NG-U UP TNL information as available again.

For each PDU session, if the Redundant Common Network Instance IE isincluded in the PDU Session Resource Setup
Request Transfer |E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node
shall, if supported, use it when selecting transport network resource for the redundant transmission as specified in TS
23.501[9].

For each PDU session, if the TSC Traffic Characteristics | E isincluded in the PDU Session Resource Setup Request
Transfer |E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if
supported, storeit and use it as specified in TS 23.501 [9].

For each PDU session, if the PDU Session Type |E included in the PDU Session Resource Setup Request Transfer |E of
the PDU SESSION RESOURCE SETUP REQUEST message is set to "ethernet”, the NG-RAN node may perform
appropriate header compression for the concerned PDU session, or if it is set to "unstructured”, the NG-RAN node shall
not perform header compression for the concerned PDU session.

For each PDU session for which the Security Indication |E isincluded in the PDU Session Resource Setup Request
Transfer |E of the PDU SESSION RESOURCE SETUP REQUEST message, and the Integrity Protection Indication |E
or Confidentiality Protection Indication IE is set to "required”, then the NG-RAN node shall perform user plane
integrity protection or ciphering, respectively, for the concerned PDU session. If the NG-RAN node cannot perform the
user plane integrity protection or ciphering, it shall reject the setup of the PDU session resources with an appropriate
cause value.

If the NG-RAN node isan ng-eNB, it shall reject all PDU sessions for which the Integrity Protection Indication IE is
set to "required”.

For each PDU session for which the Security Indication |E isincluded in the PDU Session Resource Setup Request
Transfer |E of the PDU SESSION RESOURCE SETUP REQUEST message, and the Integrity Protection Indication |1E
or Confidentiality Protection Indication IE is set to "preferred”, then the NG-RAN node should, if supported, perform
user plane integrity protection or ciphering, respectively, for the concerned PDU session and shall notify whether it
performed the user plane integrity protection or ciphering by including the Integrity Protection Result |E or
Confidentiality Protection Result | E, respectively, in the PDU Session Resource Setup Response Transfer |E of the
PDU SESSION RESOURCE SETUP RESPONSE message.

For each PDU session for which the Maximum Integrity Protected Data Rate Downlink IE or the Maximum Integrity
Protected Data Rate Uplink |E are included in the Security Indication |E in the PDU Session Resource Setup Request
Transfer |E of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall store the
respective information and, if integrity protection isto be performed for the PDU session, it shall enforce the traffic
limits corresponding to the received values, for the concerned PDU session and concerned UE, as specified in TS
23.501[9].

For each PDU session for which the Security Indication |IE isincluded in the PDU Session Resource Setup Request
Transfer |E of the PDU SESSION RESOURCE SETUP REQUEST message:

- if the Integrity Protection Indication IE is set to "not needed", then the NG-RAN node shall not perform user
plane integrity protection for the concerned PDU session;

- if the Confidentiality Protection Indication IE is set to "not needed", then the NG-RAN node shall not perform
user plane ciphering for the concerned PDU session.

For each PDU session for which the PDU Session Aggregate Maximum Bit Rate | E isincluded in the PDU Session
Resource Setup Request Transfer |1E of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN
node shall store the received value in the UE context and use it when enforcing traffic policing for Non-GBR QoS flows
for the concerned UE as specified in TS 23.501 [9].
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For each PDU session in the PDU SESSION RESOURCE SETUP REQUEST message, if the Additional QoS Flow
Information |E isincluded in the QoS Flow Level QoS Parameters |E in the PDU Session Resource Setup Request
Transfer |E of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node may consider it for
the DRB alocation process. It isup to NG-RAN node implementation to decide whether and how to useit.

For each PDU session in the PDU SESSION RESOURCE SETUP REQUEST message, if the Alternative QoS
Parameters Set List IE isincluded in the GBR QoS Flow Information IE in the PDU Session Resource Setup Request
Transfer |E of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node may accept the setup
of the QoS flow when natification control has been enabled if the requested QoS parameters or at |east one of the
alternative QoS parameters sets can be fulfilled at the time of setup. In case the NG-RAN node accepts the setup
fulfilling one of the alternative QoS parametersit shall indicate the alternative QoS parameters set which it currently
fulfilsin the Current QoS Parameters Set Index | E within the PDU Session Resource Setup Response Transfer 1E of the
PDU SESSION RESOURCE SETUP RESPONSE message.

For each QoS flow which has been successfully established, the NG-RAN node shall, if supported, store the Redundant
QoSFlow Indicator IE if included in the PDU Session Resource Setup Request Transfer |1E contained in the PDU
SESSION RESOURCE SETUP REQUEST message and consider it for the redundant transmission as specified in TS
23.501[9].

For each QoS flow which has been successfully established, if the QoS Monitoring Request IE was included in the QoS
Flow Level QoS Parameters |E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-
RAN node shall store thisinformation, and, if supported, perform delay measurement and QoS monitoring, as specified
in TS 23.501 [9]. If the QoS Monitoring Reporting Frequency |E was included in the QoS Flow Level QoS Parameters
|E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall store this
information and, if supported, useit for RAN part delay reporting.

For each QoS flow requested to be setup the NG-RAN node shall take into account the received QoS Flow Level QoS
Parameters IE. For each QoS flow the NG-RAN node shall establish or modify the resources according to the values of
the Allocation and Retention Priority | E (priority level and pre-emption indicators) and the resource situation as
follows:

- The NG-RAN node shall consider the priority level of the requested QoS flow, when deciding on the resource
allocation.

- The priority levels and the pre-emption indicators may (individually or in combination) be used to determine
whether the QoS flow setup has to be performed unconditionally and immediately. If the requested QoS flow is
marked as "may trigger pre-emption” and the resource situation requires so, the NG-RAN node may trigger the
pre-emption procedure which may then cause the forced release of alower priority QoS flow which is marked as
"pre-emptable”. Whilst the process and the extent of the pre-emption procedure are operator-dependent, the pre-
emption indicators shall be treated as follows:

1. Thevalues of the last received Pre-emption Vulnerability |1E and Priority Level |E shall prevail.

2. |If the Pre-emption Capability IE is set to "may trigger pre-emption", then this all ocation request may trigger
the pre-emption procedure.

3. If the Pre-emption Capability |E is set to "shall not trigger pre-emption", then this all ocation request shall not
trigger the pre-emption procedure.

4. If the Pre-emption Vulnerability |E is set to "pre-emptable”, then this QoS flow shall be included in the pre-
emption process.

5. If the Pre-emption Vulnerability |E is set to "not pre-emptable”, then this QoS flow shall not be included in
the pre-emption process.

- The NG-RAN node pre-emption process shall keep the following rules:
1. The NG-RAN node shall only pre-empt QoS flows with lower priority, in ascending order of priority.
2. The pre-emption may be done for QoS flows belonging to the same UE or to other UEs.

For each QoS flow which has been successfully established, the NG-RAN node shall store the mapped E-RAB ID if
included in the PDU Session Resource Setup Request Transfer 1E contained in the PDU SESSION RESOURCE
SETUP REQUEST message and use it as specified in TS 38.300 [8].
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For each PDU session, if the Redundant PDU Session Information |E isincluded in the PDU Session Resource Setup
Request Transfer |E contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node
shall, if supported, store the received information in the UE context and setup the redundant user plane for the
redundant PDU session as specified in TS38.300 [8] and TS 23.501 [9]. If the PDU Session Type IE is set to “ethernet”
and the redundancy requirement is fulfilled using a secondary NG-RAN node, the NG-RAN node shall, if supported,
include the Global RAN Node ID of Secondary NG-RAN Node IE in the PDU Session Resource Setup Response
Transfer |E of the PDU SESSION RESOURCE SETUP RESPONSE message.

The NG-RAN node shall report to the AMF in the PDU SESSION RESOURCE SETUP RESPONSE message the
result for each PDU session resource requested to be setup:

- For each PDU session resource successfully setup, the PDU Session Resource Setup Response Transfer |E shall
be included containing:

1. The NG-U UP transport layer information to be used for the PDU session and associated list of QoS flows
which have been successfully established, in the QoS Flow per TNL Information IE.

2. Thelist of QoS flows which failed to be established, if any, in the QoS Flow Failed to Setup List IE. When
the NG-RAN node reports unsuccessful establishment of a QoS flow, the cause value should be precise
enough to enable the SMF to know the reason for the unsuccessful establishment.

- For each PDU session resource which failed to be setup, the PDU Session Resour ce Setup Unsuccessful Transfer
|E shall be included containing a cause value that should be precise enough to enable the SMF to know the
reason for the unsuccessful establishment.

Upon reception of the PDU SESSION RESOURCE SETUP RESPONSE message the AMF shall, for each PDU session
indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Setup Response Transfer 1E or
PDU Session Resource Setup Unsuccessful Transfer |E to the SMF associated with the concerned PDU session.

Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message to setup a QoS flow for IMS voice, if
the NG-RAN nodeis not able to support IMS voice, the NG-RAN node shall initiate EPS fallback or RAT fallback for
IMS voice procedure as specified in TS 23.501 [9] and report unsuccessful establishment of the QoS flow in the PDU
Session Resour ce Setup Response Transfer 1E or in the PDU Session Resource Setup Unsuccessful Transfer |E with
cause value "IM S voice EPS fallback or RAT fallback triggered”.

For each PDU session for which the Global RAN Node ID of Secondary NG-RAN Node |E isincluded in the PDU
Session Resource Setup Response Transfer 1E of the PDU SESSION RESOURCE SETUP RESPONSE message, the
SMF shall, if supported, handle thisinformation as specified in TS 23.501 [9].

The UE Aggregate Maximum Bit Rate | E should be sent to the NG-RAN node if the AMF has not sent it previously. If
itisincluded in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall store the UE
Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for all Non-
GBR QoS flows for the concerned UE as specified in TS 23.501 [9].

Interactions with Handover Preparation procedure:

If a handover becomes necessary during the PDU Session Resource Setup procedure, the NG-RAN node may interrupt
the ongoing PDU Session Resource Setup procedure and initiate the Handover Preparation procedure as follows:

1. The NG-RAN node shall send the PDU SESSION RESOURCE SETUP RESPONSE message in which the NG-
RAN node shall indicate, if necessary, all the PDU session resources which failed to be setup with an appropriate
cause value, e.g. "NG intra-system handover triggered”, "NG inter-system handover triggered” or "Xn handover
triggered”.

2. The NG-RAN node shall trigger the handover procedure.

8.2.1.3 Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8214 Abnormal Conditions

If the NG-RAN node receives a PDU SESSION RESOURCE SETUP REQUEST message containing several PDU
Session ID |Es (in the PDU Session Resource Setup Request List 1E) set to the same value, the NG-RAN node shall
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report the establishment of the corresponding PDU sessions as failed in the PDU SESSION RESOURCE SETUP
RESPONSE message with an appropriate cause value.

If the NG-RAN node receives aPDU SESSION RESOURCE SETUP REQUEST message containing a PDU Session
ID IE (in the PDU Session Resource Setup Request List 1E) set to avalue that identifies an active PDU session
(established before the PDU SESSION RESOURCE SETUP REQUEST message was received), the NG-RAN node
shall report the establishment of the new PDU session as failed in the PDU SESSION RESOURCE SETUP
RESPONSE message with an appropriate cause value.

If the NG-RAN node receives aPDU SESSION RESOURCE SETUP REQUEST message containing a QoS Flow
Setup Request List I1E in the PDU Session Resource Setup Request Transfer 1E including at least one Non-GBR QoS
flow but the PDU Session Aggregate Maximum Bit Rate | E is not present, the NG-RAN node shall report the
establishment of the corresponding PDU session as failed in the PDU SESSION RESOURCE SETUP REQUEST
message with an appropriate cause value.

If the NG-RAN node receives aPDU SESSION RESOURCE SETUP REQUEST message containing a QoS Flow
Level QoS Parameters IE in the PDU Session Resource Setup Request Transfer 1E for a GBR QoS flow but the GBR
QoS Flow Information | E is not present, the NG-RAN node shall report the establishment of the corresponding QoS
flow asfailed in the PDU Session Resource Setup Response Transfer 1E of the PDU SESSION RESOURCE SETUP
RESPONSE message with an appropriate cause value.If the NG-RAN node receives a PDU SESSION RESOURCE
SETUP REQUEST message containing the Delay Critical |E in the Dynamic 5QI Descriptor |E of the QoS Flow Level
QoS Parameters | E of the PDU Session Resource Setup Request Transfer |E set to the value “delay critical” but the
Maximum Data Burst Volume |E is not present, the NG-RAN node shall report the establishment of the corresponding
QoS flow asfailed in the PDU Session Resource Setup Response Transfer |E of the PDU SESSION RESOURCE
SETUP RESPONSE message with an appropriate cause value.

8.2.2 PDU Session Resource Release

8221 General

The purpose of the PDU Session Resource Release procedure is to enable the rel ease of aready established PDU
session resources for a given UE. The procedure uses UE-associated signalling.

8.2.2.2 Successful Operation

NG-RAN node AMF

_ PDU SESSION RESOURCE RELEASE COMMAND

PDU SESSION RESOURCE RELEASE RESPONSE

Figure 8.2.2.2-1: PDU session resource release: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE RELEASE COMMAND message.

The PDU SESSION RESOURCE RELEASE COMMAND message shall contain the information required by the NG-
RAN node to release at least one PDU session resource, and include each PDU session resource to release in the PDU
Session Resource to Release List |E.

If aNAS-PDU IE is contained in the PDU SESSION RESOURCE RELEASE COMMAND message, the NG-RAN
node shall passit to the UE.

Upon reception of the PDU SESSION RESOURCE RELEASE COMMAND message the NG-RAN node shall execute
the release of the requested PDU sessions. For each PDU session to be released the NG-RAN node shall release the
corresponding resources over Uu and over NG, if any.
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If the RAN Paging Priority IE isincluded in the PDU SESSION RESOURCE RELEASE COMMAND message, the
NG-RAN node may useit to determine a priority for paging the UE in RRC_INACTIVE state.

The NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE RELEASE RESPONSE message
location information of the UE in the User Location Information IE.

After sending a PDU SESSION RESOURCE REL EASE RESPONSE message, the NG-RAN node shall be prepared to
receive aPDU SESSION RESOURCE SETUP REQUEST message requesting establishment of a PDU session with a
PDU Session ID corresponding to one of the PDU Session I Ds that was present in the PDU Session Resource to
Release List |IE of the PDU SESSION RESOURCE RELEASE COMMAND message.

If the User Location Information |E isincluded in the PDU SESSION RESOURCE RELEASE RESPONSE message,
the AMF shall handle thisinformation as specified in TS 23.501 [9].

For each PDU session for which the Secondary RAT Usage Information |E isincluded in the PDU Session Resource
Release Response Transfer |E, the SMF shall handle thisinformation as specified in TS 23.502 [10].

8.2.2.3 Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8224 Abnormal Conditions

If the NG-RAN node receives a PDU SESSION RESOURCE RELEASE COMMAND message containing multiple
PDU Session ID IEs (in the PDU Session Resource to Release List |E) set to the same value, the NG-RAN node shall
initiate the release of one corresponding PDU session and ignore the duplication of the instances of the selected
corresponding PDU sessions.

8.2.3 PDU Session Resource Modify

8.2.3.1 General
The purpose of the PDU Session Resource Modify procedure is to enable configuration modifications of already

established PDU session(s) for agiven UE. It is aso to enable the setup, modification and release of the QoS flow for
aready established PDU session(s). The procedure uses UE-associated signalling.

8.2.3.2 Successful Operation

NG-RAN node AMF

PDU SESSION RESOURCE MODIFY REQUEST

A

PDU SESSION RESOURCE MODIFY RESPONSE

Lt

Figure 8.2.3.2-1: PDU session resource modify: successful operation

The AMF initiates the procedure by sending aPDU SESSION RESOURCE MODIFY REQUEST message to the NG-
RAN node.

The PDU SESSION RESOURCE MODIFY REQUEST message shall contain the information required by the NG-
RAN node, which may trigger the NG-RAN configuration modification for the existing PDU sessions listed in the PDU
Session Resource Modify Request List IE.
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Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message, if the NG-RAN configuration is
triggered to be modified and if resources are available for the modified NG-RAN configuration, the NG-RAN node
shall execute the configuration modification for the requested PDU session.

If the RAN Paging Priority IE isincluded in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-
RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.

For each PDU session, if the SNSSAI |E isincluded in the PDU Session Resource Modify Request Item | E contained in
the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall replace the previously
provided S-NSSAI by the received S-NSSAI for the concerned PDU session and use it as specified in TS 23.502 [10].

For each PDU session, if the Network Instance |E isincluded in the PDU Session Resource Modify Reguest Transfer |E
contained in the PDU SESSION RESOURCE MODIFY REQUEST message and the Common Network Instance IE is
not present, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9].

For each PDU session, if the Common Network Instance | E isincluded in the PDU Session Resource Modify Request
Transfer |E contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if
supported, use it as specified in TS 23.501 [9].

For each PDU session, if the Redundant Common Network Instance IE isincluded in the PDU Session Resource Modify
Request Transfer |1E contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node
shall, if supported, use it for the redundant transmission as specified in TS 23.501 [9].

For each PDU session, if the TSC Traffic Characteristics IE isincluded in the PDU Session Resource Modify Request
Transfer |E contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if
supported, storeit and use it as specified in TS 23.501 [9].

For each PDU session, if the Redundant QoS Flow Indicator |E isincluded and set to “false” for all QoS flows, the NG-
RAN node shall, if supported, stop the redundant transmission and release the redundant tunnel for the concerned PDU
session as specified in TS 23.501 [9].

For each PDU session in the PDU SESSION RESOURCE MODIFY REQUEST message, if the Alternative QoS
Parameters Set List |E isincluded in the GBR QoS Flow Information |E in the PDU Session Resource Modify Request
Transfer |E of the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node may accept the
setup of the QoS flow when notification control has been enabled if the requested QoS parameters or at least one of the
alternative QoS parameters sets can be fulfilled at the time of setup. In case the NG-RAN node accepts the setup
fulfilling one of the alternative QoS parametersit shall indicate the alternative QoS parameters set which it currently
fulfilsin the Current QoS Parameters Set Index |E within the PDU Session Resource Setup Response Transfer |E of the
PDU SESSION RESOURCE MODIFY RESPONSE message.

