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

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].

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 standalone procedures, which can be active in parallel. The usage of several
NGAP EPstogether or together with EPs from other interfacesis specified in stage 2 specifications (e.g., TS 38.401 [2],
TS38.410[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:
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- Onesignalling 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.
gNB: asdefined in TS 38.300[8].
ng-eNB: asdefined in TS 38.300 [8].
NG-RAN node: asdefined in TS 38.300 [§].

PDU session resour ce: as defined in TS 38.401 [2].

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
AMF Access and Mobility Management Function
Cal Cell Global Identifier
CP Control Plane
DL Downlink
EPC Evolved Packet Core
GUAMI Globally Unique AMF Identifier
IMEISV International Mobile station Equipment Identity and Software Version number
LMF L ocation Management Function
N3IWF Non 3GPP InterWorking Function
NGAP NG Application Protocol
NRPPa NR Positioning Protocol Annex
NSCI New Security Context Indicator
NSSAI Network Slice Selection Assistance Information
OTDOA Observed Time Difference of Arrival
PSCell Primary SCG Cdll
SCG Secondary Cell Group
SCTP Stream Control Transmission Protocol
SMF Session Management Function
S-NG-RAN node Secondary NG-RAN node
S-NSSAI Single Network Slice Selection Assistance Information
TAC Tracking Area Code
TAI Tracking Area |dentity
TNLA Transport Network Layer Association
UP User Plane
UPF User Plane Function
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:

- The procedure text discriminates between:
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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 a certain function Y under
a certain 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 |1E in aresponse message is explicitly indicated in the procedure text. If the
procedure text does not explicitly indicate that an optional 1E shall be included in a response message, the
optional |E shall not be included. For requirements on including Criticality Diagnostics |E, 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 al lettersin Italic font
followed by the abbreviation "IE", e.g., Information Element IE.

Vaueof anlE  When referring to the value of an information element (IE) in the specification the "Value' is
written as it 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 are related to one UE. NGAP functions that provide these services are
associated with a UE-associated signalling connection that is maintained for the UE
in guestion.

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.
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2

Functions of NGAP

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

8

8.1

NGAP Procedures

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):

Table 8.1-1: Class 1 procedures

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
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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
AMEF 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

8.2 PDU Session Management Procedures

8.2.1 PDU Session Resource Setup

8.2.1.1 General
The purpose of the PDU Session Resource Setup procedure is to 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 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” or "unstructured”, the NG-RAN node
shall not perform header compression for the concerned PDU session.
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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, and the Integrity Protection Indication |E
or Confidentiality Protection Indication |E 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 |E
or Confidentiality Protection Indication |E 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 |E 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 |E 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 | E 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].

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 IE 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 is up to NG-RAN node implementation to decide whether and how to useiit.

For each QoS flow requested to be setup the NG-RAN node shall take into account the received QoS Flow Level QoS
Parameters |E. 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.

- Thepriority levels and the pre-emption indicators may (individually or in combination) be used to determine
whether the QoS flow setup hasto be performed unconditionally and immediately. If the requested QoS flow is
marked as "may trigger pre-emption" and the resource situation reguires 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 |IE and Priority Level |E shall prevail.

2. If the Pre-emption Capability |E is set to "may trigger pre-emption”, then this allocation request may trigger
the pre-emption procedure.
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3. If the Pre-emption Capability IE 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 IE 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 |E contained in the PDU SESSION RESOURCE
SETUP REQUEST message and use it as specified in TS 38.300 [8].

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 Resource Setup Unsuccessful Transfer
IE shall be included containing a cause val ue 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 |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.

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].

Interactionswith 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 I1E) set to the same value, the NG-RAN node shall

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 23 ETSI TS 138 413 V15.8.0 (2020-07)

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 REQUEST
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 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 |E, the NG-RAN node may establish, modify or release the DRB configuration and may change
alocation of resources on NG or Uu accordingly. The NG-RAN node shall associate each QoS flow accepted to
setup or modify with aDRB of the PDU session. The associated DRB for the QoS flow accepted to modify may
not change.

- 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 |E, 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.

- The NG-RAN node shall passthe NAS-PDU |E received for the PDU session to the UE when modifying the
PDU session configuration. The NG-RAN node does not send the NAS PDUs associated to the failed PDU
sessionsto the UE.

- The NG-RAN node may change allocation of resources on NG according to the requested target configuration.

- 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 |E,
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 all
of the QoS flows present in the QoS Flow Add or Modify Request List |E 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.

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 26 ETSI TS 138 413 V15.8.0 (2020-07)

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 |E
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 1E
shall be included containing the failure cause.

- For each PDU session, if the DL 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 be considered
by the SMF as the new DL transport layer address 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 NG-U UP TNL Information IE 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(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.

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
|E or PDU Session Resource Modify Unsuccessful Transfer |1E 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 |1E
with cause value "IMS voice EPS fallback or RAT fallback triggered”.

If the User Location Information |E 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.
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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.

If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing a QoS Flow
Level QoS Parameters IE in the 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 asfailed in the PDU Session Resource Modify Response Transfer |E of the PDU SESSION
RESOURCE MODIFY RESPONSE message with an appropriate cause val ue.

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 |1E set to the value “delay critical” but the Maximum Data Burst Volume IE 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.

8.2.4 PDU Session Resource Notify

8.24.1 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.
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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 IE together with the Notification Cause |E.

- 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.

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 |E.

Upon reception of the PDU SESSION RESOURCE NOTIFY message, the AMF shall, for each PDU session indicated
inthe PDU Session ID |E, transfer transparently the PDU Session Resource Notify Transfer 1E 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 IE isincluded in the PDU Session Resource
Notify Transfer |E or the PDU Session Resource Notify Released Transfer |E, 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.

8.2.5.2 Successful Operation

NG-RAN node AMF

PDU SESSION RESOURCE MODIFY INDICATION

-

PDU SESSION RESOURCE MODIFY CONFIRM

A

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 1E 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 address in the UL NG-U UP TNL Information |E in the PDU
Session Resource Modify Confirm Transfer 1E 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 1E in the PDU SESSION RESOURCE MODIFY INDICATION message, the
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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.

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.

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 |E isincluded in the PDU Session Resource
Modify Indication Transfer I1E, the SMF shall handle thisinformation 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 Maodify Confirm List |E.
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 QoSFlow Failed To Moadify 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.

8.25.3 Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8254 Abnormal Conditions
Void.
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8.3 UE Context Management Procedures

8.3.1 Initial Context Setup

83.1.1 General

The purpose of the Initial Context Setup procedure is to establish the necessary overall 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 in an
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. 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 IE 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
- attempt to execute the requested PDU session configuration;

- dstore the 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 asdefined in TS
23.501[9];

- storethe received UE Security Capabilitiesin the UE context;
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- storethereceived 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.

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 inthe 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 IE, 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 IE if present in the 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]).

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].

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 Information for RRC INACTIVE IE isincluded in the INITIAL CONTEXT SETUP
REQUEST message, the NG-RAN node shall, if supported, store this information 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 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 |ocation reporting functionality for the UE as described in subclause 8.12.
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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 |E isincluded inthe 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 state.

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 is contained 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 NEAOQ in all UEs (TS 33.501 [13]), do not match any allowed algorithms
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)

8.3.21 General

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

UE CONTEXT RELEASE REQUEST
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AMF

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 aUE
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].

Interactionswith 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 is to enable the AMF to order the release of the UE-associated
logical NG-connection due to various reasons, e.g., completion of atransaction 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.

8.3.3.2 Successful Operation

NG-RAN node

UE CONTEXT RELEASE COMMAND

AMF

A

UE CONTEXT RELEASE COMPLETE

Figure 8.3.3.2-1: UE context release: successful operation
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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 IE.

Upon reception of the UE CONTEXT RELEASE COMMAND message, the NG-RAN node shall release al 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 IE isincluded in the UE CONTEXT RELEASE COMPLETE message, the AMF shall
handle this information 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 this information as specified in TS 23.502 [10].

8.3.3.3 Unsuccessful Operation
Not applicable.
8.3.3.4 Abnormal Conditions

If the UE Context Release procedure is not initiated towards the NG-RAN node before the expiry of the timer
TNGreLocoveral, 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.

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

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].
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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 useit 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 state, 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 this information 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 IE 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.

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 previously stored GUAMI as specified in TS 23.501 [9].

Interactionswith RRC Inactive Transition Report procedure:

If the RRC Inactive Transition Report Request |E 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 dtate.
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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.

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 37 ETSI TS 138 413 V15.8.0 (2020-07)

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.

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 IE 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.

If the HANDOVER COMMAND message contains the DL Forwarding UP TNL Information |E for agiven DRB
within 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 a given DRB in the Data Forwarding Response DRB List | E within the
Handover Command Transfer |E, it means the target NG-RAN node has requested the forwarding of uplink data for this
DRB.
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If the HANDOVER COMMAND message contains the UL Forwarding UP TNL Information |E for a given PDU
session within the Handover Command Transfer |E, 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].

If the Direct Forwarding Path Availability I1E isincluded in the HANDOVER REQUIRED message the AMF shall
handle it as specified in TS 23.502 [10].