For each PDU session included in the PDU Session Resource Modify Request List | E:

- For each QoS flow included in the QoS Flow Add or Modify Request List | E, based on the QoS Flow Level QoS
Parameters IE, the NG-RAN node may establish, modify or release the DRB configuration and may change
allocation of resources on NG or Uu accordingly. The NG-RAN node shall associate each QoS flow accepted to
setup or modify with a DRB of the PDU session. The associated DRB for the QoS flow accepted to modify may
not change.

- For each QoS flow, if the Redundant QoS Flow Indicator IE isincluded, the NG-RAN node shall, if supported,
store it and consider it for the redundant transmission as specified in TS 23.501 [9].

- For each QoS flow included in the QoS Flow Add or Modify Request List IE, if the QoS Flow Add or Modify
Request Item | E isincluded for an existing QoS Flow Identifier 1E, the NG-RAN node shall overwrite the
content of the full QoS Flow Add or Modify Request Item IE.

- For each QoS flow included in the QoS Flow to Release List |E, the NG-RAN node shall de-associate the QoS
flow with the previously associated DRB.

- If the NAS-PDU IE isreceived for the PDU session, the NG-RAN node shall passit to the UE when modifying
the Data Radio Bearer configuration. The NG-RAN node does not send the NAS PDU received for the PDU
session when all the QoS flows to be added or modified are failed and no QoS flow was requested to be released,
even if e.g. the NG-U UP TNL modification is successful.

- The NG-RAN node may change allocation of resources on NG according to the requested target configuration.
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- If the PDU Session Aggregate Maximum Bit Rate | E isincluded in the PDU Session Resource Modify Request
Transfer |E, the NG-RAN node shall store and use the received PDU Session Aggregate Maximum Bit Rate
value when enforcing traffic policing for Non-GBR QoS flows for the concerned UE as specified in TS 23.501

[9.

- If the UL NG-U UP TNL Modify List IE isincluded in the PDU Session Resource Modify Request Transfer IE,
the NG-RAN node shall update the transport layer information for the uplink data accordingly for the concerned
transport bearersidentified by the DL NG-U UP TNL Information | E included in the PDU Session Resource
Modify Request Transfer |E for the concerned PDU session.

- If the Additional UL NG-U UP TNL Information IE isincluded in the PDU Session Resource Modify Request
Transfer |E, the NG-RAN node may allocate resources for an additional NG-U transport bearer for some or al
of the QoS flows present in the QoS Flow Add or Modify Request List |IE and it shall indicate these QoS flowsin
the Additional DL QoS Flow per TNL Information |E in the PDU Session Resource Modify Response Transfer
IE. In case the Additional DL QoS Flow per TNL Information IE is not included the SMF shall consider the
proposed additional UL NG-U UP TNL information as available again.

- In case more than one NG-U transport bearers have been set up for the PDU session, if al the QoS flows
associated to one existing NG-U transport bearer are included in the QoS Flow to Release List IE in the PDU
Session Resource Modify Request Transfer |E, the NG-RAN node and 5GC shall consider that the concerned
NG-U transport bearer is removed for the PDU session, and both NG-RAN node and 5GC shall therefore
consider the related NG-U UP TNL information as available again.

- If the Redundant UL NG-U UP TNL Information IE isincluded in the PDU Session Resource Modify Request
Transfer |E, the NG-RAN node shall, if supported, update the transport layer information for the uplink data
accordingly for the concerned transport bearer identified by the Redundant DL NG-U UP TNL Information |E
included in the PDU Session Resource Modify Reguest Transfer |E for the concerned PDU session.

- If the Additional Redundant UL NG-U UP TNL Information IE isincluded in the PDU Session Resource Modify
Request Transfer |1E, the NG-RAN node may allocate resources for an additional redundant NG-U transport
bearer for some or al of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall, if
supported, indicate these QoS flows in the Additional Redundant DL QoS Flow per TNL Information IE in the
PDU Session Resource Modify Response Transfer IE. In case the Additional Redundant DL QoS Flow per TNL
Information |E is not included the SMF shall consider the proposed additional Redundant UL NG-U UP TNL
information as available again.

For each QoS flow which has been successfully added or modified, if the QoS Monitoring Request |E was included in
the QoS Flow Level QoS Parameters |E contained in the PDU SESSION RESOURCE MODIFY REQUEST message,
the NG-RAN node shall store thisinformation, and, if supported, perform delay measurement and QoS monitoring, as
specified in TS 23.501 [9]. If the QoS Monitoring Reporting Frequency |E was included in the QoS Flow Level QoS
Parameters |E contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall
store thisinformation and, if supported, use it for RAN part delay reporting.

The NG-RAN node shall report to the AMF, in the PDU SESSION RESOURCE MODIFY RESPONSE message, the
result for each PDU session requested to be modified listed in the PDU SESSION RESOURCE MODIFY REQUEST

message:

- For each PDU session which is successfully modified, the PDU Session Resource Modify Response Transfer 1E
shall be included containing:

1. Thelist of QoS flows which have been successfully setup or modified, if any, in the QoS Flow Add or Modify
Response List |E in case the PDU Session Resource Modify procedure is triggered by QoS flow setup or
modification.

2. Thelist of QoS flows which have failed to be setup or modified, if any, in the QoS Flow Failed to Add or
Modify List IE in case the PDU Session Resource Modify procedureis triggered by QoS flow setup or
modification.

- For each PDU session which failed to be modified, the PDU Session Resource Modify Unsuccessful Transfer |E
shall be included containing the failure cause.

- For each PDU session, if the DL NG-U UP TNL Information |E isincluded in the PDU Session Resource Modify
Response Transfer |1E in the PDU SESSION RESOURCE MODIFY RESPONSE message, it shall be considered
by the SMF as the new DL transport layer address for the PDU session. The NG-RAN also may indicate the
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mapping between each new DL transport layer address and the corresponding UL transport layer address
assigned by the 5GC.

- For each PDU session, if the Additional NG-U UP TNL Information IE isincluded in the PDU Session Resource
Modify Response Transfer |E in the PDU SESSION RESOURCE MODIFY RESPONSE message, it shall, if
supported, be considered by the SMF as the new DL transport layer address(es) for the PDU session. The NG-
RAN also may indicate the mapping between each new DL transport layer address and the corresponding UL
transport layer address assigned by the 5GC.

- For each PDU session, if the Additional Redundant NG-U UP TNL Information IE is included in the PDU
Session Resource Maodify Response Transfer |E in the PDU SESSION RESOURCE MODIFY RESPONSE
message, it shall, if supported, be considered by the SMF as the new DL transport layer address(es) for the PDU
session for the redundant transmission. The NG-RAN al so may indicate the mapping between each new
redundant DL transport layer address and the corresponding redundant UL transport layer address assigned by
the 5GC.

Upon reception of the PDU SESSION RESOURCE MODIFY RESPONSE message the AMF shall, for each PDU
session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Modify Response Transfer
IE or PDU Session Resource Modify Unsuccessful Transfer |E to each SMF associated with the concerned PDU
session.

The NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE MODIFY RESPONSE message
location information of the UE in the User Location Information |E.

For aPDU session or a QoS flow which failed to be modified, the NG-RAN node shall fall back to the configuration of
the PDU session or the QoS flow as it was configured prior to the reception of the PDU SESSION RESOURCE
MODIFY REQUEST message.

Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message to setup a QoS flow for IMS voice,
if the NG-RAN node is not able to support IMS voice, the NG-RAN node shall initiate EPS fallback or RAT fallback
for IMS voice procedure as specified in TS 23.501 [9] and report unsuccessful establishment of the QoS flow in the
PDU Session Resource Modify Response Transfer |1E or in the PDU Session Resource Modify Unsuccessful Transfer |E
with cause value "IM S voice EPS fallback or RAT fallback triggered”.

If the User Location Information IE isincluded in the PDU SESSION RESOURCE MODIFY RESPONSE message,
the AMF shall handle thisinformation as specified in TS 23.501 [9].

Interactions with Handover Preparation procedure:

If a handover becomes necessary during the PDU Session Resource Modify procedure, the NG-RAN node may
interrupt the ongoing PDU Session Resource Modify procedure and initiate the Handover Preparation procedure as
follows:

1. The NG-RAN node shall send the PDU SESSION RESOURCE MODIFY RESPONSE message in which the
NG-RAN node shall indicate, if necessary, all the PDU sessions failed with an appropriate cause value, e.g. "NG
intra-system handover triggered", "NG inter-system handover triggered" or "Xn handover triggered".

2. The NG-RAN node shall trigger the handover procedure.

8.2.3.3 Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.2.34 Abnormal Conditions

If the NG-RAN node receives aPDU SESSION RESOURCE MODIFY REQUEST message containing several PDU
Session ID IEs (in the PDU Session Resource Modify Request List | E) set to the same value, the NG-RAN node shall
report the modification of the corresponding PDU sessions as failed in the PDU SESSION RESOURCE MODIFY
RESPONSE message with an appropriate cause value.

If the NG-RAN node receives aPDU SESSION RESOURCE MODIFY REQUEST message containing some PDU
Session ID IEs (in the PDU Session Resource Modify Request List |E) that the NG-RAN node does not recognize, the
NG-RAN node shall report the corresponding invalid PDU sessions as failed in the PDU SESSION RESOURCE
MODIFY RESPONSE message with an appropriate cause value.
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If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing a QoS Flow
Level QoS Parameters|E inthe PDU Session Resource Modify Request Transfer |E for a GBR QoS flow but the GBR
QoS Flow Information |E is not present, the NG-RAN node shall report the addition or modification of the
corresponding QoS flow as failed in the PDU Session Resource Modify Response Transfer |E of the PDU SESSION
RESOURCE MODIFY RESPONSE message with an appropriate cause value.

If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing the Delay
Critical IE in the Dynamic 5QI Descriptor |E of the QoS Flow Level QoS Parameters |E of the PDU Session Resource
Modify Request Transfer |E set to the value “delay critical” but the Maximum Data Burst Volume |E is not present, the
NG-RAN node shall report the addition or modification of the corresponding QoS flow as failed in the PDU Session
Resource Modify Response Transfer |1E of the PDU SESSION RESOURCE MODIFY RESPONSE message with an
appropriate cause value.

If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing a PDU session
in the PDU Session Resource Modify Request List |E with the same QoS flow included both in the QoS Flow Add or
Modify Request List |E and the QoS Flow to Release List | E, the NG-RAN node shall report the corresponding QoS
flow asfailed in the QoS Flow Failed to Add or Modify List IE PDU Session Resource Maodify Response Transfer |E of
the PDU SESSION RESOURCE MODIFY RESPONSE message with an appropriate cause value if the PDU sessionis
modified successfully. The NG-RAN node shall not release the QoS flow when the corresponding QoS flow already
exists.

8.2.4 PDU Session Resource Notify

8241 General

The purpose of the PDU Session Resource Notify procedure isto notify that the already established QoS flow(s) or
PDU session(s) for agiven UE are released or not fulfilled anymore or fulfilled again by the NG-RAN node for which
notification control is requested. The procedure uses UE-associated signalling.

8.2.4.2 Successful Operation

NG-RAN node AMF

PDU SESSION RESOURCE NOTIFY

Figure 8.2.4.2-1: PDU session resource notify

The NG-RAN node initiates the procedure by sending a PDU SESSION RESOURCE NOTIFY message.

The PDU SESSION RESOURCE NOTIFY message shall contain the information of PDU session resources or QoS
flows which are released or not fulfilled anymore or fulfilled again by the NG-RAN node.

- For each PDU session for which some QoS flows are released or not fulfilled anymore or fulfilled again by the
NG-RAN node, the PDU Session Resource Notify Transfer | E shall be included containing:

1. Thelist of QoS flows which are released by the NG-RAN node, if any, in the QoS Flow Released List IE.

2. Thelist of GBR QoS flows which are not fulfilled anymore or fulfilled again by the NG-RAN node, if any, in
the QoS Flow Notify List | E together with the Notification Cause |E. For a QoS flow indicated as not fulfilled
anymore the NG-RAN node may also indicate an alternative QoS parameters set which it can currently fulfil
in the Current QoS Parameters Set Index IE.

- For each PDU session resource which is released by the NG-RAN node, the PDU Session Resource Notify
Released Transfer |1E shall be included containing the release cause in the Cause |E.
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The NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE NOTIFY message location
information of the UE in the User Location Information IE.

Upon reception of the PDU SESSION RESOURCE NOTIFY message, the AMF shall, for each PDU session indicated
inthe PDU Session ID IE, transfer transparently the PDU Session Resource Notify Transfer |E or PDU Session
Resource Notify Released Transfer |E to the SMF associated with the concerned PDU session. Upon reception of PDU
Session Resource Notify Transfer 1E, the SMF normally initiate the appropriate rel ease or modify procedure on the core
network side for the PDU session(s) or QoS flow(s) identified as not fulfilled anymore.

For each PDU session for which the Secondary RAT Usage Information |E isincluded in the PDU Session Resource
Notify Transfer |E or the PDU Session Resource Notify Released Transfer I1E, the SMF shall handle thisinformation as
specified in TS 23.502 [10].

If the User Location Information |E isincluded in the PDU SESSION RESOURCE NOTIFY message, the AMF shall
handle this information as specified in TS 23.501 [9].

8.24.3 Abnormal Conditions
Void.

8.2.5 PDU Session Resource Modify Indication

8.25.1 General

The purpose of the PDU Session Resource Modify Indication procedure is for the NG-RAN node to request
modification of the established PDU session(s). The procedure uses UE-associated signalling.

8.25.2 Successful Operation

NG-RAN node AMF

PDU SESSION RESOURCE MODIFY INDICATION

Lt

PDU SESSION RESOURCE MODIFY CONFIRM

Figure 8.2.5.2-1: PDU session resource modify indication: successful operation

The NG-RAN node initiates the procedure by sending a PDU SESSION RESOURCE MODIFY INDICATION
message. Upon reception of the PDU SESSION RESOURCE MODIFY INDICATION message, the AMF shall, for
each PDU session indicated in the PDU Session ID IE, transparently transfer the PDU Session Resource Modify
Indication Transfer |E to the SMF associated with the concerned PDU session.

For each PDU session for which the DL QoS Flow per TNL Information IE isincluded in the PDU Session Resource
Modify Indication Transfer |E in the PDU SESSION RESOURCE MODIFY INDICATION message, the SMF shall
consider the included DL transport layer address as the DL transport layer address for the included associated QoS
flows and it may provide the associated UL transport layer addressin the UL NG-U UP TNL Information IE in the PDU
Session Resource Modify Confirm Transfer |E in the PDU SESSION RESOURCE MODIFY CONFIRM message.

For each PDU session for which the Additional DL QoS Flow per TNL Information IE isincluded in the PDU Session
Resource Modify Indication Transfer |E in the PDU SESSION RESOURCE MODIFY INDICATION message, the
SMF shall, if supported, consider for this split PDU session each included DL transport layer address(es) asthe DL
transport layer address(s) for the included associated QoS flows and it may provide the associated UL transport layer
address(s) in the Additional NG-U UP TNL Information |E in the PDU Session Resource Modify Confirm Transfer |E in
the PDU SESSION RESOURCE MODIFY CONFIRM message.
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In case more than one NG-U transport bearers have been set up for the PDU session, the DL QoS Flow per TNL
Information |E and the Additional DL QoS Flow per TNL Information |E in the PDU Session Resource Modify
Indication Transfer |E in the PDU SESSION RESOURCE MODIFY INDICATION message shall beincluded if at
least one QoS flow is associated to their respective NG-U transport bearer; if no QoS flow is associated to one existing
NG-U transport bearer after the modification, the NG-RAN node and 5GC shall consider that the concerned NG-U
transport bearer is removed for the PDU session, and both NG-RAN node and 5GC shall therefore consider the related
NG-U UP TNL information as available again.

For each PDU session for which the Redundant DL QoS Flow per TNL Information IE isincluded in the PDU Session
Resource Modify Indication Transfer |E in the PDU SESSION RESOURCE MODIFY INDICATION message, the
SMF shall, if supported, consider the included DL transport layer address as the new DL transport layer address for the
included associated QoS flows for redundant transmission and it may provide the associated UL transport layer address
in the Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Modify Confirm Transfer I1E in the
PDU SESSION RESOURCE MODIFY CONFIRM message.

For each PDU session for which the Additional Redundant DL QoS Flow per TNL Information |E isincluded in the
PDU Session Resource Modify Indication Transfer |E in the PDU SESSION RESOURCE MODIFY INDICATION
message, the SMF shall, if supported, consider for this split PDU session each included DL transport layer address(es)
as the new downlink termination point(s) for the included associated QoS flows and it may provide the associated UL
transport layer address(s) in the Additional Redundant NG-U UP TNL Information |E in the PDU Session Resource
Modify Confirm Transfer 1E in the PDU SESSION RESOURCE MODIFY CONFIRM message for the redundant
transmission.

For each PDU session for which the Global RAN Node ID of Secondary NG-RAN Node |E isincluded in the PDU
Session Resource Modify Indication Transfer |E of the PDU SESSION RESOURCE MODIFY INDICATION message,
the SMF shall, if supported, handle thisinformation as specified in TS 23.501 [9].

If the Security Result |E isincluded in the PDU Session Resource Modify Indication Transfer |E in the PDU SESSION
RESOURCE MODIFY INDICATION message, it may be considered by the SMF as the new security status of the PDU
session.

For each PDU session for which the Secondary RAT Usage Information IE isincluded in the PDU Session Resource
Modify Indication Transfer |E, the SMF shall handle this information as specified in TS 23.502 [10].

The AMF shall report to the NG-RAN node in the PDU SESSION MODIFY RESOURCE CONFIRM message the
result for each PDU session listed in PDU SESSION RESOURCE MODIFY INDICATION message:

- For each PDU session which is successfully modified, the PDU Session Resource Modify Confirm Transfer |E
shall be included containing:

1. Thelist of QoS flows which have been successfully modified in the QoS Flow Modify Confirm List IE.
2. Thelist of QoS flows which have failed to be modified, if any, in the QoS Flow Failed to Modify List IE.

- For each PDU session which failed to be modified, the PDU Session Resource Modify Indication Unsuccessful
Transfer |E shall be included to report the failure cause.

Upon reception of the PDU Session Resource Modify Confirm Transfer |1E for each PDU session listed in the PDU
SESSION RESOURCE MODIFY CONFIRM message:

- If the QoS Flow Failed To Modify List IE isincluded, the NG-RAN node shall either
1. de-associate the corresponding DRB for the concerned QoS flow, or

2. keep the previous transport layer information before sending the PDU SESSION RESOURCE MODIFY
INDICATION unchanged for the concerned QoS flow.

Upon reception of the PDU Session Resource Modify Indication Unsuccessful Transfer |E for each PDU session listed
in the PDU SESSION RESOURCE MODIFY CONFIRM message, the NG-RAN node shall either:

1. release dl corresponding NG-RAN configuration and resources for the concerned PDU session, or

2. keep the previous transport layer information before sending the PDU SESSION RESOURCE MODIFY
INDICATION unchanged for the concerned PDU session.
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The NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE MODIFY INDICATION message
location information of the UE in the User Location Information |E.

8.25.3 Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.25.4 Abnormal Conditions
Void.
8.3 UE Context Management Procedures

8.3.1 Initial Context Setup

8311 General

The purpose of the Initial Context Setup procedure is to establish the necessary overal initial UE context at the NG-
RAN node, when required, including PDU session context, the Security Key, Mobility Restriction List, UE Radio
Capability and UE Security Capabilities, etc. The AMF may initiate the Initial Context Setup procedure if a UE-
associated logical NG-connection exists for the UE or if the AMF has received the RAN UE NGAP ID IE inan
INITIAL UE MESSAGE message or if the NG-RAN node has already initiated a UE-associated |ogical NG-connection
by sending an INITIAL UE MESSAGE message via another NG interface instance. The procedure uses UE-associated
signaling.

For signalling only connections and if the UE Context Request |E is not received in the Initial UE Message, the AMF
may be configured to trigger the procedure for all NAS procedures or on a per NAS procedure basis depending on
operator’ s configuration.

8.3.1.2 Successful Operation

NG-RAN node AMF

INITIAL CONTEXT SETUP REQUEST

A

INITIAL CONTEXT SETUP RESPONSE

Figure 8.3.1.2-1: Initial context setup: successful operation

In case of the establishment of a PDU session the 5GC shall be prepared to receive user data before the INITIAL
CONTEXT SETUP RESPONSE message has been received by the AMF. If no UE-associated logical NG-connection
exists, the UE-associated logical NG-connection shall be established at reception of the INITIAL CONTEXT SETUP
REQUEST message.

The INITIAL CONTEXT SETUP REQUEST message shall contain the Index to RAT/Fregquency Selection Priority IE,
if availablein the AMF.

If the NAS-PDU IE isincluded inthe INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall pass
it transparently towards the UE.

If the Masked IMEISV |E is contained in the INITIAL CONTEXT SETUP REQUEST message the target NG-RAN
node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.

Upon receipt of the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall
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- attempt to execute the requested PDU session configuration;

- dstorethe received UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate
Maximum Bit Rate for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9];

- storethe received Mobility Restriction List in the UE context;
- storethe received UE Radio Capability in the UE context;

- storethe received Index to RAT/Frequency Selection Priority in the UE context and use it as defined in
TS23.501[9];

- storethe received UE Security Capabilitiesin the UE context;

- store the received Security Key in the UE context and, if the NG-RAN node is required to activate security for
the UE, take this security key into use.

- if supported, store the received SRV CC Operation Possible in the UE context and use it as defined in
TS23.216 [31].

- storethereceived NR V2X Services Authorization information, if supported, in the UE context;
- storethereceived LTE V2X Services Authorization information, if supported, in the UE context;

- storethe received NR UE Sidelink Aggregate Maximum Bit Rate, if supported, in the UE context, and use it for
the concerned UE’s sidelink communication in network scheduled mode for NR V2X services,

- storethereceived LTE UE Sidelink Aggregate Maximum Bit Rate, if supported, in the UE context, and use it for
the concerned UE’s sidelink communication in network scheduled mode for LTE V2X services.

- store the received PC5 QoS Parameters, if supported, in the UE context and use it as defined in TS 23.287 [33].
- storethe received Management Based MDT PLMN List information, if supported, in the UE context.
- if supported, store the received |AB Authorization information in the UE context.

For the Initial Context Setup an initial value for the Next Hop Chaining Count is stored in the UE context.

If the PDU Session Resource Setup Request List IE is contained in the INITIAL CONTEXT SETUP REQUEST
message, the NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The NG-
RAN node shall report to the AMF in the INITIAL CONTEXT SETUP RESPONSE message the result for each PDU
session resource requested to be setup as defined in the PDU Session Resource Setup procedure.

Upon reception of the INITIAL CONTEXT SETUP RESPONSE message the AMF shall, for each PDU session
indicated in the PDU Session ID |E, transfer transparently the PDU Session Resource Setup Response Transfer |E or
PDU Session Resource Setup Unsuccessful Transfer |E to the SMF associated with the concerned PDU session. In case
the splitting PDU session is not used by the NG-RAN node, the SMF should remove the Additional Transport Layer
Information, if any.

The NG-RAN node shall use the information in the Mobility Restriction List I1E if present inthe INITIAL CONTEXT
SETUP REQUEST message to

- determine atarget for subsequent mobility action for which the NG-RAN node provides information about the
target of the mobility action towards the UE;

- select aproper SCG during dual connectivity operation;
- assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.

If the Mobility Restriction List IE isnot contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-
RAN node shall consider that no roaming and no access restriction apply to the UE. The NG-RAN node shall also
consider that no roaming and no access restriction apply to the UE when:

- one of the QoS flows includes a particular ARP value (TS 23.501 [9]).

ETSI



3GPP TS 38.413 version 16.4.0 Release 16 39 ETSI TS 138 413 V16.4.0 (2021-01)

If the Trace Activation IE isincluded in the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall,
if supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the NG-RAN node shall,
if supported:

- if the Trace Activation |E includes the MDT Activation |E set to "Immediate MDT and Trace", initiate the
requested trace session and MDT session as described in TS 32.422 [11];

- if the Trace Activation |E includes the MDT Activation |E set to "Immediate MDT Only", "Logged MDT only",
initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the
Interfaces To Trace |E and the Trace Depth |E;

- if the Trace Activation IE includes the MDT Location Information | E within the MDT Configuration |E, store
thisinformation and take it into account in the requested MDT session;

- if the Trace Activation | E includes the Sgnalling Based MDT PLMN List |E within the MDT Configuration | E,
the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation | E includes the Bluetooth Measurement Configuration |E within the MDT Configuration
IE, take it into account for MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation | E includes the WLAN Measurement Configuration |E within the MDT Configuration I E,
take it into account for MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation | E includes the Sensor Measurement Configuration |E within the MDT Configuration |E,
take it into account for MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation |E includes the MDT Configuration |E and if the NG-RAN nodeisagNB at least the
MDT Configuration-NR |E shall be present, while if the NG-RAN node is an ng-eNB at |east the MDT
Configuration-EUTRA | E shall be present.

If the UE Security Capabilities |IE included in the INITIAL CONTEXT SETUP REQUEST message only contains the
EIAO or NIAO agorithm as defined in TS 33.501 [13] and if the EIAO or NIAO algorithm is defined in the configured
list of allowed integrity protection algorithmsin the NG-RAN node (TS 33.501 [13]), the NG-RAN node shall take it
into use and ignore the keys received in the Security Key IE.

If the Core Network Assistance |nformation for RRC INACTIVE IE isincluded in the INITIAL CONTEXT SETUP
REQUEST message, the NG-RAN node shall, if supported, store thisinformation in the UE context and use it for e.g.
the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for aUE in
RRC_INACTIVE dtate, as specified in TS 38.300 [8].

If the CN Assisted RAN Parameters Tuning IE isincluded in the INITIAL CONTEXT SETUP REQUEST message, the
NG-RAN node may use it as described in TS 23.501 [9].

If the RRC Inactive Transition Report Request IE isincluded in the INITIAL CONTEXT SETUP REQUEST message,
the NG-RAN node shall, if supported, store thisinformation in the UE context.

If the Emergency Fallback Indicator IE isincluded inthe INITIAL CONTEXT SETUP REQUEST message, it
indicates that the UE context to be set up is subject to emergency service fallback as described in TS 23.501 [9] and the
NG-RAN node may, if supported, take the appropriate mobility actions.

If the Old AMF IE isincluded inthe INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall
consider that this UE-associated logical NG-connection was redirected to this AMF from another AMF identified by the
Old AMF |E.

If the Redirection for Voice EPSFallback IE isincluded inthe INITIAL CONTEXT SETUP REQUEST message, the
NG-RAN node shall, if supported, store it and use it in a subsequent decision of EPS fallback for voice as specified in
TS 23.502[10].

If the Location Reporting Request Type IE isincluded in the INITIAL CONTEXT SETUP REQUEST message, the
NG-RAN node should perform the requested location reporting functionality for the UE as described in subclause 8.12.

If the Enhanced Coverage Redtriction IE isincluded in the INITIAL CONTEXT SETUP REQUEST message, the NG-
RAN node shall, if supported, store thisinformation in the UE context and useit as defined in TS 23.501 [9].

If the Extended Connected Time IE isincluded in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN
node shall, if supported, use it as described in TS 23.501 [9].
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If the UE Differentiation Information IE isincluded in the INITIAL CONTEXT SETUP REQUEST message, the NG-
RAN node shall, if supported, store thisinformation in the UE context for further use according to TS 23.501 [9].

If the CE-mode-B Restricted IE isincluded inthe INITIAL CONTEXT SETUP REQUEST message and the Enhanced
Coverage Redtriction |E is not set to "restricted” and the Enhanced Coverage Restriction information stored in the UE
context is not set to "restricted”, the NG-RAN node shall, if supported, store this information in the UE context and use
it asdefined in TS 23.501 [9].

If the UE User Plane CloT Support Indicator IE isincluded inthe INITIAL CONTEXT SETUP REQUEST message
the NG-RAN node shall, if supported, store thisinformation in the UE context and consider that User Plane CloT 5GS
Optimisation as specified in TS 23.501 [9] is supported for the UE.

If the Management Based MDT PLMN List IE is contained in the INITIAL CONTEXT SETUP REQUEST message,
the NG-RAN node shall, if supported, use it to allow subsequent selection of the UE for management based MDT
defined in TS 32.422 [11].

If the INITIAL CONTEXT SETUP REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node
shall, if supported, useit as specified in TS 23.501 [9] and TS 23.502 [10].

Interactionswith Initial UE M essage procedure;

The NG-RAN node shall use the AMF UE NGAP ID IE and RAN UE NGAP ID IE received inthe INITIAL CONTEXT
SETUP REQUEST message as identification of the logical connection even if the RAN UE NGAP ID |E had been
alocated in an INITIAL UE MESSAGE message sent over adifferent NG interface instance.

Interactionswith RRC Inactive Transition Report procedure:

If the RRC Inactive Transition Report Request IE isincluded in the INITIAL CONTEXT SETUP REQUEST message
and set to "subsequent state transition report”, the NG-RAN node shall, if supported, send the RRC INACTIVE
TRANSITION REPORT message to the AMF to report the RRC state of the UE when the UE enters or leaves
RRC_INACTIVE dtate.

8.3.1.3 Unsuccessful Operation

NG-RAN node AMF

INITIAL CONTEXT SETUP REQUEST

A

INITIAL CONTEXT SETUP FAILURE

Figure 8.3.1.3-1: Initial context setup: unsuccessful operation

If the NG-RAN node is not able to establish an NG UE context, it shall consider the procedure as failed and reply with
the INITIAL CONTEXT SETUP FAILURE message.

If the PDU Session Resource Setup Request List IE iscontained in the INITIAL CONTEXT SETUP REQUEST
message, the NG-RAN node shall report to the AMF, inthe INITIAL CONTEXT SETUP FAILURE message, the
unsuccessful establishment result for each PDU session resource requested to be setup as defined in the PDU Session
Resource Setup procedure.

Upon reception of the INITIAL CONTEXT SETUP FAILURE message the AMF shall, for each PDU session indicated
inthe PDU Session ID IE, transfer transparently the PDU Session Resource Setup Unsuccessful Transfer |1E to the SMF
associated with the concerned PDU session.

8314 Abnormal Conditions

If the supported algorithms for encryption defined in the Encryption Algorithms |E in the UE Security Capabilities | E,
plus the mandated support of EEAO and NEAO in al UEs (TS 33.501 [13]), do not match any allowed algorithms
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defined in the configured list of allowed encryption algorithmsin the NG-RAN node (TS 33.501 [13]), the NG-RAN
node shall reject the procedure using the INITIAL CONTEXT SETUP FAILURE message.

If the supported algorithms for integrity defined in the Integrity Protection Algorithms |E in the UE Security
Capabilities IE, plus the mandated support of the EIAO and NIAO algorithmin all UEs (TS 33.501 [13]), do not match
any allowed algorithms defined in the configured list of allowed integrity protection algorithmsin the NG-RAN node
(TS 33.501 [13]), the NG-RAN node shall reject the procedure using the INITIAL CONTEXT SETUP FAILURE

message.
8.3.2 UE Context Release Request (NG-RAN node initiated)

8321 General

The purpose of the UE Context Release Request procedure is to enable the NG-RAN node to request the AMF to
release the UE-associated logical NG-connection due to NG-RAN node generated reasons. The procedure uses UE-
associated signalling.

8.3.2.2 Successful Operation

NG-RAN node AMF

UE CONTEXT RELEASE REQUEST

Figure 8.3.2.2-1: UE context release request

The NG-RAN node controlling a UE-associated logical NG-connection initiates the procedure by sending a UE
CONTEXT RELEASE REQUEST message towards the affected AMF.

The UE CONTEXT RELEASE REQUEST message shall indicate the appropriate cause value, e.g., " TXNreLocoveral
Expiry", "Redirection”, for the requested UE-associated logical NG-connection rel ease.

If the PDU Session Resource List IE isincluded in the UE CONTEXT RELEASE REQUEST message, the AMF shall
handle this information as specified in TS 23.502 [10].

Interactions with UE Context Release procedure:

The UE Context Release procedure should be initiated upon reception of a UE CONTEXT RELEASE REQUEST
message. |f the UE was configured with DC radio resources at the time UE Context Release Request procedure was
triggered, and the PSCell information was available, the NG-RAN node shall store the PSCell information in the UE
context.

8.3.2.3 Abnormal Conditions
Void.

8.3.3 UE Context Release (AMF initiated)

8.3.31 General

The purpose of the UE Context Release procedure isto enable the AMF to order the release of the UE-associated
logical NG-connection due to various reasons, e.g., completion of a transaction between the UE and the 5GC, or release
of the old UE-associated logical NG-connection when the UE has initiated the establishment of a new UE-associated
logical NG-connection, etc. The procedure uses UE-associated signalling.
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8.3.3.2 Successful Operation

NG-RAN node AMF

UE CONTEXT RELEASE COMMAND

A

UE CONTEXT RELEASE COMPLETE

Figure 8.3.3.2-1: UE context release: successful operation

The AMF initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the NG-RAN
node.

The UE CONTEXT RELEASE COMMAND message shall contain both the AMF UE NGAP ID |E and the RAN UE
NGAP ID IE if available, otherwise the message shall contain the AMF UE NGAP ID |E.

Upon reception of the UE CONTEXT RELEASE COMMAND message, the NG-RAN node shall release all related
signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message.

If the PDU Session Resource List IE isincluded in the UE CONTEXT RELEASE COMPLETE message, the AMF
shall handle thisinformation as specified in TS 23.502 [10].

If the User Location Information |E isincluded in the UE CONTEXT RELEASE COMPLETE message, the AMF shall
handle thisinformation as specified in TS 23.502 [10].

If the Information on Recommended Cells and RAN Nodes for Paging IE isincluded in the UE CONTEXT RELEASE
COMPLETE message, the AMF shall, if supported, store it and may use it for subsequent paging.

For each PDU session for which the Secondary RAT Usage Information |E isincluded in the PDU Session Resource
Release Response Transfer |E, the SMF shall handle thisinformation as specified in TS 23.502 [10].

If the Paging Assistance Data for CE Capable UE IE isincluded in the UE CONTEXT RELEASE COMPLETE
message, the AMF shall, if supported, storeit and use it for subsequent paging, as specified in TS 23.502 [10].

8.3.3.3 Unsuccessful Operation
Not applicable.
8.3.34 Abnormal Conditions

If the UE Context Release procedure is not initiated towards the NG-RAN node before the expiry of the timer
TNGRgeLocoveral, the NG-RAN node shall request the AMF to release the UE context.

If the UE returns to the NG-RAN node before the reception of the UE CONTEXT RELEASE COMMAND message or
the expiry of the timer TNGreLocoveral, the NG-RAN node shall stop the timer TNGreLocoverat @nd continue to serve the
UE.

8.34 UE Context Modification

8.34.1 General

The purpose of the UE Context Modification procedure is to partly modify the established UE context. The procedure
uses UE-associated signalling.
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8.3.4.2 Successful Operation

NG-RAN node AMF

UE CONTEXT MODIFICATION REQUEST

A

UE CONTEXT MODIFICATION RESPONSE

Figure 8.3.4.2-1: UE context modification: successful operation

Upon receipt of the UE CONTEXT MODIFICATION REQUEST message the NG-RAN node shall
- if supported, store the received |AB Authorization information in the UE context.

If the Security Key IE isincluded in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN node
shall storeit and perform AS key re-keying according to TS 33.501 [13].

If the UE Security Capabilities IE isincluded in the UE CONTEXT MODIFICATION REQUEST message, the NG-
RAN node shall store them and take them into use together with the received keys according to TS 33.501 [13].

If the Index to RAT/Freguency Selection Priority |E isincluded in the UE CONTEXT MODIFICATION REQUEST
message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].

If the RAN Paging Priority |IE isincluded in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN
node may use it to determine a priority for paging the UE in RRC_INACTIVE state.

If the UE Aggregate Maximum Bit Rate |E isincluded in the UE CONTEXT MODIFICATION REQUEST message,
the NG-RAN node shall

- replace the previously provided UE Aggregate Maximum Bit Rate by the received UE Aggregate Maximum Bit
Rate in the UE context;

- usethereceived UE Aggregate Maximum Bit Rate for al Non-GBR QoS flows for the concerned UE as
specified in TS 23.501 [9].

If the Core Network Assistance Information for RRC INACTIVE IE isincluded in the UE CONTEXT MODIFICATION
REQUEST message, the NG-RAN node shall, if supported, store thisinformation in the UE context and use it for e.g.
the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for aUE in
RRC_INACTIVE dtate, as specified in TS 38.300 [8].

If the CN Assisted RAN Parameters Tuning IE isincluded in the UE CONTEXT MODIFICATION REQUEST
message, the NG-RAN node may use it as described in TS 23.501 [9].