If the Direct Forwarding Path Availability |E is included 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 inthe HANDOVER COMMAND message.

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

If there are any PDU Sessions that could not be admitted in the target, they shall be indicated in the PDU Session
Resourcesto Release List |E.

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

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 use it 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 |E shall be
encoded according to the definition of the Target eNB to Source eNB Transparent Container |E as specified in TS
36.413[16].

If the Index to RAT/Freguency 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 |E in the UE context and use it as defined in TS 23.501 [9].

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
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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.

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 afailure occurs during the
Handover Preparation, the AMF sends the HANDOVER PREPARATION FAILURE message with an appropriate
cause value to the source NG-RAN node.

Interaction with Handover Cancel procedure:

If there is 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.

8414 Abnormal Conditions

If the NG-RAN node receives at least one PDU Session ID included in the PDU Session Resource Handover List IE
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.

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

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 40 ETSI TS 138 413 V15.8.0 (2020-07)

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 HANDOV ER REQUEST message the target NG-RAN node shall
- attempt to execute the requested PDU session configuration and associated security;

- dstore the 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;
- storethereceived 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 I E, 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 HANDOVER 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 IE.
- 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 IE.
- The UP transport layer information to be used for the PDU session.

- The security result associated to 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 value that should be
precise enough to enable the SMF to know the reason for the unsuccessful establishment.

Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the AMF shall, for each PDU session
indicated in the PDU Session ID |E, 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 1E in the HANDOVER REQUEST
ACKNOWLEDGE message for that PDU session.

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 HANDOV ER 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
|E isincluded in the Handover Reguest Acknowledge Transfer |E of the HANDOVER REQUEST ACKNOWLEDGE
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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 Reguest Acknowledge Transfer |E of the HANDOVER 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 IE 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 IE for a
given DRB in the Data Forwarding Response DRB List | E within the Handover Request Acknowledge Transfer |E, it
indicates the target NG-RAN node has requested the forwarding of uplink datafor the DRB.

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 1E and that the target NG-RAN node has
admitted the proposed forwarding of downlink data for the QoS flow. 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 Response Transfer |1E for that PDU session within the PDU Session
Resources Admitted List |E of the HANDOVER REQUEST ACKNOWLEDGE message.

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:

- one of the QoS flows includes 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].

If the Location Reporting Request Type |E 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 Information 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 state, 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 asdescribed 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 theinformation as specified in TS 33.501 [13].

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 HANDOV ER REQUEST message, the NG-RAN
node shall, if supported, store thisinformation in the UE context.
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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].

After al necessary resources for the admitted PDU session resources have been alocated, the target NG-RAN node
shall generate the HANDOV ER REQUEST ACKNOWLEDGE message.

Interactionswith RRC Inactive Transition Report procedure:

If the RRC Inactive Transition Report Request |E 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 sate.

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 afailure 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 NEAOQ in all UEs (TS 33.501 [13]), do not match any allowed algorithms
defined in the configured list of allowed encryption 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 supported algorithms for integrity defined in the Integrity Protection Algorithms |E in the UE Security
Capabilities IE, plus the mandated support of the EIAQ 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 aHANDOVER REQUEST message which does not contain the Mobility
Restriction List I1E, 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.

8.4.3 Handover Notification

8431 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.
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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.

8.4.3.3 Abnormal Conditions
Void.

8.4.4 Path Switch Request

8.4.4.1 General
The purpose of the Path Switch Request procedure is to 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.

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.

After all necessary updates including 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 thisinformation 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
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information as the downlink termination point for the included associated QoS flows for this PDU session splitin
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 1E. The AMF shall handle this information as specified in TS
23.502 [10].

For each PDU session for which the User Plane Security Information |E 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 1E within the Path Switch Request Acknowledge Transfer |1E 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 |1E 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.

If the Security Indication | E isincluded within the Path Snitch 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 I E isincluded within the Path Snitch Request Acknowledge Transfer 1E of the
PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall store this information 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 1E of
the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall 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 datafor this PDU
session split in different tunnel.

If the Core Network Assistance |nformation 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 |E 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 |E 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 use it 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 |E 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.

Interactionswith RRC Inactive Transition Report procedure:

If the RRC Inactive Transition Report Request IE 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.
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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
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.

8.44.4 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 Snitch 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.

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 46 ETSI TS 138 413 V15.8.0 (2020-07)

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.

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

846.1 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.
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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 Status 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

8471 General

The purpose of the Downlink RAN Status Transfer procedure isto isto enable lossess NG-based handover. The
procedure uses UE-associated signalling.

8.4.7.2 Successful Operation

target
NG-RAN node AMF

DOWNLINK RAN STATUS TRANSFER

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 Subject 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 hasa 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 IE,
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 Satus 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 useitina
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.

8.5 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.
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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].

For each cell that belongs to any of the tracking areas indicated in the TAI List for Paging |E, the NG-RAN node shall
generate one page on the radio interface.

If the Paging Priority |E 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 IE 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 IE it may be used,
together with the Paging Attempt Information IE 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 [8].

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].

85.1.3 Abnormal Conditions

Void.

8.6 Transport of NAS Messages Procedures

8.6.1 Initial UE Message

86.1.1 General

The Initial UE Message procedure is used when the NG-RAN node has received from the radio interface the first uplink
NAS message transmitted on an RRC connection 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].

8.6.1.3 Abnormal Conditions

If the 5G-S-TMSI is not received by the AMF inthe INITIAL UE MESSAGE message whereas expected, the AMF
shall consider the procedure as failed.

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 IEinan 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.
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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 |E
in the 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 thereis 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 |1E 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.

Interactionswith Initial UE M essage procedure:

The NG-RAN node shall use the AMF UE NGAP ID IE and RAN UE NGAP ID |E 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.

8.6.2.3 Abnormal Conditions
Void.
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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.

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".
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8.6.4.3 Abnormal Conditions

Void.
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
P REROUTE NAS REQUEST
| |

Figure 8.6.5.2-1: Reroute NAS request

The AMF initiates the procedure by sending a REROUTE 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
as described 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 IE 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

8.7.1.1 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 hon-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 connections in 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 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.

The AMF shall include the Backup AMF Name IE, if available, in the Served GUAMI List IE inthe 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].

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 least 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

8.7.21 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.
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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
with aRAN 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 datais not changed and shall continue to operate the NG-C
interface with the existing related configuration data.

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 sicesfor each TA, and use them for subsequent
registration area management of the UE.

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 P Address |E and the Port Number |E 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 IP Address IE, or the
Endpoint P 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.

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.
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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
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.

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, in the AMF CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of
the TNL association(s) with the AMF asfollows:

- 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 |E, and the
Endpoint P 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 I1P address(es).If the AMF Name IE isincluded in the AMF CONFIGURATION UPDATE message, the NG-
RAN node shall overwrite the previoudly stored AMF name and use it to identify the AMF.
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If the Served GUAMI List IE isincluded in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall
overwrite the whole list of GUAMI s served by the AMF by the new list and use the received values for further AMF
management as defined in TS 23.501 [9].

If the Relative AMF Capacity IE isincluded in the AMF CONFIGURATION UPDATE message, the NG-RAN node
may use it asdefined in TS 23.501 [9].

If the AMF TNL Association to Update List IE isincluded in the AMF CONFIGURATION UPDATE message the NG-
RAN node shall, if supported, update the TNL association(s) indicated by the received AMF Transport Layer
information towards the AMF.

If the TNL Association Usage |E or the TNL Address Weight Factor |E isincluded in the AMF TNL Association to Add
List IE or the AMF TNL Association to Update List | E, the NG-RAN node shall, if supported, consider it as defined in
TS 23.502 [10].

8.7.3.3 Unsuccessful Operation

NG-RAN node AMF

AMF CONFIGURATION UPDATE

A

AMF CONFIGURATION UPDATE FAILURE

Figure 8.7.3.3-1: AMF configuration update: unsuccessful operation

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

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

8.7.3.4 Abnormal Conditions

If the AMF receives neither an AMF CONFIGURATION UPDATE ACKOWLEDGE nor an AMF
CONFIGURATION UPDATE FAILURE message, the AMF may reinitiate the AMF Configuration Update procedure
towards the same NG-RAN node provided that the content of the new AMF CONFIGURATION UPDATE messageis
identical to the content of the previoudy unacknowledged AMF CONFIGURATION UPDATE message.

8.7.4 NG Reset

8.74.1 General

The purpose of the NG Reset procedureisto initialise or re-initialise the RAN, or part of RAN NGAP UE-related
contexts, in the event of afailurein the 5GC or vice versa. This procedure does not affect the application level
configuration data exchanged during, e.g., the NG Setup procedure. The procedure uses non-UE associated signalling.
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8.7.4.2 Successful Operation
8.7.4.2.1 NG Reset initiated by the AMF
NG-RAN node AMF

NG RESET

A

NG RESET ACKNOWLEDGE

Figure 8.7.4.2.1-1: NG reset initiated by the AMF: successful operation

In the event of afailure at the AMF which has resulted in the loss of some or all transaction reference information, an
NG RESET message shall be sent to the NG-RAN node.