If the RRC Inactive Transition Report Request |E isincluded in the UE CONTEXT MODIFICATION REQUEST
message, the NG-RAN node shall, if supported, store thisinformation in the UE context and report to the AMF the User
Location Information IE and the RRC Sate |IE in the UE CONTEXT MODIFICATION RESPONSE message.

If the RRC Inactive Transition Report Request IE isincluded in the UE CONTEXT MODIFICATION REQUEST
message and set to "cancel report”, the NG-RAN node shall, if supported, stop reporting to the AMF the RRC state of
the UE.

The NG-RAN node shall report, inthe UE CONTEXT MODIFICATION RESPONSE message to the AMF, the
successful update of the UE context.

If the Emergency Fallback Indicator |E isincluded in the UE CONTEXT MODIFICATION REQUEST message, it
indicates that the concerned UE context is subject to emergency service fallback as described in TS 23.501 [9] and the
NG-RAN node may, if supported, take the appropriate mobility actions taking into account the Emergency Service
Target CN IE if provided.
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If the New AMF UE NGAP ID IE isincluded in the UE CONTEXT MODIFICATION REQUEST message, the NG-
RAN node shall use the received value for future signalling with the AMF.

If the New GUAMI |E isincluded in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN node
shall replace the previoudly stored GUAMI as specified in TS 23.501 [9].

If the SRVCC Operation Possible IE isincluded in UE CONTEXT MODIFICATION REQUEST message, the NG-
RAN node shall, if supported, store the content of the received SRVCC Operation Possible IE in the UE context and use
it asdefined in TS 23.216 [31].

If the NR V2X Services Authorized |E is contained in the UE CONTEXT MODIFICATION REQUEST message, the
NG-RAN node shall, if supported, update its V2X services authorization information for the UE accordingly. If the NR
V2X Services Authorized | E includes one or more |Es set to "not authorized", the NG-RAN node shall, if supported,
initiate actions to ensure that the UE is no longer accessing the relevant service(s).

If the LTE V2X Services Authorized |E is contained in the UE CONTEXT MODIFICATION REQUEST message, the
NG-RAN node shall, if supported, update its V2X services authorization information for the UE accordingly. If the LTE
V2X Services Authorized | E includes one or more | Es set to "not authorized", the NG-RAN node shall, if supported,
initiate actions to ensure that the UE is no longer accessing the relevant service(s).

If the NR UE Sdelink Aggregate Maximum Bit Rate |E isincluded in the UE CONTEXT MODIFICATION REQUEST
message, the NG-RAN node shall, if supported:

- replace the previoudy provided NR UE Sidelink Aggregate Maximum Bit Rate, if available in the UE context,
with the received value;

- usethereceived value for the concerned UE’ s sidelink communication in network scheduled mode for NR V2X
services.

If the LTE UE Sdelink Aggregate Maximum Bit Rate |E isincluded in the UE CONTEXT MODIFICATION
REQUEST message, the NG-RAN node shall, if supported:

- replace the previoudy provided LTE UE Sidelink Aggregate Maximum Bit Rate, if available in the UE context,
with the received value;

- usethereceived value for the concerned UE’ s sidelink communication in network scheduled mode for LTE V2X
Services.

If the PC5 QoS Parameters |E isincluded in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN
node shall, if supported, use it asdefined in TS 23.287 [33].

If the UE CONTEXT MODIFICATION REQUEST message contains the UE Radio Capability ID IE, the NG-RAN
node shall, if supported, useit as specified in TS 23.501 [9] and TS 23.502 [10].

Interactionswith RRC Inactive Transition Report procedure:

If the RRC Inactive Transition Report Request IE isincluded in the UE CONTEXT MODIFICATION REQUEST
message and set to "single RRC connected state report”, the NG-RAN node shall, if supported and if the UE isin
RRC_INACTIVE state, send one subseguent RRC INACTIVE TRANSITION REPORT message to the AMF when the
RRC state transitionsto RRC_CONNECTED state.

If the RRC Inactive Transition Report Request |E isincluded in the UE CONTEXT MODIFICATION REQUEST
message and set to "subsequent state transition report”, the NG-RAN node shall, if supported, send the RRC
INACTIVE TRANSITION REPORT message to the AMF to report the RRC state of the UE when the UE enters or
leaves RRC_INACTIVE state.
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8.3.4.3 Unsuccessful Operation

NG-RAN node AMF

UE CONTEXT MODIFICATION REQUEST

A

UE CONTEXT MODIFICATION FAILURE

Figure 8.3.4.3-1: UE context modification: unsuccessful operation

In case the UE context update cannot be performed successfully, the NG-RAN node shall respond with the UE
CONTEXT MODIFICATION FAILURE message to the AMF with an appropriate cause value in the Cause |E.

If the New AMF UE NGAP ID IE isincluded in the UE CONTEXT MODIFICATION REQUEST message, the NG-
RAN node may use the received New AMF UE NGAP ID |E or Old AMF UE NGAP ID IE inthe UE CONTEXT
MODIFICATION FAILURE message.

8.34.4 Abnormal Conditions

If the UE CONTEXT MODIFICATION REQUEST message including the New AMF UE NGAP ID IE isreceived after
the NG-RAN node has initiated another class 1 NGAP EP, the NG-RAN node shall be prepared to receive the response
message containing an AMF UE NGAP ID with the value received in the New AMF UE NGAP ID |E.

8.35 RRC Inactive Transition Report

8.35.1 General

The purpose of the RRC Inactive Transition Report procedure is to notify the AMF when the UE enters or leaves
RRC_INACTIVE state. The procedure uses UE-associated signalling.

8.3.5.2 Successful Operation

NG-RAN node AMF

RRC INACTIVE TRANSITION REPORT

Figure 8.3.5.2-1: RRC Inactive transition report
The NG-RAN node initiates the procedure by sending an RRC INACTIVE TRANSITION REPORT message to the

AMF. Upon reception of the RRC INACTIVE TRANSITION REPORT message, the AMF shall take appropriate
actions based on the information indicated by the RRC State | E.

8.353 Abnormal Conditions

Void.
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8.3.6 Connection Establishment Indication

8.36.1 General

The purpose of the Connection Establishment Indication procedure is to enable the AMF to complete the establishment
of the UE-associated logical NG-connection. The procedure uses UE-associated signalling. This procedure applies only
if the NG-RAN nodeisan ng-eNB.

8.3.6.2 Successful Operation
NG-RAN AME
node
< CONNECTION ESTABLISHMENT INDICATION
— ——

Figure 8.3.6.2-1: Connection Establishment Indication procedure. Successful operation.

The AMF initiates the procedure by sending a CONNECTION ESTABLISHMENT INDICATION message to the NG-
RAN node.

If the UE-associated logical NG-connection is not established, the AMF shall alocate aunique AMF UE NGAP ID to
be used for the UE and include it in the CONNECTION ESTABLISHMENT INDICATION message.

If the UE Radio Capability IE isincluded in the CONNECTION ESTABLISHMENT INDICATION message, the NG-
RAN node shall store thisinformation in the UE context, and use it as defined in TS 38.300 [8].

If the End Indication IE isincluded in the CONNECTION ESTABLISHMENT INDICATION message and set to "no
further data’', the NG-RAN node shall consider that there are no further NAS PDUs to be transmitted for this UE.

If the SNSSAI |E is contained in the CONNECTION ESTABLISHMENT INDICATION message, the NG-RAN node
shall store thisinformation in the UE context, and use it as specified in TS 23.501 [9].

If the Allowed NSSAI |E is contained in the CONNECTION ESTABLISHMENT INDICATION message, the NG-RAN
node shall store thisinformation in the UE context, and useit as specified in TS 23.501 [9].

If the UE Differentiation Information |E isincluded in the CONNECTION ESTABLISHMENT INDICATION
message, the NG-RAN node shall, if supported, store this information in the UE context for further use accordingto TS
23.501[9].

If the DL CP Security Information |E isincluded in the CONNECTION ESTABLISHMENT INDICATION message,
the NG-RAN node shall forward this information to the UE as described in TS 36.300 [14].

If the NB-10T UE Priority IE is contained in the CONNECTION ESTABLISHMENT INDICATION message, the NG-
RAN node shall, if supported, store thisinformation in the UE context, and use it as specified in TS 23.501 [9].

If the Enhanced Coverage Restriction IE isincluded in the CONNECTION ESTABLISHMENT INDICATION
message, the NG-RAN node shall, if supported, store thisinformation in the UE context and use it asdefined in TS
23.501[9].

If the CE-mode-B Restricted |E isincluded in the CONNECTION ESTABLISHMENT INDICATION message and the
Enhanced Coverage Restriction |E is not set to "restricted" and the Enhanced Coverage Restricted information stored in
the UE context is not set to "restricted”, the NG-RAN node shall, if supported, store thisinformation in the UE context
and useit asdefined in TS 23.501 [9].

If the UE Radio Capability ID IE is contained in the CONNECTION ESTABLISHMENT INDICATION message, the
NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].
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8.3.6.3 Abnormal Conditions

Void.
8.3.7 AMF CP Relocation Indication

83.7.1 General

The purpose of the AMF CP Relocation Indication procedure isto inform the NG-RAN node that the UE’ s connection
isto be relocated to another NG-RAN node as described in TS 38.300 [8], for a UE using Control Plane CloT 5GS
Optimisation. This procedure applies only if the NG-RAN nodeis an ng-eNB.

The procedure uses UE-associated signalling.

8.3.7.2 Successful Operation
NG-RAN AME
node
- AMF CP RELOCATION INDICATION
— ——

Figure 8.3.7.2-1: AMF CP Relocation Indication. Successful operation.

The AMF initiates the procedure by sending an AMF CP RELOCATION INDICATION message to the NG-RAN
node.

Upon reception of the AMF CP RELOCATION INDICATION message, the NG-RAN node shall terminate the
delivery of NAS messages that have been received from the AMF.

If the SNSSAI IE is contained in the AMF CP RELOCATION INDICATION message, the NG-RAN node shall store
thisinformation in the UE context, and use it as specified in TS 23.501 [9].

If the Allowed NSSAI |E is contained in the AMF CP RELOCATION INDICATION message, the NG-RAN node shall
store thisinformation in the UE context, and use it as specified in TS 23.501 [9].

Interactions with NAS Non Dedlivery Indication procedure:

On reception of the AMF CP RELOCATION INDICATION message, the NG-RAN node may initiate NAS Non
Delivery Indication procedure(s) to report the non-delivery of any NAS PDUs previously received from the AMF.

8.3.7.3 Abnormal Conditions

Void.
8.3.8 RAN CP Relocation Indication

8.38.1 General

The purpose of the RAN CP Relocation Indication procedure is to request the AMF to authenticate the UE' s re-
establishment request, and trigger the establishment of the respective UE-associated logical NG-connection, for a NB-
loT UE using Control Plane CloT 5GS Optimisation. This procedure applies only if the NG-RAN node is an ng-eNB.

The procedure uses UE-associated signalling.
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8.3.8.2 Successful Operation

NG-RAN node AMF

RAN CP RELOCATION INDICATION

Y

I I
Figure 8.3.8.2-1: RAN CP Relocation Indication.

The NG-RAN node initiates the procedure by sending a RAN CP RELOCATION INDICATION message to the AMF.

The NG-RAN node shall allocate a uniqgue RAN UE NGAP ID to be used for the UE and the NG-RAN node shall
include thisidentity in the RAN CP RELOCATION INDICATION message.

Upon receiving the RAN CP RELOCATION INDICATION message, the AMF shall authenticate the request using the
NAS-level security information received in the UL CP Security Information |E and if the authentication is successful
initiate the Connection Establishment Indication procedure including NAS-level security information in the DL CP
Security Information IE.

In case the AMF cannot authenticate the UE's request, the CONNECTION ESTABLISHMENT INDICATION message
does not contain security information, and the NG-RAN node shall fail the RRC Re-establishment.

In case of authentication failure, the NG-RAN node and the AMF should locally release the allocated NG resources, if
any.

Interactionswith the AMF CP Relocation and UE Context Release procedures:

In case of successful UE authentication, the AMF initiates the UE Context Release procedure to release the UE's NG-
connection in the old NG-RAN node. The AMF may initiate the AMF CP Relocation procedure before the release
procedure in order to trigger the old NG-RAN node to return non-delivered NAS PDUs to the AMF.

8.3.8.3 Abnormal Conditions
Void.

8.3.9 Retrieve UE Information

8.391 General

The purpose of the Retrieve UE Information procedure is for the NG-RAN node to request the UE information
including NB-1oT UE Priority and UE Radio Capability from the AMF, for aNB-1oT UE using Control Plane CloT
5GS Optimisation. The procedure uses non UE-associated signalling. This procedure applies only if the NG-RAN node
isan ng-eNB.
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8.3.9.2 Successful Operation

NG-RAN node AMF

RETRIEVE UE INFORMATION

Y

Figure 8.3.9.2-1: Retrieve UE Information

The NG-RAN node initiates the procedure by sending the RETRIEVE UE INFORMATION message to the AMF.

8.3.9.3 Abnormal Conditions
Void.

8.3.10 UE Information Transfer

8.3.10.1 General

The purpose of the UE Information Transfer procedure is for the AMF to send the UE information including NB-1oT
UE Priority and UE Radio Capability to the NG-RAN node, for aNB-1oT UE using Control Plane CloT 5GS
Optimisation. The procedure uses non UE-associated signalling. This procedure applies only if the NG-RAN nodeisan
ng-eNB.

8.3.10.2 Successful Operation

NG-RAN node AMF

UE INFORMATION TRANSFER

A

Figure 8.3.10.2-1: UE Information Transfer

The AMF initiates the procedure by sending the UE INFORMATION TRANSFER message to the NG-RAN node.

If the NB-10T UE Priority |IE is contained in the UE INFORMATION TRANSFER message, the NG-RAN node shall
store thisinformation in the UE context, and use it as specified in TS 23.501 [9].

If the UE Radio Capability |E is contained in the UE INFORMATION TRANSFER message, the NG-RAN node shall
store thisinformation in the UE context, and use it as specified in TS 23.501 [9].

If the SNSSAI |E is contained in the UE INFORMATION TRANSFER message, the NG-RAN node shall store this
information in the UE context, and use it as specified in TS 23.501 [9].

If the Allowed NSSAI |E is contained in the UE INFORMATION TRANSFER message, the NG-RAN node shall store
thisinformation in the UE context, and use it as specified in TS 23.501 [9].
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If the UE Differentiation Information |E isincluded in the UE INFORMATION TRANSFER message, the NG-RAN
node shall, if supported, store thisinformation in the UE context for further use according to TS 23.501 [9].

8.3.10.3 Abnormal Conditions
Void.

8.3.11 UE Context Suspend

8.3.11.1 General

The purpose of the UE Context Suspend procedure is to suspend the UE-associated logical NG-connection and the NG-
U transport bearer with the 5GC while keeping the UE context in the NG-RAN node. The procedure uses UE-associated
signalling.

In this version of the specification, this procedure applies only if the NG-RAN node is an ng-eNB.

8.3.11.2 Successful Operation

NG-RAN node AMF

UE CONTEXT SUSPEND REQUEST

Y

UE CONTEXT SUSPEND RESPONSE

Figure 8.3.11.2-1: UE Context Suspend: Successful operation.

The NG-RAN node initiates the procedure by sending the UE CONTEXT SUSPEND REQUEST message to the AMF.
Upon receipt of the UE CONTEXT SUSPEND REQUEST message the AMF shall act as defined in TS 23.502 [10].

Upon receipt of the UE CONTEXT SUSPEND RESPONSE message the NG-RAN node shall suspend the UE context,
the UE-associated logical NG-connection and the related PDU session contexts and send the UE to RRC_IDLE.

If the Information on Recommended Cells and RAN Nodes for Paging |E isincluded in the UE CONTEXT SUSPEND
REQUEST message, the AMF shall, if supported, store it and may use it for subsequent paging.

If the Paging Assistance Data for CE Capable UE IE isincluded in the UE CONTEXT SUSPEND REQUEST
message, the AMF shall, if supported, store it and use it for subsequent paging, as specified in TS 23.502 [10].

If the Security Context |E isincluded in the UE CONTEXT SUSPEND RESPONSE message, the NG-RAN node shall
store the received Security Context | E in the UE context and remove any existing unused stored { NH, NCC} as
specified in TS 33.501 [13].

If the Suspend Indicator |E isincluded in the UE CONTEXT SUSPEND REQUEST message, the SMF shall, if
supported, consider the associated PDU session as suspended.
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8.3.11.3 Unsuccessful Operation

NG-RAN node AMF

UE CONTEXT SUSPEND REQUEST

\J

UE CONTEXT SUSPEND FAILURE

A

Figure 8.3.11.3-1: UE Context Suspend: unsuccessful operation.

If the AMF decides to not suspend the connection e.g. due to pending downlink data to be sent, it shall send the UE
CONTEXT SUSPEND FAILURE message to the NG-RAN node.

8.3.11.4 Abnormal Conditions
Void.

8.3.12 UE Context Resume

8.3.12.1 General

The purpose of the UE Context Resume procedure is to resume the UE context, the suspended UE-associated |ogical
NG-connection and the related NG-U transport bearer in the 5GC for this UE. The procedure uses UE-associated
signalling.

In this version of the specification, this procedure applies only if the NG-RAN nodeis an ng-eNB.

8.3.12.2 Successful Operation

NG-RAN node AMF

UE CONTEXT RESUME REQUEST

Y

UE CONTEXT RESUME RESPONSE

Figure 8.3.12.2-1: UE Context Resume procedure. Successful operation.

The NG-RAN node initiates the procedure by sending the UE CONTEXT RESUME REQUEST message to the AMF.
If the NG-RAN node is not able to admit any suspended PDU sessions, the NG-RAN node shall indicate thisin the
PDU Session Resource Failed to Resume List |E. If the NG-RAN node is not able to admit certain QoS flows for a PDU
session, the NG-RAN node shall indicate thisin the QoS Flow Failed to Resume List |E included in the UE Context
Resume Request Transfer |E for that PDU session.

Upon receipt of the UE CONTEXT RESUME REQUEST message the AMF shall act as defined in TS 23.502 [10] and
respond with the UE CONTEXT RESUME RESPONSE message. If the AMF is not able to admit any suspended PDU
sessions, the AMF shall indicate thisin the PDU Session Resource Failed to Resume List IE. If the SMF isnot able to
admit certain QoS flows for a PDU session, the SMF shall indicate thisin the QoS Flow Failed to Resume List |IE
included in the UE Context Resume Response Transfer |E for that PDU session.
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The NG-RAN node shall release resources for each PDU session or QoS flow failed to resume and shall assume that the
5GC has released respective resources as well.

If the Security Context |E isincluded in the UE CONTEXT RESUME RESPONSE message, the NG-RAN node shall
store the received Security Context | E in the UE context and the NG-RAN node shall use it for the next suspend/resume
or Xn handover or Intra NG-RAN node handovers as specified in TS 33.501 [13].

If the Suspend Request Indication IE isincluded in the UE CONTEXT RESUME REQUEST message, the AMF shall,
if supported, consider that the NG-RAN node is requesting immediate transition to RRC IDLE with Suspend as
specified in TS 23.502 [10]. If the Suspend Response Indication IE isincluded in the UE CONTEXT RESUME
RESPONSE message, the NG-RAN node shall suspend the UE context, the UE-associated |ogical NG-connection and
the related PDU session contexts and send the UE to RRC_IDLE.

If the Information on Recommended Cells and RAN Nodes for Paging |E isincluded in the UE CONTEXT RESUME
REQUEST message, the AMF shall, if supported, store it and may use it for subsequent paging.

If the Paging Assistance Data for CE Capable UE IE isincluded in the UE CONTEXT RESUME REQUEST message,
the AMF shall, if supported, store it and use it for subsequent paging, as specified in TS 23.502 [10].

If the Extended Connected Time |E isincluded in the UE CONTEXT RESUME RESPONSE message, the NG-RAN
node shall, if supported, useit asdescribed in TS 23.501 [9].

8.3.12.3 Unsuccessful Operation

NG-RAN node AMF

UE CONTEXT RESUME REQUEST

Y

UE CONTEXT RESUME FAILURE

A

Figure 8.3.12.3-1: UE Context resume: unsuccessful operation.
If the AMF is not able to resume a single PDU session, it rel eases the UE-associated logical NG-connection by sending
the UE CONTEXT RESUME FAILURE message to the NG-RAN node. Upon reception of the UE CONTEXT

RESUME FAILURE message the NG-RAN node shall release the RRC connection as specified in TS 36.331 [21] and
release al related signalling and user data transport resources.

8.4 UE Mobility Management Procedures

8.4.1 Handover Preparation

84.1.1 General

The purpose of the Handover Preparation procedure is to request the preparation of resources at the target side viathe
5GC. Thereisonly one Handover Preparation procedure ongoing at the same time for a certain UE. The procedure uses
UE-associated signalling.
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8.4.1.2 Successful Operation

source
NG-RAN node AMF

HANDOVER REQUIRED

HANDOVER COMMAND

A

Figure 8.4.1.2-1: Handover preparation: successful operation

The source NG-RAN node initiates the handover preparation by sending the HANDOVER REQUIRED message to the
serving AMF. When the source NG-RAN node sends the HANDOVER REQUIRED message, it shall start the timer
TNGreLocprep. The source NG-RAN node shall indicate the appropriate cause value for the handover in the Cause |E.

Upon reception of the HANDOVER REQUIRED message the AMF shall, for each PDU session indicated in the PDU
Session ID IE, transparently transfer the Handover Required Transfer |E to the SMF associated with the concerned
PDU session.

In case of intra-system handover, the information in the Source to Target Transparent Container |E shall be encoded
according to the definition of the Source NG-RAN node to Target NG-RAN node Transparent Container |E.

If the DL Forwarding |E isincluded for a given QoS flow in the PDU Session Resource Information Item | E within the
Source NG-RAN node to Target NG-RAN node Transparent Container 1E of the HANDOVER REQUIRED message
and itisset to "DL forwarding proposed”, it indicates that the source NG-RAN node proposes forwarding of downlink
datafor that QoS flow.

If the UL Forwarding |E isincluded for a given QoS flow in the PDU Session Resource Information Item | E within the
Source NG-RAN Node to Target NG-RAN Node Transparent Container |E of the HANDOVER REQUIRED message
and it isset to "UL forwarding proposed”, it indicates that the source NG-RAN node proposes forwarding of uplink data
for that QoS flow.

If the DRBs to QoS Flows Mapping List IE isincluded in the PDU Session Resource Information Item | E within the
Source NG-RAN node to Target NG-RAN node Transparent Container 1E of the HANDOVER REQUIRED message, it
implicitly indicates that the source NG-RAN node proposes forwarding of downlink data for those DRBs.

If the QoS Flow Mapping Indication |E for a QoS flow isincluded in the Associated QoS Flow List | E within the DRBs
to QoS Flows Mapping List |E within the Source NG-RAN node to Target NG-RAN node Transparent Container |E of
the HANDOVER REQUIRED message, it indicates that the source NG-RAN node has mapped only the uplink or
downlink of the QoS flow to the DRB.

In case of intra-system handover, if the HANDOVER COMMAND message contains the DL Forwarding UP TNL
Information |E for a given DRB within the Data Forwarding Response DRB List |E in the Handover Command
Transfer |E, the source NG-RAN node shall consider that the forwarding of downlink data for this DRB is accepted by
the target NG-RAN node. If the HANDOVER COMMAND message contains the UL Forwarding UP TNL Information
|E for agiven DRB in the Data Forwarding Response DRB List |E within the Handover Command Transfer IE, it
means the target NG-RAN node has requested the forwarding of uplink data for this DRB.

In case direct data forwarding is applied for inter-system handover, if the Data Forwarding Response E-RAB List IE in
the Handover Command Transfer IE isincluded in the HANDOVER COMMAND message, the source NG-RAN node
shall consider that forwarding of downlink data for this E-RAB is accepted by the target eNB.

If the HANDOVER COMMAND message contains the UL Forwarding UP TNL Information | E for a given PDU
session within the Handover Command Transfer 1E, the source NG-RAN node shall consider that the forwarding of
uplink data of the QoS flows is accepted by the target NG-RAN node.

In case of inter-system handover to LTE, the information in the Source to Target Transparent Container |1E shall be
encoded according to the Source eNB to Target eNB Transparent Container |E definition as specified in TS 36.413
[16].
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If the Direct Forwarding Path Availability |IE isincluded in the HANDOVER REQUIRED message the AMF shall
handle it as specified in TS 23.502 [10].

If the Direct Forwarding Path Availability 1E isincluded within the Handover Required Transfer |E of the
HANDOVER REQUIRED message the SMF shall handle it as specified in TS 23.502 [10].

When the preparation, including the reservation of resources at the target side is ready, the AMF responds with the
HANDOVER COMMAND message to the source NG-RAN node. In case of intra-system handover, the AMF shall
include the PDU Session Resource Handover List |IE in the HANDOVER COMMAND message.

Upon reception of the HANDOVER COMMAND message the source NG-RAN node shall stop the timer TNGreLocprep
and start the timer TNGRreLocoverall-

If there are any PDU sessions that could not be admitted in the target, they shall be indicated in the PDU Session
Resource to Release List IE.

NOTE: Asan exception in case of inter-system handover to LTE, the AMF generates the Handover Preparation
Unsuccessful Transfer 1E in the PDU Session Resourceto Release List IE.

If the HANDOVER COMMAND message contains the QoS Flow to be Forwarded List | E within the Handover
Command Transfer |E for a given PDU session, then the source NG-RAN node should initiate data forwarding for the
listed QoS flows over the forwarding tunnel specified in the DL Forwarding UP TNL Information IE as specified in TS
38.300[8].

If the HANDOVER COMMAND message contains the Additional DL Forwarding UP TNL Information |E within the
Handover Command Transfer |E, the source NG-RAN node should initiate data forwarding of the PDU session splitin
different tunnel and shall use the received UP transport layer information for the forwarding QoS flows associated to it.

If the HANDOVER COMMAND message contains the Additional UL Forwarding UP TNL Information |E within the
Handover Command Transfer |E, the source NG-RAN node should initiate data forwarding of the PDU session splitin
different tunnels using the received UP transport layer information.

If the NAS Security Parameters from NG-RAN | E isincluded in the HANDOVER COMMAND message the NG-RAN
node shall useit as specified in TS 33.501 [13].

If the Target to Source Transparent Container |E has been received by the AMF from the handover target then the
transparent container shall be included in the HANDOVER COMMAND message.

In case of inter-system handover to LTE, the information in the Target to Source Transparent Container |1E shall be
encoded according to the definition of the Target eNB to Source eNB Transparent Container |E as specifiedin TS
36.413[16].

If the Index to RAT/Frequency Selection Priority IE is contained in the Source NG-RAN Node to Target NG-RAN Node
Transparent Container |E, the target NG-RAN node shall store the content of the received Index to RAT/Frequency
Selection Priority 1E in the UE context and use it as defined in TS 23.501 [9].

If the DAPS Request Information |E isincluded for a DRB in the Source NG-RAN Node to Target NG-RAN Node
Transparent Container |E within the HANDOVER REQUIRED message, it indicates that the request concerns a DAPS
Handover for that DRB, as described in TS 38.300 [8].

Interactions with other NGAP procedures:

If, after aHANDOVER REQUIRED message is sent and before the Handover Preparation procedure is terminated, the
source NG-RAN node receives an AMF initiated PDU Session Management procedure on the same UE-associated
signalling connection, the source NG-RAN node shall either:

1. Cancel the Handover Preparation procedure by executing the Handover Cancellation procedure with an
appropriate cause value. After successful completion of the Handover Cancellation procedure, the source NG-
RAN node shall continue the AMF initiated PDU Session Management procedure.

or

2. Terminate the AMF initiated PDU Session Management procedure by sending the appropriate response message
with an appropriate cause value, e.g. "NG intra-system handover triggered” or "NG inter-system handover
triggered" to the AMF and then the source NG-RAN node shall continue with the handover procedure.
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8.4.1.3 Unsuccessful Operation

source
NG-RAN node AMF

HANDOVER REQUIRED

HANDOVER PREPARATION FAILURE

A

Figure 8.4.1.3-1: Handover preparation: unsuccessful operation

If the 5GC or the target side is not able to accept any of the PDU session resources or a failure occurs during the
Handover Preparation, the AMF sends the HANDOV ER PREPARATION FAILURE message with an appropriate
cause value to the source NG-RAN node.

If the Target to Source Failure Transparent Container |E has been received by the AMF from the handover target then
the transparent container shall be included in the HANDOV ER PREPARATION FAILURE message.

If the Target to Source Failure Transparent Container IE isreceived in the HANDOVER PREPARATION FAILURE
message including the Cell CAG Information IE, the source NG-RAN node shall, if supported, store and replace the
PNI-NPN information associated with the indicated cell.

Interaction with Handover Cancel procedure:

If thereis no response from the AMF to the HANDOV ER REQUIRED message before timer TNGreLocprep €Xpiresin
the source NG-RAN node, the source NG-RAN node should cancel the Handover Preparation procedure by initiating
the Handover Cancel procedure with the appropriate value for the Cause IE. The source NG-RAN node shall ignore any
HANDOVER COMMAND message or HANDOVER PREPARATION FAILURE message received after the initiation
of the Handover Cancel procedure.

8.4.1.4 Abnormal Conditions

If the NG-RAN node receives at least one PDU Session ID included in the PDU Session Resource Handover List |E
without at least one valid associated GTP tunnel address pair (in either UL or DL), then the NG-RAN node shall
consider it asalogical error and act as described in subclause 10.4. A GTP tunnel address pair is considered valid if
both the GTP-TEID IE and the Endpoint IP Address | E are present.

8.4.2 Handover Resource Allocation

8421 General

The purpose of the Handover Resource Allocation procedure is to reserve resources at the target NG-RAN node for the
handover of a UE. The procedure uses UE-associated signalling.
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8.4.2.2 Successful Operation

target
NG-RAN node AMF

HANDOVER REQUEST

A

HANDOVER REQUEST ACKNOWLEDGE

Figure 8.4.2.2-1: Handover resource allocation: successful operation

The AMF initiates the procedure by sending the HANDOV ER REQUEST message to the target NG-RAN node.

If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target NG-RAN node shall, if
supported, use it to determine the characteristics of the UE for subsequent handling.

Upon receipt of the HANDOVER REQUEST message the target NG-RAN node shall
- attempt to execute the requested PDU session configuration and associated security;

- storethe received UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate
Maximum Bit Rate for all Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9];

- storethe received Mobility Restriction List in the UE context;
- storethe received UE Security Capabilities in the UE context;
- storethe received Security Context in the UE context and take it into use as defined in TS 33.501 [13].

Upon reception of the UE History Information | E, which isincluded within the Source to Target Transparent Container
|E of the HANDOVER REQUEST message, the target NG-RAN node shall collect the information defined as
mandatory in the UE History Information |E and shall, if supported, collect the information defined as optional in the
UE History Information IE, for aslong as the UE stays in one of its cells, and store the collected information to be used
for future handover preparations.

Upon receiving the PDU Session Resource Setup List |E contained in the HANDOVER REQUEST message, the target
NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The target NG-RAN
node shall report to the AMF in the HANDOV ER REQUEST ACKNOWLEDGE message the result for each PDU
session resource requested to be setup. In particular, for each PDU session resource successfully setup, it shall include
the Handover Request Acknowledge Transfer | E containing the following information:;

- Thelist of QoS flows which have been successfully established in the QoS Flow Setup Response List |E.

- The Data Forwarding Accepted IE if the data forwarding for the QoS flow is accepted.

- Thelist of QoS flows which have failed to be established, if any, in the QoS Flow Failed to Setup List |E.

- TheUP transport layer information to be used for the PDU session.

- The security result associated to the PDU session.

- Theredundant UP transport layer information to be used for the redundant transmission for the PDU session.

For each PDU session resource which failed to be setup, the Handover Resource Allocation Unsuccessful Transfer 1E
shall beincluded in the HANDOVER REQUEST ACKNOWLEDGE message containing a cause val ue that should be
precise enough to enable the SMF to know the reason for the unsuccessful establishment.

For each PDU session included in the HANDOVER REQUEST ACKNOWLEDGE message, if the Current QoS
Parameters Set Index |E isincluded for a QoS flow in the QoS Flow Setup Response List |E within the Handover
Request Acknowledge Transfer |E the SMF shall consider it as the currently fulfilled QoS parameters set among the
aternative QoS parameters for the involved QoS flow.
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Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the AMF shall, for each PDU session
indicated in the PDU Session ID IE, transfer transparently the Handover Request Acknowledge Transfer |E or Handover
Resource Allocation Unsuccessful Transfer 1E to the SMF associated with the concerned PDU session.

If the HANDOVER REQUEST message contains the Data Forwarding Not Possible |E associated with a given PDU
session within the Handover Request Transfer |E set to "data forwarding not possible”, the target NG-RAN node may
not include the DL Forwarding UP TNL Information |E and for intra-system handover the Data Forwarding Response
DRB List |E within the Handover Request Acknowledge Transfer |E in the HANDOVER REQUEST
ACKNOWLEDGE message for that PDU session.

If the HANDOVER REQUEST message contains the Redundant PDU Session Information |E associated with a given
PDU session within the Handover Request Transfer |E, the target NG-RAN node shall, if supported, store the received
information in the UE context and use it for redundant PDU session setup as specified in TS38.300 [8] and TS 23.501

[9]. If the PDU Session Type | E is set to “ethernet” and the redundancy requirement is fulfilled using a secondary NG-
RAN node, the NG-RAN node shall, if supported, include the Global RAN Node ID of Secondary NG-RAN Node IE in
the Handover Request Acknowledge Transfer |E of the HANDOVER REQUEST ACKNOWLEDGE message.

For each PDU session for which the Global RAN Node ID of Secondary NG-RAN Node IE isincluded in the Handover
Request Acknowledge Transfer |1E of the HANDOVER REQUEST ACKNOWLEDGE message, the SMF shall, if
supported, handle thisinformation as specified in TS 23.501 [9].

In case of intra-system handover, if the target NG-RAN node accepts the downlink data forwarding for at least one QoS
flow for which the DL Forwarding IE is set to "DL forwarding proposed”, it may include the DL Forwarding UP TNL
Information |E in the Handover Request Acknowledge Transfer |E as forwarding tunnel for the QoS flows listed in the
QoS Flow Setup Response List |E of the HANDOVER REQUEST ACKNOWLEDGE message.

In case of intra-system handover, if the target NG-RAN node accepts the uplink data forwarding for at least one QoS
flow for which the UL Forwarding IE is set to "UL forwarding proposed”, it may include the UL Forwarding UP TNL
Information |E in the Handover Request Acknowledge Transfer |E for the PDU session within the PDU Session
Resource Admitted List |E of the HANDOVER REQUEST ACKNOWLEDGE message.

In case of intra-system handover, for each PDU session for which the Additional DL UP TNL Information for HO List
IE isincluded in the Handover Reguest Acknowledge Transfer |E of the HANDOVER REQUEST ACKNOWLEDGE
message, the SMF shall consider the included Additional DL NG-U UP TNL Information | E as the downlink
termination point for the associated flows indicated in the Additional QoS Flow Setup Response List | E for this PDU
session split in different tunnels and shall consider the Additional DL Forwarding UP TNL Information IE, if included,
as the forwarding tunnel associated to these QoS flows.

In case of intra-system handover, for each PDU session for which the Additional UL Forwarding UP TNL Information
IE isincluded in the Handover Request Acknowledge Transfer |E of the HANDOV ER REQUEST ACKNOWLEDGE
message, the SMF shall consider it as the termination points for the uplink forwarding tunnels for this PDU session split
in different tunnels.

In case of intra-system handover, if the target NG-RAN node accepts the data forwarding for a successfully configured
DRB, the target NG-RAN node may include the DL Forwarding UP TNL Information |E for the DRB within the Data
Forwarding Response DRB List | E within Handover Request Acknowledge Transfer |E of the HANDOVER REQUEST
ACKNOWLEDGE message.

If the HANDOVER REQUEST ACKNOWLEDGE message contains the UL Forwarding UP TNL Information |E for a
given DRB in the Data Forwarding Response DRB List |E within the Handover Request Acknowledge Transfer IE, it
indicates the target NG-RAN node has requested the forwarding of uplink data for the DRB.

In case of inter-system handover from E-UTRAN, if the PDU Session Resource Setup Request Transfer 1E contains the
Direct Forwarding Path Availability | E set to "direct path available", the target NG-RAN node shall, if supported, and
if it accepts downlink data forwarding for the QoS flows mapped to an E-RAB of an admitted PDU session, include the
DL Forwarding UP TNL Information IE in the Data Forwarding Response E-RAB List |E in the Handover Request
Acknowledge Transfer |E in the HANDOVER REQUEST ACKNOWLEDGE message for that mapped E-RAB.