At reception of the NG RESET message the NG-RAN node shall release all alocated resources on NG and Uu related
to the UE association(s) indicated explicitly or implicitly in the NG RESET message and remove the indicated UE
contextsincluding NGAP ID.

After the NG-RAN node has released all assigned NG resources and the UE NGAP IDsfor al indicated UE
associations which can be used for new UE-associated logical NG-connections over the NG interface, the NG-RAN
node shall respond with the NG RESET ACKNOWLEDGE message. The NG-RAN node does not need to wait for the
release of radio resources to be completed before returning the NG RESET ACKNOWLEDGE message.

If the NG RESET message contains the UE-associated Logical NG-connection List |E, then:

The NG-RAN node shall use the AMF UE NGAP ID IE and/or the RAN UE NGAP ID IE to explicitly identify
the UE association(s) to be reset.

The NG-RAN node shall include in the NG RESET ACKNOWLEDGE message, for each UE association to be
reset, the UE-associated Logical NG-connection Item IE in the UE-associated Logical NG-connection List IE.
The UE-associated Logical NG-connection Item |Es shall be in the same order asreceived in the NG RESET
message and shall include also unknown UE-associated logical NG-connections. Empty UE-associated Logical
NG-connection Item IEs, received in the NG RESET message, may be omitted in the NG RESET
ACKNOWLEDGE message.

If the AMF UE NGAP ID IE isincluded in the UE-associated Logical NG-connection Item |E for aUE
association, the NG-RAN node shall include the AMF UE NGAP ID IE in the corresponding UE-associated
Logical NG-connection Item IE in the NG RESET ACKNOWLEDGE message.

If the RAN UE NGAP ID IE isincluded in the UE-associated Logical NG-connection Item |E for aUE
association, the NG-RAN node shall include the RAN UE NGAP ID |E in the corresponding UE-associated
Logical NG-connection Item |E in the NG RESET ACKNOWLEDGE message.

Interactionswith other procedures:

If the NG RESET message is received, any other ongoing procedure (except for another NG Reset procedure) on the
same NG interface related to a UE association, indicated explicitly or implicitly inthe NG RESET message, shall be
aborted.
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8.7.4.2.2 NG Reset initiated by the NG-RAN node

NG-RAN node AMF

NG RESET

NG RESET ACKNOWLEDGE

A

Figure 8.7.4.2.2-1: NG reset initiated by the NG-RAN node: successful operation

In the event of afailure at the NG-RAN node which has resulted in the loss of some or al transaction reference
information, an NG RESET message shall be sent to the AMF.

At reception of the NG RESET message the AMF shall release all allocated resources on NG related to the UE
association(s) indicated explicitly or implicitly in the NG RESET message and remove the NGAP ID for the indicated
UE associations.

After the AMF has released all assigned NG resources and the UE NGAP IDs for all indicated UE associations which
can be used for new UE-associated logical NG-connections over the NG interface, the AMF shall respond with the NG
RESET ACKNOWLEDGE message.

If the NG RESET message contains the UE-associated Logical NG-connection List |E, then:

- The AMF shall usethe AMF UE NGAP ID IE and/or the RAN UE NGAP ID IE to explicitly identify the UE
association(s) to be reset.

- The AMF shdl include in the NG RESET ACKNOWLEDGE message, for each UE association to be reset, the
UE-associated Logical NG-connection Item | E in the UE-associated Logical NG-connection List IE. The UE-
associated Logical NG-connection Item |Es shall be in the same order as received in the NG RESET message
and shall include aso unknown UE-associated logical NG-connections. Empty UE-associated Logical NG-
connection Item I Es, received in the NG RESET message, may be omitted in the NG RESET ACKNOWLEDGE
message.

- If the AMF UE NGAP ID IE isincluded in the UE-associated Logical NG-connection Item | E for a UE
association, the AMF shall include the AMF UE NGAP ID IE in the corresponding UE-associated Logical NG-
connection Item IE in the NG RESET ACKNOWLEDGE message.

- If the RAN UE NGAP ID IE isincluded in a UE-associated Logical NG-connection Item | E for a UE association,
the AMF shall include the RAN UE NGAP ID |E in the corresponding UE-associated Logical NG-connection
Item |E inthe NG RESET ACKNOWLEDGE message.

Interactionswith other procedures:

If the NG RESET message is received, any other ongoing procedure (except for another NG Reset procedure) on the
same NG interface related to a UE association, indicated explicitly or implicitly inthe NG RESET message, shall be
aborted.

8.7.4.3 Unsuccessful Operation

Not applicable.

8.7.4.4 Abnormal Conditions

8.7.4.4.1 Abnormal Condition at the 5GC

If the NG RESET message includes the UE-associated Logical NG-connection List |E, but neither the AMF UE NGAP
ID IE nor the RAN UE NGAP ID IE is present for a UE-associated Logical NG-connection Item |E, then the AMF shall
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ignore the UE-associated Logical NG-connection Item |E. The AMF may return the empty UE-associated Logical NG-
connection Item | E in the UE-associated Logical NG-connection List IE in the NG RESET ACKNOWLEDGE

message.

8.7.4.4.2 Abnormal Condition at the NG-RAN

If the NG RESET message includes the UE-associated Logical NG-connection List |E, but neither the AMF UE NGAP
ID IE nor the RAN UE NGAP ID IE is present for a UE-associated Logical NG-connection Item |E, then the NG-RAN
node shall ignore the UE-associated Logical NG-connection Item |E. The NG-RAN node may return the empty UE-
associated Logical NG-connection Item IE in the UE-associated Logical NG-connection List IE inthe NG RESET
ACKNOWLEDGE message.

8.7.4.4.3 Crossing of NG RESET Messages

If an NG Reset procedure is ongoing in the NG-RAN node and the NG-RAN node receives an NG RESET message
from the peer entity on the same NG interface related to one or several UE associations previously requested to be reset,
indicated explicitly or implicitly in the received NG RESET message, the NG-RAN node shall respond with the NG
RESET ACKNOWLEDGE message as described in 8.7.4.2.1.

If an NG Reset procedure is ongoing in the AMF and the AMF receives an NG RESET message from the peer entity on
the same NG interface related to one or several UE associations previously requested to be reset, indicated explicitly or
implicitly in the received NG RESET message, the AMF shall respond with the NG RESET ACKNOWLEDGE
message as described in 8.7.4.2.2.

8.7.5 Error Indication

8.75.1 General

The Error Indication procedureisinitiated by anode in order to report detected errorsin one incoming message,
provided they cannot be reported by an appropriate failure message.

If the error situation arises due to reception of a message utilising UE-associated signalling, then the Error Indication
procedure uses UE-associated signalling. Otherwise the procedure uses non-UE associated signalling.

8.7.5.2 Successful Operation
NG-RAN node AMF
P ERROR INDICATION
| |

Figure 8.7.5.2-1: Error indication initiated by the AMF
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NG-RAN node AMF

ERROR INDICATION

Y

Figure 8.7.5.2-2: Error indication initiated by the NG-RAN node

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure isinitiated by an ERROR
INDICATION message sent from the receiving node.

The ERROR INDICATION message shall contain at |least either the Cause | E or the Criticality Diagnostics |E. In case
the Error Indication procedureistriggered by utilising UE-associated signalling the AMF UE NGAP ID |IE and the RAN
UE NGAP ID IE shall be included in the ERROR INDICATION message. If one or both of the AMF UE NGAP ID IE

and the RAN UE NGAP ID IE are not correct, the cause shall be set to an appropriate value, e.g., "Unknown local UE
NGAP ID" or "Inconsistent remote UE NGAP ID".

8.75.3 Abnormal Conditions
Void.

8.7.6 AMF Status Indication

8.7.6.1 General

The purpose of the AMF Status Indication procedure is to support AMF management functions.

8.7.6.2 Successful Operation

NG-RAN node AMF

AMF STATUS INDICATION

A

Figure 8.7.6.2-1: AMF status indication

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

Upon receipt of the AMF STATUS INDICATION message, the NG-RAN node shall consider the indicated GUAMI(S)
will be unavailable and perform AMF reselection as defined in TS 23.501 [9].

The NG-RAN node shall, if supported, act accordingly as specified in TS 23.501 [9], based on the presence or absence
of the Timer Approach for GUAMI Removal |E.

If the Backup AMF Name IE isincluded in the AMF STATUS INDICATION message, the NG-RAN node shall, if
supported, perform AMF resel ection considering the AMF as indicated by the Backup AMF Name |E as specified in TS
23.501[9].
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8.7.6.3 Abnormal Conditions
Void.

8.7.7 Overload Start

8.7.7.1 General

The purpose of the Overload Start procedure is to inform an NG-RAN node to reduce the signalling load towards the
concerned AMF. The procedure uses non-UE associated signalling.

8.7.7.2 Successful Operation
NG-RAN node AMF
P OVERLOAD START
| |

Figure 8.7.7.2-1: Overload start

The NG-RAN node receiving the OVERLOAD START message shall assume the AMF from which it receives the
message as being in an overloaded state.