In case of inter-system handover from E-UTRAN, the target NG-RAN node includes the Data Forwarding Accepted |E
for each QoS flow that the DL Forwarding IE is set to "DL forwarding proposed” for the corresponding E-RAB in the
Source NG-RAN Node to Target NG-RAN Node Transparent Container |E and that the target NG-RAN node has
admitted the proposed forwarding of downlink data for the QoS flow. If indirect data forwarding is applied for inter-
system handover, if the target NG-RAN node accepts the downlink data forwarding for at least one QoS flow of an
admitted PDU session it shall include the DL Forwarding UP TNL Information |E in the PDU Session Resource Setup
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Response Transfer |E for that PDU session within the PDU Session Resources Admitted List |E of the HANDOVER
REQUEST ACKNOWLEDGE message.

In case of inter-system handover from E-UTRAN with direct forwarding, if the target NG-RAN node receives the SQNB
UE X2AP ID IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, it may useit for
internal forwarding as described in TS 37.340 [32].

The target NG-RAN node shall use the information in the Mobility Restriction List IE if present in the HANDOVER
REQUEST message to

- determine atarget for subsegquent mobility action for which the target NG-RAN node provides information about
the target of the mobility action towards the UE;

- select aproper SCG during dual connectivity operation;
- assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.

If the Mobility Restriction List IE is not contained in the HANDOV ER REQUEST message, the target NG-RAN node
shall consider that no roaming and no access restriction apply to the UE. The target NG-RAN node shall also consider
that no roaming and no access restriction apply to the UE when:

- oneof the QoS flowsincludes a particular ARP value (TS 23.501 [9]).

If the Trace Activation IE isincluded in the HANDOVER REQUEST message the target NG-RAN node shall, if
supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the NG-RAN node shall, if
supported:

- if the Trace Activation |E includes the MDT Activation |E set to "Immediate MDT and Trace", initiate the
requested trace session and MDT session as described in TS 32.422 [11];

- if the Trace Activation |E includes the MDT Activation |E set to "Immediate MDT Only", "Logged MDT only",
initiate the requested MDT session as described in TS 32.422 [11] and the target NG-RAN node shall ignore the
Interfaces To Trace |E and the Trace Depth |E;

- if the Trace Activation |E includes the MDT Location Information |E within the MDT Configuration IE, store
thisinformation and take it into account in the requested MDT session;

- if the Trace Activation | E includes the Signalling Based MDT PLMN List |E within the MDT Configuration | E,
the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation | E includes the Bluetooth Measurement Configuration |E within the MDT Configuration
IE, take it into account for MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation | E includes the WLAN Measurement Configuration |E within the MDT Configuration IE,
take it into account for MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation | E includes the Sensor Measurement Configuration | E within the MDT Configuration |E,
take it into account for MDT Configuration as described in TS 37.320 [41].

- if the Trace Activation | E includes the MDT Configuration IE and if the NG-RAN nodeisagNB at least the
MDT Configuration-NR | E shall be present, while if the NG-RAN node isan ng-eNB at least the MDT
Configuration-EUTRA | E shall be present.

If the Location Reporting Request Type IE isincluded in the HANDOVER REQUEST message, the target NG-RAN
node should perform the requested location reporting functionality for the UE as described in subclause 8.12.

If the Core Network Assistance | nformation for RRC INACTIVE IE isincluded in the HANDOVER REQUEST
message, the target NG-RAN node shall, if supported, store thisinformation in the UE context and use it for e.g. the
RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for aUE in
RRC_INACTIVE tate, as specified in TS 38.300 [8].

If the CN Assisted RAN Parameters Tuning IE isincluded in the HANDOVER REQUEST message, the NG-RAN node
may useit as described in TS 23.501 [9].

If the New Security Context Indicator |E isincluded in the HANDOVER REQUEST message, the target NG-RAN node
shall use the information as specified in TS 33.501 [13].
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If the NASC IE isincluded in the HANDOVER REQUEST message, the target NG-RAN node shall useit towards the
UE as specified in TS 33.501 [13].

If the RRC Inactive Transition Report Request |E isincluded in the HANDOVER REQUEST message, the NG-RAN
node shall, if supported, store thisinformation in the UE context.

If the Redirection for Voice EPSFallback |E isincluded in the HANDOV ER REQUEST message, the NG-RAN node
shall, if supported, store it and use it in a subsequent decision of EPS fallback for voice as specified in TS 23.502 [10].

If the SRVCC Operation Possible |IE isincluded in the HANDOVER REQUEST message, the target NG-RAN node
shall, if supported, store the content of the received SRVCC Operation Possible |E in the UE context and use it as
defined in TS 23.216 [31].

If the IAB Authorized |E is contained in the HANDOVER REQUEST message, the NG-RAN node shall, if supported,
consider that the handover isfor an IAB node.

If the Enhanced Coverage Restriction |E isincluded in the HANDOVER REQUEST message, the NG-RAN node shall,
if supported, store thisinformation in the UE context and use it asdefined in TS 23.501 [9].

If the UE Differentiation Information |E isincluded in the HANDOVER REQUEST message, the NG-RAN node shall,
if supported, store thisinformation in the UE context for further use according to TS 23.501 [9].

If the UE User Plane CloT Support Indicator IE isincluded in the HANDOVER REQUEST message the NG-RAN
node shall, if supported, store thisinformation in the UE context and consider that User Plane CloT 5GS Optimisation
as specified in TS 23.501 [9] is supported for the UE.

Upon reception of the UE History Information from UE | E, which isincluded within the Source to Target Transparent
Container |1E of the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the collected
information and use it for future handover preparations.

After all necessary resources for the admitted PDU session resources have been allocated, the target NG-RAN node
shall generate the HANDOVER REQUEST ACKNOWLEDGE message.

For each QoS flow which has been established in the target NG-RAN node, if the QoS Monitoring Request | E was
included in the QoS Flow Level QoS Parameters |E contained in the HANDOVER REQUEST message, the target NG-
RAN node shall store thisinformation, and, if supported, perform delay measurement and QoS monitoring, as specified
in TS 23.501 [9]. If the QoS Monitoring Reporting Frequency |E was included in the QoS Flow Level QoS Parameters
|E contained in the HANDOV ER REQUEST message, the target NG-RAN node shall store thisinformation and, if
supported, use it for RAN part delay reporting.

If the NR V2X Services Authorized |E is contained in the HANDOVER REQUEST message and it contains one or more
|Es set to "authorized", the NG-RAN node shall, if supported, consider that the UE is authorized for the relevant
service(s).

If the LTE V2X Services Authorized | E is contained in the HANDOVER REQUEST message and it contains one or
more | Es set to "authorized", the NG-RAN node shall, if supported, consider that the UE is authorized for the relevant
service(s).

If the NR UE Sdelink Aggregate Maximum Bit Rate | E isincluded in the HANDOVER REQUEST message, the NG-
RAN node shall, if supported, use the received value for the concerned UE’ s sidelink communication in network
scheduled mode for NR V2X services.

If the LTE UE Sdelink Aggregate Maximum Bit Rate |E isincluded in the HANDOVER REQUEST message, the NG-
RAN node shall, if supported, use the received value for the concerned UE’ s sidelink communication in network
scheduled mode for LTE V2X services.

If the PC5 QoS Parameters |E isincluded in the HANDOV ER REQUEST message, the NG-RAN node shall, if
supported, use it as defined in TS 23.287 [33].

If the CE-mode-B Restricted |E isincluded in the HANDOV ER REQUEST message and the Enhanced Coverage
Restriction |E is not set to "restricted" and the Enhanced Coverage Restriction information stored in the UE context is
not set to "restricted”, the NG-RAN node shall, if supported, store thisinformation in the UE context and use it as
defined in TS 23.501 [9].
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If the Management Based MDT PLMN List |E is contained in the HANDOVER REQUEST message, the target NG-
RAN node shall, if supported, store the received information in the UE context, and use this information to allow
subseguent selections of the UE for management based MDT defined in TS 32.422 [11].

If the HANDOVER REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node shall, if
supported, useit as specified in TS 23.501 [9] and TS 23.502 [10].

If the DAPS Request Information |E isincluded for a DRB in the Source NG-RAN Node to Target NG-RAN Node
Transparent Container |E within the HANDOV ER REQUEST message, the target NG-RAN node shall consider that
the request concerns a DAPS Handover for that DRB, as described in in TS 38.300 [8]. The target NG-RAN node shall
include the DAPS Response information List | E in the Target NG-RAN Node to Source NG-RAN Node Transparent
Container |1E within the HANDOVER REQUEST ACKNOWLEDGE message, containing the DAPS Response
Information | E for each DRB requested to be configured with DAPS Handover.

If the Extended Connected Time |E isincluded in the HANDOVER REQUEST message, the NG-RAN node shall, if
supported, useit asdescribed in TS 23.501 [9].

Interactionswith RRC Inactive Transition Report procedure:

If the RRC Inactive Transition Report Request IE isincluded in the HANDOVER REQUEST message and set to
"subsequent state transition report”, the NG-RAN node shall, if supported, send the RRC INACTIVE TRANSITION
REPORT message to the AMF to report the RRC state of the UE when the UE enters or leaves RRC_INACTIVE state.

8.4.2.3 Unsuccessful Operation

target
NG-RAN node AMF

HANDOVER REQUEST

A

HANDOVER FAILURE

Figure 8.4.2.3-1: Handover resource allocation: unsuccessful operation

If the target NG-RAN node does not admit any of the PDU session resources, or a failure occurs during the Handover
Preparation, it shall send the HANDOVER FAILURE message to the AMF with an appropriate cause value.

8424 Abnormal Conditions

If the supported algorithms for encryption defined in the Encryption Algorithms |E in the UE Security Capabilities | E,
plus the mandated support of EEAO and NEAO in all UEs (TS 33.501 [13]), do not match any allowed algorithms
defined in the configured list of allowed encryption algorithms in the NG-RAN node (TS 33.501 [13]), the target NG-
RAN node shall reject the procedure using the HANDOVER FAILURE message.

If the supported algorithms for integrity defined in the Integrity Protection Algorithms |E in the UE Security
Capabilities IE, plus the mandated support of the EIAO and NIAO algorithmin all UEs (TS 33.501 [13]), do not match
any allowed algorithms defined in the configured list of allowed integrity protection algorithmsin the NG-RAN node
(TS 33.501 [13]), the target NG-RAN node shall reject the procedure using the HANDOV ER FAILURE message.

If the target NG-RAN node receives a HANDOV ER REQUEST message which does not contain the Mobility
Restriction List IE, and the serving PLMN cannot be determined otherwise by the NG-RAN node, the target NG-RAN
node shall reject the procedure using the HANDOVER FAILURE message.

If the target NG-RAN node receives aHANDOVER REQUEST message containing the Mobility Restriction List | E,
and the serving PLMN indicated is not supported by the target cell, the target NG-RAN node shall reject the procedure
using the HANDOVER FAILURE message.
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If the target NG-RAN node receives aHANDOVER REQUEST message containing an Allowed PNI-NPN List IE in
the Mobility Restriction List |E which does not alow accessto the cell indicated in the Target Cell ID IE, the target
NG-RAN node shall reject the procedure using the HANDOVER FAILURE message with an appropriate cause value
and may include the Cell CAG Information | E corresponding to this cell and the selected PLMN.

If the target NG-RAN node receives aHANDOVER REQUEST message containing a Serving PLMN |E and Serving
NID IE in the Mobility Restriction List |E which does not allow access to the cell indicated in the Target Cell ID IE, the
target NG-RAN node shall reject the procedure using the HANDOV ER FAILURE message with an appropriate cause
value.

8.4.3 Handover Notification

8.43.1 General

The purpose of the Handover Notification procedure isto indicate to the AMF that the UE has arrived to the target cell
and the NG-based handover has been successfully completed. The procedure uses UE-associated signalling.

8.4.3.2 Successful Operation

target
NG-RAN node AMF

HANDOVER NOTIFY

Figure 8.4.3.2-1: Handover notification

The target NG-RAN node shall send the HANDOVER NOTIFY message to the AMF when the UE has been identified
in the target cell and the NG-based handover has been successfully completed.

If the Notify Source NG-RAN Node |E isincluded in the HANDOVER NOTIFY message, the AMF shall, if supported,
notify the source NG-RAN node that the UE has successfully accessed the target NG-RAN node.

8.4.3.3 Abnormal Conditions
Void.

8.4.4 Path Switch Request

8.44.1 General
The purpose of the Path Switch Request procedure isto establish a UE associated signalling connection to the 5GC and,

if applicable, to request the switch of the downlink termination point of the NG-U transport bearer towards a new
termination point. The procedure uses UE-associated signalling.
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8.4.4.2 Successful Operation

NG-RAN node AMF

PATH SWITCH REQUEST

PATH SWITCH REQUEST ACKNOWLEDGE

A

Figure 8.4.4.2-1: Path switch request: successful operation

The NG-RAN node initiates the procedure by sending the PATH SWITCH REQUEST message to the AMF. Upon
reception of the PATH SWITCH REQUEST message the AMF shall, for each PDU session indicated in the PDU
Session ID IE, transparently transfer the Path Switch Request Transfer |E to the SMF associated with the concerned
PDU session.

When the NG-RAN node has received from the radio interface the RRC Resume Cause |E, it shall include it in the
PATH SWITCH REQUEST message.

After all necessary updatesincluding the UP path switch have been successfully completed in the 5GC for at least one
of the PDU session resources included in the PATH SWITCH REQUEST, the AMF shall send the PATH SWITCH
REQUEST ACKNOWLEDGE message to the NG-RAN node and the procedure ends.

Thelist of accepted QoS flows shall be included in the PATH SWITCH REQUEST message within the Path Switch
Request Transfer |1E. The SMF shall handle this information as specified in TS 23.502 [10].

For each PDU session for which the Additional DL QoS Flow per TNL Information IE isincluded in the Path Switch
Request Transfer |1E of the PATH SWITCH REQUEST message, the SMF may use each included UP transport layer
information as the downlink termination point for the included associated QoS flows for this PDU session split in
different tunnels.

Thelist of PDU sessions which failed to be setup, if any, shall be included in the PATH SWITCH REQUEST message
within the Path Switch Request Setup Failed Transfer |E. The AMF shall handle thisinformation as specified in TS
23.502 [10].

For each PDU session for which the User Plane Security Information IE isincluded in the Path Switch Request
Transfer |E of the PATH SWITCH REQUEST message, the SMF shall behave as specified in TS 33.501 [13] and may
send back the Security Indication |E within the Path Switch Request Acknowledge Transfer |E of the PATH SWITCH
REQUEST ACKNOWLEDGE message.

For each PDU session for which the DL NG-U TNL Information Reused | E set to "true" isincluded in the Path Switch
Request Transfer |E of the PATH SWITCH REQUEST message, the SMF shall, if supported, consider that the DL
TNL information contained in the DL NG-U UP TNL Information | E has been reused.

For each PDU session for which the Additional Redundant DL QoS Flow per TNL Information IE isincluded in the
Path Switch Request Transfer |1E of the PATH SWITCH REQUEST message, the SMF may use each included UP
transport layer information as the downlink termination point for the included associated QoS flows for this PDU
session split in different tunnels for the redundant transmission.

For each PDU session for which the Redundant DL NG-U TNL Information Reused IE isincluded in the Path Switch
Request Transfer |E of the PATH SWITCH REQUEST message, the SMF shall, if supported, consider the included DL
transport layer address as the DL transport layer address for the redundant transmission as specified in TS 23.501 [9].

For each PDU session for which the Global RAN Node ID of Secondary NG-RAN Node |E isincluded in the Path
Switch Request Transfer |E of the PATH SWITCH REQUEST message, the SMF shall, if supported, handle this
information as specified in TS 23.501 [9].
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For each PDU session included in the PATH SWITCH REQUEST message, if the Current QoS Parameters Set Index
IE isincluded in the Path Switch Request Transfer |E the SMF shall consider it as the currently fulfilled QoS
parameters set among the aternative QoS parameters for the involved QoS flow.

If the Security Indication |E isincluded within the Path Switch Request Acknowledge Transfer |E of the PATH
SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall behave as specified in TS 33.501 [13].

If the UL NG-U UP TNL Information | E isincluded within the Path Snitch Request Acknowledge Transfer 1E of the
PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall store thisinformation and useiit as
the uplink termination point for the user plane data for this PDU session.

If the Additional NG-U UP TNL Information |E isincluded within the Path Switch Request Acknowledge Transfer |E of
the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall store this information and use
the included UL NG-U UP TNL Information I E(s) as the uplink termination point(s) of the user plane data for this PDU
session split in different tunnel.

If the Redundant UL NG-U UP TNL Information I E is included within the Path Switch Request Acknowledge Transfer
|E of the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall, if supported, store this
information and use it as the uplink termination point for the user plane data for the redundant transmission for this
PDU session as specified in TS 23.501 [9].

If the Additional Redundant NG-U UP TNL Information IE isincluded within the Path Switch Request Acknowledge
Transfer |E of the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall, if supported,
store thisinformation and use the included UL NG-U UP TNL Information I E(s) as the uplink termination point(s) of
the user plane data for this PDU session split in different tunnel.

If the Core Network Assistance Information for RRC INACTIVE IE isincluded in the PATH SWITCH REQUEST
ACKNOWLEDGE message, the NG-RAN node shall, if supported, store thisinformation in the UE context and use it
for e.g. the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for aUE in
RRC_INACTIVE state, as specified in TS 38.300 [8].

If the CN Assisted RAN Parameters Tuning |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message, the NG-RAN node may use it as described in TS 23.501 [9].

If the RRC Inactive Transition Report Request IE isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message, the NG-RAN node shall, if supported, store thisinformation in the UE context.

If the New Security Context Indicator IE isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message,
the NG-RAN node shall use the information as specified in TS 33.501 [13].

Upon reception of the PATH SWITCH REQUEST ACKNOWLEDGE message the NG-RAN node shall store the
received Security Context |E in the UE context and the NG-RAN node shall useit as specified in TS 33.501 [13].

If the UE Security Capabilities |IE isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-
RAN node shall handle it accordingly (TS 33.501 [13]).

If the Redirection for Voice EPSFallback IE isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message, the NG-RAN node shall, if supported, store it and use it in a subsequent decision of EPS fallback for voice as
specified in TS 23.502 [10].

If the PDU Session Resource Released List IE isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message, the NG-RAN node shall release the corresponding QoS flows and regard the PDU session(s) indicated in the
PDU Session Resource Released List |E as being released. The appropriate cause value for each PDU session released
isincluded in the Path Switch Request Unsuccessful Transfer |E contained in the PATH SWITCH REQUEST
ACKNOWLEDGE message.