If the Overload Action IE isincluded the AMF Overload Response | E within the OVERLOAD START message, the
NG-RAN node shall useit to identify the related signalling traffic. When the Overload Action IE is set to

"reject RRC connection establishments for non-emergency mobile originated data transfer” (i.e., reject traffic
corresponding to RRC cause "mo-data’, "mo-SMS"*, "mo-VideoCall" and "mo-VoiceCall" in TS 38.331[18] or
"mo-data’ and "mo-VoiceCal" in TS 36.331 [21]), or

- "rgect RRC connection establishments for signalling” (i.e., reject traffic corresponding to RRC cause "mo-data’”,
"mo-SMS", "mo-signalling”, "mo-VideoCall" and "mo-VoiceCall" in TS 38.331 [18] or "mo-data’, "mo-
signalling” and "mo-VoiceCall" in TS 36.331 [21]), or

- "only permit RRC connection establishments for emergency sessions and mobile terminated services' (i.e., only
permit traffic corresponding to RRC cause "emergency” and "mt-Access’ in TS 38.331[18] or in TS 36.331
[21]), or

- "only permit RRC connection establishments for high priority sessions and mobile terminated services' (i.e.,
only permit traffic corresponding to RRC cause "highPriorityAccess’, "mps-PriorityAccess’, "mcs-
PriorityAccess' and "mt-Access’ in TS 38.331 [18] or "highPriorityAccess' and "mt-Access' in TS 36.331
[21]),

the NG-RAN node shall:

- if the AMF Traffic Load Reduction Indication IE isincluded in the OVERLOAD START message, reduce the
signalling traffic by the indicated percentage,

- otherwise ensure that only the signalling traffic not indicated as to be rejected is sent to the AMF.
If the Overload Start NSSAI List IE isincluded in the OVERLOAD START message, the NG-RAN node shall:

- if the Sice Traffic Load Reduction Indication |E is present, reduce the signalling traffic by the indicated
percentage for the UE(s) whose requested NSSAI only include S-NSSAI(s) contained in the Overload Start
NSSAI List IE, and the signalling traffic indicated as to be reduced by the Overload Action IE in the Sice
Overload Response IE if the |E is present,
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- otherwise ensure that only the signalling traffic from UE(s) whose requested NSSAI includes S-NSSAI(s) other
than the ones contained in the Overload Start NSSAI List |E, or the signalling traffic not indicated asto be
reduced by the Overload Action |E in the Sice Overload Response | E for the UE(s) if the requested NSSAI
matched, is sent to the AMF.

If an overload control is ongoing and the NG-RAN node receives a further OVERLOAD START message, the NG-
RAN node shall replace the contents of the previously received information with the new one.

8.7.7.3 Abnormal Conditions
Void.

8.7.8 Overload Stop

8.78.1 General

The purpose of the Overload Stop procedure isto signal to an NG-RAN node the AMF is connected to that the overload
situation at the AMF has ended and normal operation shall resume. The procedure uses non-UE associated signalling.

8.7.8.2 Successful Operation
NG-RAN node AMF
| OVERLOAD STOP
| |

Figure 8.7.8.2-1: Overload stop

The NG-RAN node receiving the OVERLOAD STOP message shall assume that the overload situation at the AMF
from which it receives the message has ended and shall resume normal operation for the applicable traffic towards this
AMF.

8.7.8.3 Abnormal Conditions
Void.
8.8 Configuration Transfer Procedures

8.8.1 Uplink RAN Configuration Transfer

88.1.1 General

The purpose of the Uplink RAN Configuration Transfer procedureisto transfer RAN configuration information from
the NG-RAN node to the AMF. The AMF does not interpret the transferred RAN configuration information. This
procedure uses non-UE associated signalling.
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8.8.1.2 Successful Operation

NG-RAN node AMF

UPLINK RAN CONFIGURATION TRANSFER

Figure 8.8.1.2-1: Uplink RAN configuration transfer

The NG-RAN node initiates the procedure by sending the UPLINK RAN CONFIGURATION TRANSFER message to
the AMF.

If the AMF receives the SON Configuration Transfer IE, it shall transparently transfer the SON Configuration Transfer
|E towards the NG-RAN node indicated in the Target RAN Node ID |1E which isincluded in the SON Configuration
Transfer IE.

If the AMF receives the EN-DC SON Configuration Transfer |E, it shall transparently transfer the EN-DC SON
Configuration Transfer |E towards an MME serving the eNB indicated in the Target eNB-ID IE which isincluded in
the EN-DC SON Configuration Transfer IE.

8.8.1.3 Abnormal Conditions
Void.

8.8.2 Downlink RAN Configuration Transfer

8.8.2.1 General

The purpose of the Downlink RAN Configuration Transfer procedure is to transfer RAN configuration information
from the AMF to the NG-RAN node. This procedure uses non-UE associated signalling.

8.8.2.2 Successful Operation

NG-RAN node AMF

DOWNLINK RAN CONFIGURATION TRANSFER

A

Figure 8.8.2.2-1: Downlink RAN configuration transfer

The procedure isinitiated with an DOWNLINK RAN CONFIGURATION TRANSFER message sent from the AMF to
the NG-RAN node.

If the NG-RAN node receives, in the SON Configuration Transfer |E or in the EN-DC SON Configuration Transfer IE,
the SON Information | E containing the SON Information Request IE, it may transfer back the requested information
either towards the NG-RAN node indicated in the Source RAN Node ID |E of the SON Configuration Transfer |E or
towards an eNB indicated in the Source eNB-ID | E of the EN-DC SON Configuration Transfer |E by initiating the
Uplink RAN Configuration Transfer procedure.
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If the NG-RAN node receives, in the SON Configuration Transfer |1E, the Xn TNL Configuration Info |E containing the
Xn Extended Transport Layer Addresses |E, it may use it as part of its ACL functionality configuration actions, if such
ACL functionality is deployed.

If the NG-RAN node receives, in the SON Configuration Transfer |E, the SON Information |E containing the SON
Information Reply | E including the Xn TNL Configuration Info |E as an answer to aformer request, it may useit to
initiate the Xn TNL establishment.

In case the IP-Sec Transport Layer Address |E is present and the GTP Transport Layer Addresses |E within the Xn
Extended Transport Layer Addresses IE is not empty, GTP traffic is conveyed within an I P-Sec tunnel terminated at the
IP-Sec tunnel endpoint given in the IP-Sec Transport Layer Address IE.

In case the IP-Sec Transport Layer Address |E is not present, GTP traffic is terminated at the endpoints given by the list
of addressesin the Xn GTP Transport Layer Addresses |E within the Xn Extended Transport Layer Addresses IE.

In case the Xn GTP Transport Layer Addresses |E is empty and the IP-Sec Transport Layer Address |E is present,
SCTP traffic is conveyed within an | P-Sec tunnel terminated at the IP-Sec tunnel endpoint given in the IP-Sec
Transport Layer Address | E, within the Xn Extended Transport Layer Addresses | E.

In case the Xn SCTP Transport Layer Addresses |E is present and the |P-Sec Transport Layer Address IE isalso
present, the concerned SCTP traffic is conveyed within an | P-Sec tunnel terminated at the IP-Sec tunnel endpoint given
in this IP-Sec Transport Layer Address |E, within the Xn Extended Transport Layer Addresses |E.

If the NG-RAN node is configured to use one IPsec tunnel for all NG and Xn traffic (1Psec star topology) then the
traffic to the peer NG-RAN node shall be routed through this IPsec tunnel and the IP-Sec Transport Layer Address |E
shall beignored.

8.8.2.3 Abnormal Conditions

Void.

8.9 Warning Message Transmission Procedures

8.9.1 Write-Replace Warning

8911 General

The purpose of Write-Replace Warning procedure isto start or overwrite the broadcasting of warning messages. The
procedure uses non UE-associated signalling.

8.9.1.2 Successful Operation

NG-RAN node AMF

WRITE-REPLACE WARNING REQUEST

-
-

WRITE-REPLACE WARNING RESPONSE

Figure 8.9.1.2-1: Write-Replace Warning procedure: successful operation

The AMF initiates the procedure by sending a WRITE-REPLACE WARNING REQUEST message to the NG-RAN
node.

Upon receipt of the WRITE-REPLACE WARNING REQUEST message, the NG-RAN node shall prioritise its
resources to process the warning message.
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If, in acertain area, broadcast of a warning message is already ongoing and the NG-RAN node receives a WRITE-
REPLACE WARNING REQUEST message with Message |dentifier |E and/or Serial Number |1E which are different
from those in the warning message being broadcast, and if the Concurrent Warning Message Indicator |E is not present,
the NG-RAN node shall replace the warning message being broadcast with the newly received one for that area.

If the NG-RAN node receives aWRITE-REPLACE WARNING REQUEST message with a warning message
identified by the Message Identifier I1E and Serial Number |E and if there are no prior warning messages being
broadcast in any of the warning areas indicated in the Warning Area List |E, the NG-RAN node shall broadcast the
received warning message for those area(s).

If, in acertain area, broadcast of one or more warning messages are aready ongoing and the NG-RAN node receives a
WRITE-REPLACE WARNING REQUEST message with a Message |dentifier |E and/or Serial Number |E which are
different from those in any of the warning messages being broadcast, and if the Concurrent Warning Message | ndictor
IE is present, the NG-RAN node shall schedule the received warning message for broadcast, for that area.

If the Concurrent Warning Message Indicator |E is present and if avalue "0" isreceived in the Number of Broadcast
Reguested | E, the NG-RAN node shall broadcast the received warning message indefinitely until requested otherwise to
stop broadcasting, except if the Repetition Period IE is set to "0".

If, in acertain area, broadcast of one or more warning messages are aready ongoing and the NG-RAN node receives a
WRITE-REPLACE WARNING REQUEST message with Message Identifier |IE and Serial Number |E which
correspond to one of the warning messages already being broadcast in that area, the NG-RAN node shall not start a new
broadcast or replace an existing one but it shall still reply by sending a WRITE-REPLACE WARNING RESPONSE
message which includes the Broadcast Completed Area List |E set according to the ongoing broadcast.

If the Warning Area List IE is not included in the WRITE-REPLACE WARNING REQUEST message, the NG-RAN
node shall broadcast the indicated message in al of the cells within the NG-RAN node.

If the Warning Type |E isincluded in the WRITE-REPLACE WARNING REQUEST message, the NG-RAN node
shall broadcast the Primary Notification irrespective of the setting of the Repetition Period |E and the Number of
Broadcasts Reguested | E, and process the Primary Notification according to TS 36.331[21] and TS 38.331 [18].

If the Data Coding Scheme |E and the Warning Message Contents | E are both included in the WRITE-REPLACE
WARNING REQUEST message, the NG-RAN node shall schedule a broadcast of the warning message according to
the value of the Repetition Period |E and the Number of Broadcasts Requested | E and process the warning message
according to TS 36.331 [21] and TS 38.331 [18].

If the Warning Area Coordinates |E isincluded in the WRITE-REPLACE WARNING REQUEST message, the NG-
RAN node shall include this information together with the warning message being broadcast according to TS 36.331
[21] and TS 38.331 [18].

The NG-RAN node acknowledges the WRITE-REPLACE WARNING REQUEST message by sending aWRITE-
REPLACE WARNING RESPONSE message to the AMF.

If the Broadcast Completed Area List IE is not included in the WRITE-REPLACE WARNING RESPONSE message,
the AMF shall consider that the broadcast is unsuccessful in all the cells within the NG-RAN node.

8.9.1.3 Unsuccessful Operation
Not applicable.
8.9.1.4 Abnormal Conditions

If the Concurrent Warning Message Indicator |E isnot present and if avalue "0" is received in the Number of
Broadcast Reguested | E, the NG-RAN node shall not broadcast the received secondary notification.

If the Concurrent Warning Message Indicator IE isincluded and if avalue"0" isreceived in the Repetition Period I E,
the NG-RAN node shall not broadcast the received warning message except if the Number of Broadcast Requested IE is
setto"1".

If the Concurrent Warning Message Indicator IE is not included and if avalue "0" isreceived in the Repetition Period
IE, the NG-RAN node shall not broadcast the received secondary notification except if the Number of Broadcast
Requested IE issetto"1".
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8.9.2 PWS Cancel

89.2.1 General

The purpose of the PWS Cancel procedure isto cancel an aready ongoing broadcast of a warning message. The
procedure uses non UE-associated signalling.

8.9.2.2 Successful Operation

NG-RAN node AMF

PWS CANCEL REQUEST

A

PWS CANCEL RESPONSE

Figure 8.9.2.2-1: PWS Cancel procedure: successful operation

The AMF initiates the procedure by sending a PWS CANCEL REQUEST message to the NG-RAN node.

If the NG-RAN node receives a PWS CANCEL REQUEST message and broadcast of the warning message identified
by the Message Identifier and Serial Number |1E is ongoing in an areaindicated within the Warning Area List |E, the
NG-RAN node shall stop broadcasting the warning message within that area and discard the warning message for that
area.

If the Warning Area List IE is not included in the PWS CANCEL REQUEST message, the NG-RAN node shall stop
broadcasting and discard the warning message identified by the Message Identifier |E and the Serial Number I1E in all of
the cellsin the NG-RAN node.

The NG-RAN node shall acknowledge the PWS CANCEL REQUEST message by sending the PWS CANCEL
RESPONSE message, with the Message Identifier |1E and the Serial Number 1E copied from the PWS CANCEL
REQUEST message and shall, if there is an area to report where an ongoing broadcast was stopped successfully,
include the Broadcast Cancelled Area List |E.

If an areaincluded in the Warning Area List |IE in the PWS CANCEL REQUEST message does not appear in the
Broadcast Cancelled Area List IE, the AMF shall consider that the NG-RAN node had no ongoing broadcast to stop for
the same Message | dentifier and Serial Number in that area.

If the Broadcast Cancelled Area List |E isnot included in the PWS CANCEL RESPONSE message, the AMF shall
consider that the NG-RAN node had no ongoing broadcast to stop for the same Message I dentifier and Serial Number.

If the Cancel-All Warning Messages Indicator |E is present in the PWS CANCEL REQUEST message, then the NG-
RAN node shall stop broadcasting and discard all warning messages for the area as indicated in the Warning Area List
IE or in al the cells of the NG-RAN node if the Warning Area List |E is not included. The NG-RAN node shall
acknowledge the PWS CANCEL REQUEST message by sending the PWS CANCEL RESPONSE message, with the
Message Identifier |E and the Serial Number |E copied from the PWS CANCEL REQUEST message and shall, if there
isareato report where an ongoing broadcast was stopped successfully, include the Broadcast Cancelled Area List |E
with the Number of Broadcasts | E set to O.

8.9.2.3 Unsuccessful Operation
Not applicable.

8.9.2.4 Abnormal Conditions
Void.
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8.9.3 PWS Restart Indication

8.93.1 General

The purpose of the PWS Restart Indication procedure is to inform the AMF that PWS information for some or all cells
of the NG-RAN node may be rel oaded from the CBC if needed. The procedure uses non UE-associated signalling.

8.9.3.2 Successful Operation

NG-RAN node AMF

PWS RESTART INDICATION

Figure 8.9.3.2-1: PWS restart indication

The NG-RAN node initiates the procedure by sending a PWS RESTART INDICATION message to the AMF. On
receipt of a PWS RESTART INDICATION message, the AMF shall act asdefined in TS 23.007 [20].

If the Emergency Area D isavailable, the NG-RAN node shall aso includeit in the Emergency Area ID List for
Restart |E.

8.9.3.3 Abnormal Conditions
Void.

894 PWS Failure Indication

8941 General

The purpose of the PWS Failure Indication procedure is to inform the AMF that ongoing PWS operation for one or
more cells of the NG-RAN node has failed. The procedure uses non UE-associated signalling.

8.9.4.2 Successful Operation

NG-RAN node AMF

PWS FAILURE INDICATION

Figure 8.9.4.2-1: PWS failure indication

The NG-RAN node initiates the procedure by sending a PWS FAILURE INDICATION message to the AMF. On
receipt of a PWS FAILURE INDICATION message, the AMF shall act as defined in TS 23.041 [22].
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8.9.4.3 Abnormal Conditions
Void.

8.10 NRPPa Transport Procedures

8.10.1 General

The purpose of the NRPPa Transport procedure is to carry NRPPa signalling (defined in TS 38.455 [19]) between the
NG-RAN node and the LMF over the NG interface as defined in TS 38.455 [19]. The procedure may use UE-associated
signalling or non-UE associated signalling. The UE-associated signalling is used to support E-CID positioning of a
specific UE. The non-UE associated signalling is used to obtain assistance data from an NG-RAN node to support
OTDOA positioning for any UE.

8.10.2 Successful Operations

8.10.2.1 DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

NG-RAN node AMF

__ DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

Figure 8.10.2.1-1: Downlink UE-associated NRPPa transport

The AMF initiates the procedure by sending the DOWNLINK UE ASSOCIATED NRPPA TRANSPORT message to
the NG-RAN node.

8.10.2.2 UPLINK UE ASSOCIATED NRPPA TRANSPORT

NG-RAN node AMF

UPLINK UE ASSOCIATED NRPPA TRANSPORT

Lt

Figure 8.10.2.2-1: Uplink UE-associated NRPPa transport

The NG-RAN node initiates the procedure by sending the UPLINK UE ASSOCIATED NRPPA TRANSPORT
message to the AMF.
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8.10.2.3 DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT

NG-RAN node AMF

DOWNLINK NON UE ASSOCIATED NRPPA
TRANSPORT

A

Figure 8.10.2.3-1: Downlink non UE-associated NRPPa transport

The AMF initiates the procedure by sending the DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT
message to the NG-RAN node.

8.10.2.4 UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

NG-RAN node AMF

UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

Figure 8.10.2.4-1: Uplink non UE-associated NRPPa transport

The NG-RAN node initiates the procedure by sending the UPLINK NON UE ASSOCIATED NRPPA TRANSPORT
message to the AMF.

8.10.3 Unsuccessful Operations
Not applicable.

8.10.4 Abnormal Conditions

If an AMF receives an UPLINK UE ASSOCIATED NRPPA TRANSPORT message with an unknown Routing ID for
the UE, the AMF shall ignore the message.

If an AMF receives an UPLINK NON UE ASSOCIATED NRPPA TRANSPORT message indicating an unknown or
unreachable Routing 1D, the AMF shall ignore the message.