If the SRVCC Operation Possible |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message, the
NG-RAN node shall, if supported, store the content of the received SRVCC Operation Possible | E in the UE context
and use it asdefined in TS 23.216 [31].

If the Enhanced Coverage Redtriction |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message,
the NG-RAN node shall, if supported, store thisinformation in the UE context and use it as defined in TS 23.501 [9].

If the Extended Connected Time |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message, the
NG-RAN node shall, if supported, use it as described in TS 23.501 [9].
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If the UE Differentiation Information |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message,
the NG-RAN node shall, if supported, store thisinformation in the UE context for further use according to TS 23.501

[9].

If the NR V2X Services Authorized IE is contained in the PATH SWITCH REQUEST ACKNOWLEDGE message, the
NG-RAN node shall, if supported, update its NR V2X services authorization information for the UE accordingly. If the
NR V2X Services Authorized | E includes one or more | Es set to "not authorized", the NG-RAN node shall, if supported,
initiate actions to ensure that the UE is no longer accessing the relevant service(s).

If the LTE V2X Services Authorized |E is contained in the PATH SWITCH REQUEST ACKNOWLEDGE message, the
NG-RAN node shall, if supported, update its LTE V2X services authorization information for the UE accordingly. If
the LTE V2X Services Authorized | E includes one or more | Es set to "not authorized", the NG-RAN node shall, if
supported, initiate actions to ensure that the UE is no longer accessing the relevant service(s).

If the NR UE Sdelink Aggregate Maximum Bit Rate |E isincluded in the PATH SWITCH REQUEST
ACKNOWLEDGE message, the NG-RAN node shall, if supported:

- replace the previously provided UE Sidelink Aggregate Maximum Bit Rate, if available in the UE context, with
the received value;

- usethereceived value for the concerned UE’ s sidelink communication in network scheduled mode for NR V2X
Services.

If the LTE UE Sdelink Aggregate Maximum Bit Rate |E isincluded in the PATH SWITCH REQUEST
ACKNOWLEDGE message, the NG-RAN node shall, if supported:

- replace the previously provided UE Sidelink Aggregate Maximum Bit Rate, if available in the UE context, with
the received value;

- usethereceived value for the concerned UE’ s sidelink communication in network scheduled mode for LTE V2X
Services.

If the PC5 QoS Parameters |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-
RAN node shall, if supported, useit as defined in TS 23.287 [33].

If the CE-mode-B Restricted IE isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE message and the
Enhanced Coverage Restriction |E is not set to "restricted” and the Enhanced Coverage Restriction information stored
in the UE context is not set to "restricted”, the NG-RAN node shall, if supported, store thisinformation in the UE
context and use it as defined in TS 23.501 [9].

If the UE User Plane CloT Support Indicator IE isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message the NG-RAN node shall, if supported, store thisinformation in the UE context and consider that User Plane
CloT 5GS Optimisation as specified in TS 23.501 [9] is supported for the UE.

If the PATH SWITCH REQUEST ACKNOWLEDGE message contains the UE Radio Capability ID |E, the NG-RAN
node shall, if supported, useit as specified in TS 23.501 [9] and TS 23.502 [10].

If the PATH SWITCH REQUEST ACKNOWLEDGE message contains the Alternative QoS Parameters Set List IE,
the NG-RAN node shall, if supported, use it as specified in TS 23.502 [10].

Interactionswith RRC Inactive Transition Report procedure:

If the RRC Inactive Transition Report Request |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message and set to "single RRC connected state report” and the UE isin RRC_CONNECTED state, the NG-RAN node
shall, if supported, send one RRC INACTIVE TRANSITION REPORT message to the AMF to report the RRC state of
the UE.

If the RRC Inactive Transition Report Request |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message and set to "single RRC connected state report” and the UE isin RRC_INACTIVE state, the NG-RAN node
shall, if supported, send to the AMF one RRC INACTIVE TRANSITION REPORT message plus one subsequent RRC
INACTIVE TRANSITION REPORT message when the RRC state transitionsto RRC_CONNECTED state.

If the RRC Inactive Transition Report Request |E isincluded in the PATH SWITCH REQUEST ACKNOWLEDGE
message and set to " subsequent state transition report”, the NG-RAN node shall, if supported, send one RRC
INACTIVE TRANSITION REPORT message to the AMF to report the RRC state of the UE and subsequent RRC
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INACTIVE TRANSITION REPORT messages to report the RRC state of the UE when the UE enters or leaves
RRC_INACTIVE state.

8.4.4.3 Unsuccessful Operation

NG-RAN node AMF

PATH SWITCH REQUEST

PATH SWITCH REQUEST FAILURE

A

Figure 8.4.4.3-1: Path switch request: unsuccessful operation

If the 5GC fails to switch the downlink termination point of the NG-U transport bearer towards a new termination point
for all PDU session resources, the AMF shall send the PATH SWITCH REQUEST FAILURE message to the NG-RAN
node.

The NG-RAN node shall release the corresponding QoS flows and regard the PDU session(s) indicated in the PDU
Session Resource Released List | E included in the PATH SWITCH REQUEST FAILURE message as being released.

The appropriate cause value for each PDU session released is included in the Path Switch Request Unsuccessful
Transfer |E contained in the PATH SWITCH REQUEST FAILURE message.

8.4.4.4 Abnormal Conditions

If the AMF receivesa PATH SWITCH REQUEST message containing several PDU Session ID |Es (in the PDU
Session Resource to be Switched in Downlink List 1E) set to the same value, the AMF shall send the PATH SWITCH
REQUEST FAILURE message to the NG-RAN node.

NOTE: Asan exception, the AMF generates the Path Switch Request Unsuccessful Transfer |E.
8.4.5 Handover Cancellation

8.45.1 General

The purpose of the Handover Cancellation procedure isto enable a source NG-RAN node to cancel an ongoing
handover preparation or an aready prepared handover. The procedure uses UE-associated signalling.

8.4.5.2 Successful Operation

source
NG-RAN node AMF

HANDOVER CANCEL

HANDOVER CANCEL ACKNOWLEDGE

A

Figure 8.4.5.2-1: Handover cancel: successful operation

The source NG-RAN node initiates the procedure by sending a HANDOVER CANCEL message to the AMF.
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8.45.3 Unsuccessful Operation
Not applicable.
8.454 Abnormal Conditions

If the source NG-RAN node becomes aware of the fact that an expected HANDOV ER CANCEL ACKNOWLEDGE
message is missing, the source NG-RAN node shall consider the Handover Cancellation procedure as successfully
terminated.

8.4.6 Uplink RAN Status Transfer

8.46.1 General

The purpose of the Uplink RAN Status Transfer procedure is to enable lossless NG-based handover. The procedure uses
UE-associated signalling.

8.4.6.2 Successful Operation

source
NG-RAN node AMF

UPLINK RAN STATUS TRANSFER

Figure 8.4.6.2-1: Uplink RAN status transfer

The source NG-RAN node initiates the procedure by stopping the assigning of PDCP-SNs to downlink SDUs and
sending the UPLINK RAN STATUS TRANSFER message to the AMF at the point in time when it considers the
transmitter/receiver status to be frozen.

For each DRB for which PDCP-SN and HFN status preservation applies, the source NG-RAN node shall include the
DRB ID IE, the UL COUNT Value |E and the DL COUNT Value | E within the DRBs Subject to Status Transfer List IE
in the RAN Status Transfer Transparent Container |1E of the UPLINK RAN STATUS TRANSFER message.

The source NG-RAN node may also include in the UPLINK RAN STATUS TRANSFER message the missing and the
received uplink SDUs in the Receive Satus of UL PDCP SDUs | E for each DRB for which the source NG-RAN node
has accepted the request from the target NG-RAN node for uplink forwarding.

8.4.6.3 Abnormal Conditions
Void.

8.4.7 Downlink RAN Status Transfer

84.7.1 General

The purpose of the Downlink RAN Status Transfer procedure is to enable lossless NG-based handover. The procedure
uses UE-associated signalling.
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8.4.7.2 Successful Operation

target
NG-RAN node AMF

DOWNLINK RAN STATUS TRANSFER

A

Figure 8.4.7.2-1: Downlink RAN status transfer

The AMF initiates the procedure by sending the DOWNLINK RAN STATUS TRANSFER message to the target NG-
RAN node. The target NG-RAN node using Full Configuration for this handover as per TS 38.300 [8] shall ignore the
information received in this message.

For each DRB in the DRBs Qubject to Status Transfer List | E within the RAN Status Transfer Transparent Container |E,
the target NG-RAN node shall not deliver any uplink packet which has a PDCP-SN lower than the value of the UL
Count Value |E.

For each DRB in the DRBs Subject to Status Transfer List |E within the RAN Status Transfer Transparent Container |E,
the target NG-RAN node shall use the value of the DL COUNT Value |E for the first downlink packet for which thereis
no PDCP-SN yet assigned.

If the Receive Status of UL PDCP SDUsIE isincluded for at least one DRB in the RAN Status Transfer Transparent

Container |1E of the DOWNLINK RAN STATUS TRANSFER message, the target NG-RAN node may useitin a
Status Report message sent to the UE over the radio interface.

8.4.7.3 Abnormal Conditions

If the target NG-RAN node receives this message for a UE for which no prepared handover exists at the target NG-
RAN node, the target NG-RAN node shall ignore the message.

8.4.8 Handover Success

8.48.1 General

The Handover Success procedure is used during a DAPS Handover, to inform the source NG-RAN node that the UE
has successfully accessed the target NG-RAN node. The procedure uses UE-associated signalling.

8.4.8.2 Successful Operation

source
NG-RAN node AMF

HANDOVER SUCCESS

A

Figure 8.4.8.2-1: Handover Success

The AMF initiates the procedure by sending the HANDOV ER SUCCESS message to the source NG-RAN node.
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8.4.8.3 Abnormal Conditions

If the HANDOVER SUCCESS message refers to a context that does not exist, the source NG-RAN node shall ignore
the message.

8.4.9 Uplink RAN Early Status Transfer

8.49.1 General
The purpose of the Uplink RAN Early Status Transfer procedure is to transfer the COUNT of the first downlink SDU

that the source NG-RAN node forwards to the target NG-RAN node, from the source NG-RAN node to the target NG-
RAN node viathe AMF during NG DAPS Handover. The procedure uses UE-associated signalling.

8.4.9.2 Successful Operation

source AMF
NG-RAN node

UPLINK RAN EARLY STATUS TRANSFER

] ]
Figure 8.4.9.2-1: Uplink RAN Early Status Transfer

The source NG-RAN node initiates the procedure by sending the UPLINK RAN EARLY STATUS TRANSFER
message to the AMF when it considers at least a DRB to be simultaneously served by the source and the target NG-
RAN nodes during NG DAPS Handover.

For each DRB for which DAPS Handover applies, the source NG-RAN node shall include the DRB ID |E and the
FIRST DL COUNT Value |E within the DRBs Subject To Early Status Transfer I1tem |E in the Early Status Transfer
Transparent Container |E of the UPLINK RAN EARLY STATUS TRANSFER message.

8.49.3 Abnormal Conditions
Void.

8.4.10 Downlink RAN Early Status Transfer

8.4.10.1 General
The purpose of the Downlink RAN Early Status Transfer procedure isto transfer the COUNT of the first downlink

SDU that the source NG-RAN node forwards to the target NG-RAN node, from the source NG-RAN node to the target
NG-RAN node viathe AMF during NG DAPS Handover. The procedure uses UE-associated signalling.
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8.4.10.2 Successful Operation

target AMF
NG-RAN node

DOWNLINK RAN EARLY STATUS TRANSFER

<

] ]
Figure 8.4.10.2-1: Downlink RAN Early Status Transfer

The AMF initiatesthe procedure by sending the DOWNLINK RAN EARLY STATUS TRANSFER messageto the target
NG-RAN node.

For each DRB for which the FIRST DL COUNT Value IE isreceived in the DOWNLINK RAN EARLY STATUS
TRANSFER message, the target NG-RAN node shall use it asthe COUNT of the first downlink SDU that the source
NG-RAN node forwards to the target NG-RAN node.

8.4.10.3 Abnormal Conditions

If the target NG-RAN node receives this message for a UE for which no prepared handover exists at the target NG-
RAN node, the target NG-RAN node shall ignore the message.

8.5 Paging Procedures

8.5.1 Paging

8511 General

The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.

8.5.1.2 Successful Operation
NG-RAN node AMF
| PAGING
— —

Figure 8.5.1.2-1: Paging

The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.

At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to
tracking areas as indicated in the TAI List for Paging IE.

If the Paging DRX IE isincluded in the PAGING message, the NG-RAN node shall use it according to TS 38.304 [12]
and TS 36.304 [29].
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For each cell that belongs to any of the tracking areasindicated in the TAI List for Paging IE, the NG-RAN node shall
generate one page on the radio interface.

If the Paging Priority IE isincluded in the PAGING message, the NG-RAN node may use it according to TS 23.501
[9].

If the UE Radio Capability for Paging |E isincluded in the PAGING message, the NG-RAN node may use it to apply
specific paging schemes.

If the Assistance Data for Recommended Cells |E isincluded in the Assistance Data for Paging |E it may be used,
together with the Paging Attempt Information |E if also present, according to TS 38.300 [8].

If the Next Paging Area Scope |E isincluded in the Paging Attempt Information |E it may be used for paging the UE
according to TS 38.300 [§].

If the Paging Origin IE isincluded in the PAGING message, the NG-RAN node shall transfer it to the UE according to
TS38.331[18] and TS 36.331 [21].

If the NB-10T Paging eDRX Information |E isincluded in the PAGING message, the NG-RAN node shall, if supported,
use it according to TS 36.304 [29]. If the NB-1oT Paging Time Window IE isincluded in the NB-1oT Paging eDRX
Information |E, the NG-RAN node shall take thisinformation into account to determine the UE’ s paging occasion
according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message
on the NG interface to determine when to page the UE.

If the NB-10T Paging DRX IE isincluded in the PAGING message, the NG-RAN node shall useit accordingto TS
36.304 [29].

If the Enhanced Coverage Restriction |E isincluded in the PAGING message, the NG-RAN node shall, if supported,
useit asdefined in TS 23.501 [9].

If the Paging Assistance Data for CE Capable UE IE isincluded in the Assistance Data for Paging |E in the PAGING
message, it may be used for paging the indicated CE capable UE, according to TS 23.502 [10].

If the WUS Assistance Information | E isincluded in the PAGING message, the NG-RAN node shall, if supported, use it
to determine the WUS group for the UE, as specified in TS 36.304 [29].

If the Paging eDRX Information IE isincluded in the PAGING message, the NG-RAN node shall, if supported, useit
according to TS 36.304 [29]. If the Paging Time Window | E isincluded in the Paging eDRX Information IE, the NG-
RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29].
The NG-RAN node should take into account the reception time of the PAGING message on the NGAP interface to
determine when to page the UE.

If the CE-mode-B Restricted |E isincluded in the PAGING message and the Enhanced Coverage Restriction |E is not
set to "restricted”, the NG-RAN node shall, if supported, use it asdefined in TS 23.501 [9].

If the NPN Paging Assistance Information |E is included in the Assistance Data for Paging |E, the NG-RAN node may
take it into account when determining the cells where paging will be performed.

85.1.3 Abnormal Conditions

Void.

8.6 Transport of NAS Messages Procedures

8.6.1 Initial UE Message

8.6.1.1 General

The Initial UE Message procedure is used when the NG-RAN node has received from the radio interface the first uplink
NAS message to be forwarded to an AMF.
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8.6.1.2 Successful Operation
NG-RAN node AMF
INITIAL UE MESSAGE
— —

Figure 8.6.1.2-1: Initial UE message

The NG-RAN node initiates the procedure by sending an INITIAL UE MESSAGE message to the AMF. The NG-RAN
node shall alocate a unique RAN UE NGAP ID to be used for the UE and the NG-RAN naode shall include thisidentity
inthe INITIAL UE MESSAGE message.

The NAS-PDU |E contains a UE — AMF message that is transferred without interpretation in the NG-RAN node.

In case of network sharing, the selected PLMN isindicated by the PLMN Identity |E within the TAI |E included in the
INITIAL UE MESSAGE message.

When the NG-RAN node has received from the radio interface the 5G-S-TMS |E, it shall includeitinthe INITIAL UE
MESSAGE message.

If the AMF Set ID IE isincluded in the INITIAL UE MESSAGE message this indicates that the message is a rerouted
message and the AMF shall, if supported, use the |E as described in TS 23.502 [10].

If the UE Context Request IE isincluded in the INITIAL UE MESSAGE message the AMF shall trigger an Initia
Context Setup procedure towards the NG-RAN node.

If the Allowed NSSAI IE isincluded in the INITIAL UE MESSAGE message the AMF shall usethe |IE asdefined in TS
23.502 [10].

If the Source to Target AMF Information Reroute IE isincluded in the INITIAL UE MESSAGE message the AMF
shall usethe |E asdefined in TS 23.502 [10].

If the IAB Node Indication IE isincluded in the INITIAL UE MESSAGE message, the AMF shall consider that the
message is related to an |AB node.

If the CE-mode-B Support Indicator IE isincluded in the INITIAL UE MESSAGE message and set to "supported”, the
AMF shall, if supported, use the extended NAS timer settings for the UE as specified in TS 23.501 [9].

If the LTE-M indication IE isincluded in the INITIAL UE MESSAGE message the AMF shall, if supported, use it
according to TS 23.501 [10].

If the EDT Session | E set to "true” isincluded in the INITIAL UE MESSAGE message and the NG-RAN node is an ng-
eNB, the AMF shall, if supported, consider that the message has been received as aresult of an EDT session initiated by
the UE.

If PNI-NPN related information within the NPN Access Information IE isreceived in the INITIAL UE MESSAGE
message, the AMF shall, if supported, consider that the included information is associated to the cell viawhich the UE
has sent the first NAS message, and to the PLMN Identity which isindicated within the TAI IE, and use the included
information as specified in TS 23.501 [9].

In case of network sharing for SNPNSs, the selected SNPN is indicated within the User Location Information |E
included in the INITIAL UE MESSAGE message by the PLMN Identity |E within the TAI |E and the NID |E.