8.11 Trace Procedures

8.11.1 Trace Start

8.11.1.1 General

The purpose of the Trace Start procedure isto allow the AMF to request the NG-RAN node to initiate a trace session
for a UE. The procedure uses UE-associated signalling. If no UE-associated logical NG-connection exists, the UE-
associated logical NG-connection shall be established as part of the procedure.
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8.11.1.2 Successful Operation

NG-RAN node AMF

TRACE START

A

Figure 8.11.1.2-1: Trace start

The AMF initiates the procedure by sending a TRACE START message. Upon reception of the TRACE START
message, the NG-RAN node shall initiate the requested trace session as described in TS 32.422 [11].

Interactionswith other procedures:

If the NG-RAN node is not able to initiate the trace session due to ongoing handover of the UE to another NG-RAN
node, the NG-RAN node shall initiate a Trace Failure Indication procedure with the appropriate cause value.

8.11.1.3 Abnormal Conditions
Void.

8.11.2 Trace Failure Indication

8.11.2.1 General

The purpose of the Trace Failure Indication procedure isto allow the NG-RAN node to inform the AMF that a Trace
Start procedure or a Deactivate Trace procedure has failed due to an interaction with a handover procedure. The
procedure uses UE-associated signalling.

8.11.2.2 Successful Operation

NG-RAN node AMF

TRACE FAILURE INDICATION

Figure 8.11.2.2-1: Trace failure indication
The NG-RAN node initiates the procedure by sending a TRACE FAILURE INDICATION message. Upon reception of

the TRACE FAILURE INDICATION message, the AMF shall take appropriate actions based on the failure reason
indicated by the Cause IE.

8.11.2.3 Abnormal Conditions
Void.
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8.11.3 Deactivate Trace

8.11.31 General

The purpose of the Deactivate Trace procedureisto allow the AMF to request the NG-RAN node to stop the trace
session for the indicated trace reference. The procedure uses UE-associated signalling.

8.11.3.2 Successful Operation

NG-RAN node AMF

DEACTIVATE TRACE

A

Figure 8.11.3.2-1: Deactivate trace
The AMF initiates the procedure by sending a DEACTIVATE TRACE message to the NG-RAN node as described in
TS 32.422 [11]. Upon reception of the DEACTIVATE TRACE message, the NG-RAN node shall stop the trace session
for the indicated trace reference in the NG-RAN Trace ID |E.
Interactionswith other procedures:

If the NG-RAN node is not able to stop the trace session due to ongoing handover of the UE to another NG-RAN node,
the NG-RAN node shall initiate a Trace Failure Indication procedure with the appropriate cause value.

8.11.3.3 Abnormal Conditions

Void.
8.11.4 Cell Traffic Trace

8.11.41 General

The purpose of the Cell Traffic Trace procedure isto send the allocated Trace Recording Session Reference and the
Trace Reference to the AMF. The procedure uses UE-associated signalling.

8.11.4.2 Successful Operation

NG-RAN node AMF

CELL TRAFFIC TRACE

Figure 8.11.4.2-1: Cell traffic trace

The NG-RAN node initiates the procedure by sending a CELL TRAFFIC TRACE message.
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8.11.4.3 Abnormal Conditions
Void.

8.12  Location Reporting Procedures

8.12.1 Location Reporting Control

8.12.1.1 General

The purpose of the Location Reporting Control procedure isto allow the AMF to request the NG-RAN node to report
the UE's current location, or the UE's last known location with time stamp, or the UE's presence in the area of interest
whilein CM-CONNECTED state as specified in TS 23.501 [9] and TS 23.502 [10]. The procedure uses UE-associated
signalling.

8.12.1.2 Successful Operation

NG-RAN node AMF

LOCATION REPORTING CONTROL

A

Figure 8.12.1.2-1: Location reporting control

The AMF initiates the procedure by sending a LOCATION REPORTING CONTROL message to the NG-RAN node.
On receipt of the LOCATION REPORTING CONTROL message the NG-RAN node shall perform the requested
location reporting control action for the UE.

The Location Reporting Request Type |E indicates to the NG-RAN node whether:
- toreport directly;
- to report upon change of serving cell;
- toreport UE presence in the area of interest;
- to stop reporting at change of serving cell;
- to stop reporting UE presence in the area of interest;
- to cancel location reporting for the UE.

If the Area Of Interest List IE isincluded in the Location Reporting Request Type IE in the LOCATION REPORTING
CONTROL message, the NG-RAN node shall store thisinformation and use it to track the UE's presence in the area of
interest as defined in TS 23.502 [10].

If the Additional Location Information |E isincluded in the LOCATION REPORTING CONTROL message and set to
"Include PSCell” then, if Dual Connectivity is activated, the NG-RAN node shall include the current PSCell in the
report. If areport upon change of serving cell is requested, the NG-RAN node shall provide the report also whenever
the UE changes the PSCell, and when Dual Connectivity is activated.

If reporting upon change of serving cell is requested, the NG-RAN node shall send areport immediately and shall send
areport whenever the UE’ s location changes.
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8.12.1.3 Abnormal Conditions

If the NG-RAN node receives aLOCATION REPORTING CONTROL message containing several Location Reporting
Reference ID | E set to the same value, the NG-RAN node shall send the LOCATION REPORTING FAILURE
INDICATION message with an appropriate cause value.

8.12.2 Location Reporting Failure Indication

8.12.2.1 General

The purpose of the Location Reporting Failure Indication procedureisto allow the NG-RAN node to inform the AMF
that the Location Reporting Control procedure has failed. The procedure uses UE-associated signalling.

8.12.2.2 Successful Operation

NG-RAN node AMF

LOCATION REPORTING FAILURE INDICATION

Figure 8.12.2.2-1: Location reporting failure indication
The NG-RAN node initiates the procedure by sending a LOCATION REPORTING FAILURE INDICATION message

to the AMF. Upon reception of the LOCATION REPORTING FAILURE INDICATION message the AMF shall, based
on the failure reason indicated by the Cause | E, take appropriate action.

8.12.2.3 Abnormal Conditions
Void.

8.12.3 Location Report

8.12.3.1 General

The purpose of the Location Report procedure isto provide the UE's current location, the UE's last known location with
time stamp, or the UE's presence in the area of interest to the AMF. The procedure uses UE-associated signalling.

8.12.3.2 Successful Operation

NG-RAN node AMF

LOCATION REPORT

Figure 8.12.3.2-1: Location report
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The NG-RAN node initiates the procedure by sending a LOCATION REPORT message to the AMF. The LOCATION
REPORT message may be used as a response to the LOCATION REPORTING CONTROL message.

8.12.3.3 Abnormal Conditions

Void.

8.13 UE TNLA Binding Procedures

8.13.1 UE TNLA Binding Release

8.13.1.1 General
The purpose of the UE TNLA Binding Release procedure is to request the NG-RAN node to release the NGAP UE

TNLA binding, while requesting the NG-RAN node to maintain NG-U (user plane connectivity) and UE context
information as specified in TS 23.502 [10]. The procedure uses UE-associated signalling.

8.13.1.2 Successful Operation

NG-RAN node AMF

UE TNLA BINDING RELEASE REQUEST

Figure 8.13.1.2-1: UE TNLA binding release request

At reception of the UE TNLA BINDING RELEASE REQUEST message, the NG-RAN node shall release the UE
TNLA binding for the UE indicated in the UE TNLA BINDING RELEASE REQUEST message. The NG-RAN node
shall keep the NG-U (user plane connectivity) and UE context information for the UE.

Interactionswith other procedures:

If the UE TNLA BINDING RELEASE REQUEST message is received, any other ongoing procedure (except for the
NG Reset procedure or another UE TNLA Binding Release procedure) on the same NG interface related to the UE
indicated in the UE TNLA BINDING RELEASE REQUEST message shall be aborted.

8.13.1.3 Abnormal Conditions
Void.

8.14  UE Radio Capability Management Procedures

8.14.1 UE Radio Capability Info Indication

8.14.1.1 General

The purpose of the UE Radio Capability Info Indication procedure is to enable the NG-RAN node to provide to the
AMF UE radio capability-related information. The procedure uses UE-associated signalling.
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8.14.1.2 Successful Operation

NG-RAN node AMF

UE RADIO CAPABILITY INFO INDICATION

Figure 8.14.1.2-1: UE radio capability info indication

The NG-RAN node controlling a UE-associated logical NG connection initiates the procedure by sending a UE RADIO
CAPABILITY INFO INDICATION message to the AMF including the UE radio capability information.

The UE RADIO CAPABILITY INFO INDICATION message may also include paging specific UE radio capability
information within the UE Radio Capability for Paging |E.

The UE radio capability information received by the AMF shall replace previously stored corresponding UE radio
capability information in the AMF for the UE, as described in TS 23.501 [9].

8.14.1.3 Abnormal Conditions
Void.

8.14.2 UE Radio Capability Check

8.14.2.1 General
The purpose of the UE Radio Capability Check procedure is for the AMF to request the NG-RAN node to derive and

provide an indication to the AMF on whether the UE radio capabilities are compatible with the network configuration
for IMS voice. The procedure uses UE-associated signalling.