8.6.1.3 Abnormal Conditions

If the 5G-S-TM S is not received by the AMF in the INITIAL UE MESSAGE message whereas expected, the AMF
shall consider the procedure as failed.
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8.6.2 Downlink NAS Transport

8.6.2.1 General

The Downlink NAS Transport procedure is used when the AMF only needs to send a NAS message transparently via
the NG-RAN node to the UE, and a UE-associated logical NG-connection exists for the UE or the AMF has received

the RAN UE NGAP ID IE inan INITIAL UE MESSAGE message or if the NG-RAN node has already initiated a UE-
associated logical NG-connection by sending an INITIAL UE MESSAGE message via another NG interface instance.

8.6.2.2 Successful Operation

NG-RAN node AMF

DOWNLINK NAS TRANSPORT

A

Figure 8.6.2.2-1: Downlink NAS transport

The AMF initiates the procedure by sending aDOWNLINK NAS TRANSPORT message to the NG-RAN node. If the
UE-associated logical NG-connection is not established, the AMF shall allocate aunique AMF UE NGAP ID to be used
for the UE and include that in the DOWNLINK NAS TRANSPORT message; by receiving the AMF UE NGAP ID IE
inthe DOWNLINK NAS TRANSPORT message, the NG-RAN node establishes the UE-associated logical NG-
connection.

If the RAN Paging Priority IE isincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN node may
useit to determine apriority for paging the UE in RRC_INACTIVE state.

The NAS-PDU |E contains an AMF — UE message that is transferred without interpretation in the NG-RAN node.

If the Mobility Restriction List IE is contained in the DOWNLINK NAS TRANSPORT message, the NG-RAN node
shall overwrite any previously stored mobility restriction information in the UE context. The NG-RAN node shall use
the information in the Mobility Restriction List IE if present in the DOWNLINK NAS TRANSPORT message to:

- determine atarget for subsequent mobility action for which the NG-RAN node provides information about the
target of the mobility action towards the UE;

- select aproper SCG during dual connectivity operation;
- assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.

If the Mobility Restriction List IE is not contained in the DOWNLINK NAS TRANSPORT message and there is no
previously stored mobility restriction information, the NG-RAN node shall consider that no roaming and no access
restriction apply to the UE.

If the Index to RAT/Freguency Selection Priority |E isincluded in the DOWNLINK NAS TRANSPORT message, the
NG-RAN node shall, if supported, useit asdefined in TS 23.501 [9].

The UE Aggregate Maximum Bit Rate | E should be sent to the NG-RAN node if the AMF has not sent it previously. If
itisincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall store the UE Aggregate
Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for all Non-GBR QoS
flows for the concerned UE as specified in TS 23.501 [9].

If the Old AMF IE isincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall consider that
this UE-associated logical NG-connection was redirected to this AMF from another AMF identified by the Old AMF
IE.
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If the SRVCC Operation Possible IE isincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN node
shall, if supported, store the content of the received SRVCC Operation Possible |E in the UE context and use it as
defined in TS 23.216 [31].

If the Extended Connected Time |E isincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN node
shall, if supported, use it as described in TS 23.501 [9].

If the Enhanced Coverage Restriction IE isincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN
node shall, if supported, store thisinformation in the UE context and use it as defined in TS 23.501 [9].

If the UE Differentiation Information |E isincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN
node shall, if supported, store thisinformation in the UE context for further use according to TS 23.501 [9].

If the CE-mode-B Restricted |E isincluded in the DOWNLINK NAS TRANSPORT message and the Enhanced
Coverage Restriction |E is not set to "restricted" and the Enhanced Coverage Restricted information stored in the UE
context is not set to "restricted”, the NG-RAN node shall, if supported, store thisinformation in the UE context and use
it as defined in TS 23.501 [9].

If the UE Radio Capability IE isincluded in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall
store thisinformation in the UE context, and use it as defined in TS 38.300 [14].

If the End Indication |E isincluded in the DOWNLINK NAS TRANSPORT message and set to "no further data’, the
NG-RAN node shall consider that besides the included NAS PDU in this message, there are no further NAS PDUs to be
transmitted for this UE.

If the DOWNLINK NAS TRANSPORT message contains the UE Radio Capability ID IE, the NG-RAN node shall, if
supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].

Interactions with Initial UE M essage procedur e

The NG-RAN node shall use the AMF UE NGAP ID IE and RAN UE NGAP ID IE received in the DOWNLINK NAS
TRANSPORT message as identification of the logical connection even if the RAN UE NGAP ID |E had been allocated
inan INITIAL UE MESSAGE message sent over adifferent NG interface instance.

Interaction with the UE Radio Capability Info Indication procedure:

If the UE Capability Info Request | E set to "requested” isincluded in the DOWNLINK NAS TRANSPORT message,
the NG-RAN node shall trigger the UE Radio Capability Info Indication procedure if UE capability related information
was successfully retrieved from the UE.

8.6.2.3 Abnormal Conditions

Void.
8.6.3 Uplink NAS Transport

8.6.3.1 General

The Uplink NAS Transport procedure is used when the NG-RAN node has received from the radio interface aNAS
message to be forwarded to the AMF to which a UE-associated logical NG-connection for the UE exists.
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8.6.3.2 Successful Operation

NG-RAN node AMF

UPLINK NAS TRANSPORT

Figure 8.6.3.2-1: Uplink NAS transport

The NG-RAN node initiates the procedure by sending an UPLINK NAS TRANSPORT message to the AMF.

The NAS-PDU |E contains a UE — AMF message that is transferred without interpretation in the NG-RAN node.

8.6.3.3 Abnormal Conditions
Void.

8.6.4 NAS Non Delivery Indication

8.64.1 General
The NAS Non Delivery Indication procedure is used when the NG-RAN node decides not to start the delivery of aNAS

message that has been received over a UE-associated logical NG-connection or the NG-RAN node is unable to ensure
that the message has been received by the UE.

8.6.4.2 Successful Operation

NG-RAN node AMF

NAS NON DELIVERY INDICATION

Figure 8.6.4.2-1: NAS non delivery indication
The NG-RAN node initiates the procedure by sending a NAS NON DELIVERY INDICATION message to the AMF.
The NG-RAN node shall report the non-delivery of a NAS message by including the non-delivered NAS message

within the NAS-PDU |E and an appropriate cause value within the Cause |E, e.g., "NG intra system handover
triggered", "NG inter system handover triggered" or "Xn handover triggered".

8.6.4.3 Abnormal Conditions
Void.
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8.6.5 Reroute NAS Request

8.6.5.1 General

The purpose of the Reroute NAS Request procedure is to enable the AMF to request for arerouting of the INITIAL UE
MESSAGE message to another AMF.

8.6.5.2 Successful Operation

NG-RAN node AMF

REROUTE NAS REQUEST

A

Figure 8.6.5.2-1: Reroute NAS request

The AMF initiates the procedure by sending aREROUTE NAS REQUEST message to the NG-RAN node. The NG-
RAN node shall, if supported, reroute the INITIAL UE MESSAGE message to an AMF indicated by the AMF Set ID |E
asdescribed in TS 23.501 [9].

If the Allowed NSSAI |E isincluded in the REROUTE NAS REQUEST message, then the NG-RAN node shall
propagate it in the rerouted INITIAL UE MESSAGE message as defined in TS 23.502 [10].

If the Source to Target AMF Information Reroute | E isincluded in the REROUTE NAS REQUEST message, then the
NG-RAN node shall propagate it in the rerouted INITIAL UE MESSAGE message as defined in TS 23.502 [10].

8.6.5.3 Abnormal Conditions
Void.
8.7 Interface Management Procedures

8.7.1 NG Setup

8711 General

The purpose of the NG Setup procedure is to exchange application level data needed for the NG-RAN node and the
AMF to correctly interoperate on the NG-C interface. This procedure shall be the first NGAP procedure triggered after
the TNL association has become operational. The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration datain the two nodes, replacesit by the one received
and clears AMF overload state information at the NG-RAN node. If the NG-RAN node and AMF do not agree on
retaining the UE contexts this procedure also re-initialises the NGAP UE-related contexts (if any) and erases all related
signalling connectionsin the two nodes like an NG Reset procedure would do.
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8.7.1.2 Successful Operation

NG-RAN node AMF

NG SETUP REQUEST

NG SETUP RESPONSE

A

Figure 8.7.1.2-1: NG setup: successful operation

The NG-RAN node initiates the procedure by sending an NG SETUP REQUEST message including the appropriate
datato the AMF. The AMF responds with an NG SETUP RESPONSE message including the appropriate data.

If the Configured TAC Indication IE set to "true” isincluded for a Tracking Area contained in the Supported TA List IE
inthe NG SETUP REQUEST message, the AMF may take it into account to optimise NG-C signalling towards this
NG-RAN node.

If the UE Retention Information IE set to “ues-retained” isincluded in the NG SETUP REQUEST message, the AMF
may accept the proposal to retain the existing UE related contexts and signalling connections by including the UE
Retention Information 1E set to “ues-retained” in the NG SETUP RESPONSE message.

If the AMF supports |AB, the AMF shall include the |AB Supported |E in the NG SETUP RESPONSE message.

The AMF shall include the Backup AMF Name IE, if available, in the Served GUAMI List IE in the NG SETUP
RESPONSE message. The NG-RAN node shall, if supported, consider the AMF as indicated by the Backup AMF Name
|E when performing AMF reselection, as specified in TS 23.501 [9].

If the GUAMI Type IE isincluded in the NG SETUP RESPONSE message, the NG-RAN node shall store the received
value and use it for further AMF selection as defined in TS 23.501 [9].

If the RAN Node Name |E isincluded in the NG SETUP REQUEST message, the AMF may use this |E as a human
readable name of the NG-RAN node. If the Extended RAN Node Name |E isincluded in the NG SETUP REQUEST
message, the AMF may use this | E as a human readable name of the NG-RAN node and shall ignore the RAN Node
Name |E if also included.

If the AMF Name IE isincluded in the NG SETUP RESPONSE message, the NG-RAN node may usethis|E asa
human readable name of the AMF. If the Extended AMF Name IE isincluded in the NG SETUP RESPONSE message,
the NG-RAN node may use this | E as a human readable name of the AMF and shall ignore the AMF Name |E if also
included.

If the NB-10T Default Paging DRX |E isincluded in the NG SETUP REQUEST message, the AMF shall take it into
account for paging.

If the RAT Information IE isincluded in the NG SETUP REQUEST message, the AMF shall handle thisinformation as
specified in TS 23.502 [10].

If the NID IE within the NPN Support |E isincluded within a Broadcast PLMN Item |E in the NG SETUP REQUEST
message, the AMF shall consider that the NG-RAN node supports the indicated S-NSSAI(s) for the corresponding
tracking area code for the SNPN identified by the PLMN Identity |E and the NID |E.

If the NID IE within the NPN Support |E isincluded within a PLMN Support Item |E in the NG SETUP RESPONSE
message, the NG-RAN node shall consider that the AMF supports the SNPN identified by the PLMN Identity |E and the
NID IE.
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8.7.1.3 Unsuccessful Operation

NG-RAN node AMF

NG SETUP REQUEST

NG SETUP FAILURE

A

Figure 8.7.1.3-1: NG setup: unsuccessful operation

If the AMF cannot accept the setup, it should respond with an NG SETUP FAILURE message and appropriate cause
value.

If the NG SETUP FAILURE message includes the Time to Wait | E, the NG-RAN node shall wait at |east for the
indicated time before reinitiating the NG Setup procedure towards the same AMF.

8.7.1.4 Abnormal Conditions

If the NG-RAN node initiates the procedure by sending an NG SETUP REQUEST message including the PLMN
Identity |Es and none of the PLMNSs provided by the NG-RAN node isidentified by the AMF, then the AMF shall
reject the NG Setup procedure with an appropriate cause val ue.

8.7.2 RAN Configuration Update

8.7.2.1 General
The purpose of the RAN Configuration Update procedure is to update application level configuration data needed for

the NG-RAN node and the AMF to interoperate correctly on the NG-C interface. This procedure does not affect
existing UE-related contexts, if any. The procedure uses non UE-associated signalling.

8.7.2.2 Successful Operation

NG-RAN node AMF

RAN CONFIGURATION UPDATE

_ RAN CONFIGURATION UPDATE ACKNOWLEDGE

Figure 8.7.2.2-1: RAN configuration update: successful operation

The NG-RAN node initiates the procedure by sending a RAN CONFIGURATION UPDATE message to the AMF
including an appropriate set of updated configuration data that it has just taken into operational use. The AMF responds
withaRAN CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated
the configuration data. If an information element is not included in the RAN CONFIGURATION UPDATE message,
the AMF shall interpret that the corresponding configuration data is not changed and shall continue to operate the NG-C
interface with the existing related configuration data.
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If the Supported TA List IE isincluded in the RAN CONFIGURATION UPDATE message, the AMF shall overwrite
the whole list of supported TAs and the corresponding list of supported dicesfor each TA, and use them for subsequent
registration area management of the UE.

If the Configured TAC Indication IE set to "true” isincluded for a Tracking Area contained in the Supported TA List IE
in the RAN CONFIGURATION UPDATE message, the AMF may take it into account to optimise NG-C signalling
towards this NG-RAN node.

If the Global RAN Node ID IE isincluded in the RAN CONFIGURATION UPDATE message, the AMF shall associate
the TNLA to the NG-C interface instance using the Global RAN Node ID.

If the RAN CONFIGURATION UPDATE message includes NG-RAN TNL Association to Remove List |E, and the
Endpoint IP Address |E and the Port Number 1E for both TNL endpoints of the TNL association(s) are included in the
NG-RAN TNL Association to Remove List |E, the AMF shall, if supported, consider that the TNL association(s)
indicated by both received TNL endpoints will be removed by the NG-RAN node. If the Endpoint P Address IE, or the
Endpoint IP Address |E and the Port Number |E for one or both of the TNL endpointsisincluded in the NG-RAN TNL
Association to Remove List IE in RAN CONFIGURATION UPDATE message, the AMF shall, if supported, consider
that the TNL association(s) indicated by the received endpoint | P address(es) will be removed by the NG-RAN node.

If the RAN CONFIGURATION UPDATE message includes the RAN Node Name | E, the AMF may store it or update
this1E value if aready stored, and use it as a human readable name of the NG-RAN node. If the RAN
CONFIGURATION UPDATE message includes the Extended RAN Node Name IE, the AMF may store it or update this
IE valueif already stored, and use it as a human readable name of the NG-RAN node and shall ignore the RAN Node
Name |E if also included.

If the NB-l0T Default Paging DRX |E isincluded in the RAN CONFIGURATION UPDATE message, the AMF shall
overwrite any previoudy stored NB-10T default paging DRX value for the NG-RAN node.

If the RAT Information IE isincluded in the RAN CONFIGURATION UPDATE message, the AMF shall handle this
information as specified in TS 23.502 [10].

If the NID IE within the NPN Support IE isincluded within a Broadcast PLMN Item |E in the RAN
CONFIGURATION UPDATE message, the AMF shall consider that the NG-RAN node supports the indicated S-
NSSAI(s) for the corresponding tracking area code for the SNPN identified by the PLMN Identity |E and the NID IE.

8.7.2.3 Unsuccessful Operation

NG-RAN node AMF

RAN CONFIGURATION UPDATE

RAN CONFIGURATION UPDATE FAILURE

A

Figure 8.7.2.3-1: RAN configuration update: unsuccessful operation

If the AMF cannot accept the update, it shall respond with a RAN CONFIGURATION UPDATE FAILURE message
and appropriate cause value.

If the Timeto Wait IE isincluded in the RAN CONFIGURATION UPDATE FAILURE message, the NG-RAN node
shall wait at least for the indicated time before reinitiating the RAN Configuration Update procedure towards the same
AMF.

8.7.2.4 Abnormal Conditions
If the NG-RAN node, after initiating the RAN Configuration Update procedure, receives neither a RAN

CONFIGURATION UPDATE ACKOWLEDGE nor aRAN CONFIGURATION UPDATE FAILURE message, the
NG-RAN node may reinitiate a further RAN Configuration Update procedure towards the same AMF, provided that the
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content of the new RAN CONFIGURATION UPDATE message isidentical to the content of the previously
unacknowledged RAN CONFIGURATION UPDATE message.

8.7.3  AMF Configuration Update

8.7.3.1 General

The purpose of the AMF Configuration Update procedure is to update application level configuration data needed for
the NG-RAN node and AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing
UE-related contexts, if any. The procedure uses non UE-associated signalling.

8.7.3.2 Successful Operation

NG-RAN node AMF

AMF CONFIGURATION UPDATE

A

AMF CONFIGURATION UPDATE ACKNOWLEDGE

-

Figure 8.7.3.2-1: AMF configuration update: successful operation

The AMF initiates the procedure by sending an AMF CONFIGURATION UPDATE message including the appropriate
updated configuration data to the NG-RAN node. The NG-RAN node responds with an AMF CONFIGURATION
UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an
information element is not included in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall
interpret that the corresponding configuration datais not changed and shall continue to operate the NG-C interface with
the existing related configuration data.

If the PLMN Support List IE isincluded in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall
overwrite the whole list of supported PLMN Identities and the corresponding list of AMF slices for each PLMN
Identity and use the received values for further network dlice selection and AMF selection.

If the AMF TNL Association to Add List IE isincluded in the AMF CONFIGURATION UPDATE message, the NG-
RAN node shall, if supported, use it to establish the TNL association(s) with the AMF. The NG-RAN node shall report
to the AMF, inthe AMF CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of
the TNL association(s) with the AMF as follows:

- Alist of successfully established TNL associations shall be included in the AMF TNL Association Setup List IE;

- Alist of TNL associations that failed to be established shall be included in the AMF TNL Association Failed to
Setup List IE.

If the AMF CONFIGURATION UPDATE message includes AMF TNL Association to Remove List IE, and the
Endpoint IP Address and the Port Number |E for both TNL endpoints of the TNL association(s) isincluded in the AMF
TNL Association to Remove List |E, the NG-RAN node shall, if supported, initiate removal of the TNL association(s)
indicated by both received TNL endpoints towards the AMF. If the Endpoint |P Address |E, or the Endpoint |P Address
|E and the Port Number |E for one or both of the TNL endpointsisincluded in the AMF TNL Association to Remove
List IE, the NG-RAN node shall, if supported, initiate removal of the TNL association(s) indicated by the received
endpoint IP address(es).If the AMF Name IE isincluded in the AMF CONFIGURATION UPDATE message, the NG-
RAN node shall overwrite the previously stored AMF name and use it to identify the AMF.

If the AMF CONFIGURATION UPDATE message includes the AMF Name |E, the NG-RAN node may storeit or
update this|E value if already stored, and use it as a human readable name of the AMF. If the AMF
C