8.14.2.2 Successful Operation

NG-RAN node AMF

UE RADIO CAPABILITY CHECK REQUEST

A

UE RADIO CAPABILITY CHECK RESPONSE

Figure 8.14.2.2-1: UE radio capability check procedure: successful operation

The AMF initiates the procedure by sending aUE RADIO CAPABILITY CHECK REQUEST message. If the UE-
associated logical NG-connection is not established, the AMF shall allocate a unique AMF UE NGAP ID to be used for
the UE and include the AMF UE NGAP ID IE in the UE RADIO CAPABILITY CHECK REQUEST message; by
receiving the AMF UE NGAP ID IE in the UE RADIO CAPABILITY CHECK REQUEST message, the NG-RAN
node establishes the UE-associated logical NG-connection.

Upon receipt of the UE RADIO CAPABILITY CHECK REQUEST message, the NG-RAN node checks whether the
UE radio capabilities are compatible with the network configuration for IMS voice, and responds with a UE RADIO
CAPABILITY CHECK RESPONSE message, as defined in TS 23.502 [10].
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If the UE Radio Capability IE is contained in the UE RADIO CAPABILITY CHECK REQUEST message, the NG-
RAN node shall use it to determine the value of the IMS Voice Support Indicator |E to be included in the UE RADIO
CAPABILITY CHECK RESPONSE message.

8.14.2.3 Unsuccessful Operation

Not applicable.
8.14.2.4 Abnormal Conditions

Void.

8.15 Data Usage Reporting Procedures

8.15.1 Secondary RAT Data Usage Report

8.15.1.1 General

The purpose of the Secondary RAT Data Usage Report procedure is to provide information on the used resources of the
secondary RAT (e.g. NR resources during MR-DC operation) as specified in TS 23.501 [9].

8.15.1.2 Successful Operation

NG-RAN node AMF

SECONDARY RAT DATA USAGE REPORT

Figure 8.15.1.2-1: Secondary RAT data usage report

The NG-RAN node initiates the procedure by sending the SECONDARY RAT DATA USAGE REPORT message to
the AMF.

If the Handover Flag IE isincluded in the SECONDARY RAT DATA USAGE REPORT message, it indicates that for
each PDU session the AMF should buffer the Secondary RAT Data Usage Report Transfer |E since the secondary RAT
data usage report is sent due to handover as defined in TS 23.502 [10].

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

The NG-RAN node shall, if supported, report in the SECONDARY RAT DATA USAGE REPORT message location
information of the UE in the User Location Information IE.

8.15.1.3 Abnormal Conditions

Void.
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9 Elements for NGAP Communication

9.0 General

Subclauses 9.2 and 9.3 present the NGAP message and | E definitionsin tabular format. The corresponding ASN.1
definition is presented in subclause 9.4. In case there is contradiction between the tabular format and the ASN.1
definition, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional |Es,
where the tabular format shall take precedence.

The messages have been defined in accordance to the guidelines specified in TR 25.921 [7].

When specifying |Es which are to be represented by bitstrings, if not otherwise specifically stated in the semantics
description of the concerned |E or el sewhere, the following principle applies with regards to the ordering of bits:

- Thefirst bit (Ieftmost bit) contains the most significant bit (MSB);
- Thelast hit (rightmost bit) contains the least significant bit (LSB);

- When importing bitstrings from other specifications, the first bit of the bitstring contains the first bit of the
concerned information;

9.1 Tabular Format Contents

9.1.1 Presence

All 1Es are marked mandatory, optional or conditional according to table 9.1.1-1.

Table 9.1.1-1: Meaning of content within "Presence" column

Abbreviation Meaning
M IEs marked as Mandatory (M) shall always be included in the
message.
@) IEs marked as Optional (O) may or may not be included in the
message.
C IEs marked as Conditional (C) shall be included in a message only if
the condition is satisfied. Otherwise the IE shall not be included.

9.1.2 Criticality

Each |E or group of IEs may have criticality information applied to it according to table 9.1.2-1.

Table 9.1.2-1: Meaning of content within "Criticality” column

Abbreviation Meaning

- No criticality information is applied explicitly.

YES Criticality information is applied. This is usable only for non-
repeatable IEs
GLOBAL The IE and all its repetitions together have one common criticality
information. This is usable only for repeatable IEs.
EACH Each repetition of the IE has its own criticality information. It is not

allowed to assign different criticality values to the repetitions. This is
usable only for repeatable IEs.

9.1.3 Range

The Range column indicates the allowed number of copies of repetitive IES/IE groups.
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9.1.4  Assigned Criticality

The Assigned Criticality column provides the actual criticality information as defined in subclause 10.3.2, if applicable.

9.2 Message Functional Definition and Content

9.2.1 PDU Session Management Messages

9.211 PDU SESSION RESOURCE SETUP REQUEST

This message is sent by the AMF and is used to request the NG-RAN node to assign resources on Uu and NG-U for one
or several PDU session resources.

Direction: AMF — NG-RAN node

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
RAN Paging Priority (@) 9.3.3.15 YES ignore
NAS-PDU (@) 9.3.34 YES reject
PDU Session 1 YES reject
Resource Setup
Request List
>PDU Session 1..<maxno -
Resource Setup ofPDUSes
Request ltem sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session NAS- | O NAS-PDU -
PDU 9.3.34
>>S-NSSAI M 9.3.1.24 -
>>PDU Session M OCTET Containing the -
Resource Setup STRING PDU Session
Request Transfer Resource Setup
Request Transfer
IE specified in
subclause 9.3.4.1.
UE Aggregate (0] 9.3.1.58 YES ignore
Maximum Bit Rate
Range bound Explanation
maxnoofPDUSessions Maximum no. of PDU sessions allowed towards one UE. Value is 256.
9.2.1.2 PDU SESSION RESOURCE SETUP RESPONSE

This message is sent by the NG-RAN node as a response to the request to assign resources on Uu and NG-U for one or
several PDU session resources.

Direction: NG-RAN node - AMF

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 79 ETSI TS 138 413 V15.8.0 (2020-07)
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session 0.1 YES ignore
Resource Setup
Response List
>PDU Session 1..<maxno -
Resource Setup ofPDUSes
Response Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Setup STRING PDU Session
Response Transfer Resource Setup
Response
Transfer IE
specified in
subclause 9.3.4.2.
PDU Session 0.1 YES ignore
Resource Failed to
Setup List
>PDU Session 1..<maxno -
Resource Failed to ofPDUSes
Setup Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Setup STRING PDU Session
Unsuccessful Resource Setup
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.16.
Criticality Diagnostics (0] 9.3.1.3 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.2.1.3

PDU SESSION RESOURCE RELEASE COMMAND

This message is sent by the AMF and is used to request the NG-RAN node to release already established PDU session

resources for a given UE.

Direction. AMF — NG-RAN node
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
RAN Paging Priority o 9.3.3.15 YES ignore
NAS-PDU (@) 9.3.34 YES ignore
PDU Session 1 YES reject
Resource to Release
List
>PDU Session 1..<maxno -
Resource to Release ofPDUSes
Iltem sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Release STRING PDU Session
Command Transfer Resource Release
Command
Transfer IE
specified in
subclause
9.3.4.12.
Range bound Explanation
maxnoofPDUSessions Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.214

PDU SESSION RESOURCE RELEASE RESPONSE

This message is sent by the NG-RAN node as a response to the request to rel ease aready established PDU session

resources for a given UE.

Direction: NG-RAN node —- AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session 1 YES ignore
Resource Released
List
>PDU Session 1..<maxno -
Resource Released ofPDUSes
Iltem sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Release STRING PDU Session
Response Transfer Resource Release
Response
Transfer IE
specified in
subclause
9.3.4.21.
User Location (0] 9.3.1.16 YES ignore
Information
Criticality Diagnostics (0] 9.3.1.3 YES ignore

9.2.15 PDU SESSION RESOURCE MODIFY REQUEST

This message is sent by the AMF and is used to request the NG-RAN node to enable modifications of already
established PDU session resources for a given UE.
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Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
RAN Paging Priority o 9.3.3.15 YES ignore
PDU Session 1 YES reject
Resource Modify
Request List
>PDU Session 1..<maxno -
Resource Modify ofPDUSes
Request ltem sions>
>>PDU Session ID M 9.3.1.50 -
>>NAS-PDU o] 9.3.34 -
>>PDU Session M OCTET Containing the -
Resource Modify STRING PDU Session
Request Transfer Resource Modify
Request Transfer
IE specified in
subclause 9.3.4.3.
>>S-NSSAl 0o 9.3.1.24 YES reject

Range bound

Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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9.2.1.6 PDU SESSION RESOURCE MODIFY RESPONSE

This message is sent by the NG-RAN node and is used to report the outcome of the request from the PDU SESSION
RESOURCE MODIFY REQUEST message.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session 0.1 YES ignore
Resource Modify
Response List
>PDU Session 1..<maxno -
Resource Modify ofPDUSes
Response Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Modify STRING PDU Session
Response Transfer Resource Modify
Response
Transfer IE
specified in
subclause 9.3.4.4.
PDU Session 0.1 YES ignore
Resource Failed to
Modify List
>PDU Session 1..<maxno -
Resource Failed to ofPDUSes
Modify Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Modify STRING PDU Session
Unsuccessful Resource Modify
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.17.
User Location (0] 9.3.1.16 YES ignore
Information
Criticality Diagnostics (0] 9.3.1.3 YES ignore
Range bound Explanation
maxnoofPDUSessions Maximum no. of PDU sessions allowed towards one UE. Value is 256.
9.2.1.7 PDU SESSION RESOURCE NOTIFY

This message is sent by the NG-RAN node to notify that the QoS requirements of already established GBR QoS flow(s)
for which notification control has been requested are either not fulfilled anymore or fulfilled again by the NG-RAN
node. This message can aso be sent by the NG-RAN node to notify that PDU session resource(s) for a given UE are
released.

Direction: NG-RAN node - AMF
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
PDU Session 0.1 YES reject
Resource Notify List
>PDU Session 1..<maxno -
Resource Notify Item ofPDUSes
sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Notify STRING PDU Session
Transfer Resource Notify
Transfer IE
specified in
subclause 9.3.4.5.
PDU Session 0.1 YES ignore
Resource Released
List
>PDU Session 1..<maxno -
Resource Released ofPDUSes
Iltem sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Notify STRING PDU Session
Released Transfer Resource Notify
Released Transfer
IE specified in
subclause
9.3.4.13.
User Location (0] 9.3.1.16 YES ignore
Information
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.2.1.8

established PDU session resources for a given UE.

Direction: NG-RAN node - AMF

PDU SESSION RESOURCE MODIFY INDICATION
This message is sent by the NG-RAN node and is used to request the AMF to enable modifications of already

Indication Transfer

Resource Modify
Indication Transfer
IE specified in
subclause 9.3.4.6.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
PDU Session 1 YES reject
Resource Modify
Indication List
>PDU Session 1..<maxno -
Resource Modify ofPDUSes
Indication ltem sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Modify STRING PDU Session
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Range bound

Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.2.1.9 PDU SESSION RESOURCE MODIFY CONFIRM

This message is sent by the AMF and is used to confirm the outcome of the request from the PDU SESSION
RESOURCE MODIFY INDICATION message.

Direction: AMF — NG-RAN node

Confirm Transfer

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session 0.1 YES ignore
Resource Modify
Confirm List
>PDU Session 1..<maxno -
Resource Modify ofPDUSes
Confirm ltem sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Modify STRING PDU Session

Resource Modify
Confirm Transfer

IE specified in
subclause 9.3.4.7.
PDU Session 0.1 YES ignore
Resource Failed to
Modify List
>PDU Session 1..<maxno -
Resource Failed to ofPDUSes
Modify Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Modify STRING PDU Session
Indication Resource Modify
Unsuccessful Indication
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.22.
Criticality Diagnostics o 9.3.1.3 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.2.2 UE Context Management Messages

9.221 INITIAL CONTEXT SETUP REQUEST

This message is sent by the AMF to request the setup of a UE context.

Direction. AMF — NG-RAN node
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Old AMF (0] AMF Name YES reject
9.3.3.21
UE Aggregate C- 9.3.1.58 YES reject
Maximum Bit Rate ifPDUsess
ionResour
ceSetup
Core Network (0] 9.3.1.15 YES ignore
Assistance Information
for RRC INACTIVE
GUAMI M 9.3.3.3 YES reject
PDU Session 0.1 YES reject
Resource Setup
Request List
>PDU Session 1..<maxno -
Resource Setup ofPDUSes
Request ltem sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session NAS- | O NAS-PDU -
PDU 9.3.34
>>S-NSSAl M 9.3.1.24 -
>>PDU Session M OCTET Containing the -
Resource Setup STRING PDU Session
Request Transfer Resource Setup
Request Transfer
IE specified in
subclause 9.3.4.1.
Allowed NSSAI M 9.3.1.31 Indicates the S- YES reject
NSSAIs permitted
by the network
UE Security Capabilities | M 9.3.1.86 YES reject
Security Key M 9.3.1.87 YES reject
Trace Activation 0] 9.3.1.14 YES ignore
Mobility Restriction List | O 9.3.1.85 YES ignore
UE Radio Capability 0] 9.3.1.74 YES ignore
Index to (0] 9.3.1.61 YES ignore
RAT/Frequency
Selection Priority
Masked IMEISV O 9.3.1.54 YES ignore
NAS-PDU 0] 9.3.34 YES ignore
Emergency Fallback (0] 9.3.1.26 YES reject
Indicator
RRC Inactive Transition | O 9.3.1.91 YES ignore
Report Request
UE Radio Capability for | O 9.3.1.68 YES ignore
Paging
Redirection for Voice (0] 9.3.1.116 YES ignore
EPS Fallback
Location Reporting (0] 9.3.1.65 YES ignore
Request Type
CN Assisted RAN (0] 9.3.1.119 YES ignore
Parameters Tuning

Range bound

Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

Condition

Explanation

ifPDUsessionResourceSetup

This IE shall be present if the PDU Session Resource Setup List IE is
present.
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This message is sent by the NG-RAN node to confirm the setup of a UE context.

Direction: NG-RAN node —- AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session 0.1 YES ignore
Resource Setup
Response List
>PDU Session 1..<maxno -
Resource Setup ofPDUSes
Response Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Setup STRING PDU Session
Response Transfer Resource Setup
Response
Transfer IE
specified in
subclause 9.3.4.2.
PDU Session 0.1 YES ignore
Resource Failed to
Setup List
>PDU Session 1..<maxno -
Resource Failed to ofPDUSes
Setup Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Setup STRING PDU Session
Unsuccessful Resource Setup
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.16.
Criticality Diagnostics 0] 9.3.1.3 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.2.2.3

INITIAL CONTEXT SETUP FAILURE

This message is sent by the NG-RAN node to indicate that the setup of the UE context was unsuccessful.

Direction: NG-RAN node — AMF
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMFE UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session 0.1 YES ignore
Resource Failed to
Setup List
>PDU Session 1..<maxno -
Resource Failed to ofPDUSes
Setup Item sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session M OCTET Containing the -
Resource Setup STRING PDU Session
Unsuccessful Resource Setup
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.16.
Cause M 9.3.1.2 YES ignore
Criticality Diagnostics 0] 9.3.1.3 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.224

UE CONTEXT RELEASE REQUEST

This message is sent by the NG-RAN node to request the release of the UE-associated logical NG-connection over the

NG interface.

Direction: NG-RAN node —- AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
PDU Session 0.1 YES reject
Resource List
>PDU Session 1..<maxno -
Resource Item ofPDUSes
sions>
>>PDU Session ID M 9.3.1.50 -
Cause M 9.3.1.2 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.2.2.5

UE CONTEXT RELEASE COMMAND

This message is sent by the AMF to request the release of the UE-associated logical NG-connection over the NG

interface.

Direction: AMF — NG-RAN node
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
CHOICE UE NGAP IDs | M YES reject
>UE NGAP ID pair
>>AMF UE NGAP ID M 9.3.3.1 -
>>RAN UE NGAP ID M 9.3.3.2 -
>AMF UE NGAP ID
>>AMF UE NGAP ID M 9.3.3.1 -
Cause M 9.3.1.2 YES ignore
9.2.2.6 UE CONTEXT RELEASE COMPLETE

This message is sent by the NG-RAN node to confirm the release of the UE-associated logical NG-connection over the

NG interface.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
User Location (0] 9.3.1.16 YES ignore
Information
Information on (0] 9.3.1.100 YES ignore
Recommended Cells
and RAN Nodes for
Paging
PDU Session 0.1 YES reject
Resource List
>PDU Session 1..<maxno -
Resource Item ofPDUSes
sions>
>>PDU Session ID M 9.3.1.50 -
>>PDU Session (0] OCTET Containing the YES ignore
Resource Release STRING PDU Session
Response Transfer Resource Release
Response
Transfer IE
specified in
subclause
9.3.4.21.
Criticality Diagnostics 0] 9.3.1.3 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.2.2.7

UE CONTEXT MODIFICATION REQUEST

This message is sent by the AMF to provide UE Context information changes to the NG-RAN node.

Direction. AMF — NG-RAN node
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
RAN Paging Priority o 9.3.3.15 YES ignore
Security Key (@) 9.3.1.87 YES reject
Index to (0] 9.3.1.61 YES ignore
RAT/Frequency
Selection Priority
UE Aggregate (0] 9.3.1.58 YES ignore
Maximum Bit Rate
UE Security Capabilities | O 9.3.1.86 YES reject
Core Network (0] 9.3.1.15 YES ignore
Assistance Information
for RRC INACTIVE
Emergency Fallback (0] 9.3.1.26 YES reject
Indicator
New AMF UE NGAPID | O AMF UE NGAP YES reject
ID
9.3.3.1
RRC Inactive Transition | O 9.3.1.91 YES ignore
Report Request
New GUAMI (0] GUAMI YES reject
9.3.3.3
CN Assisted RAN (0] 9.3.1.119 YES ignore
Parameters Tuning
9.2.2.8 UE CONTEXT MODIFICATION RESPONSE
This message is sent by the NG-RAN node to confirm the performed UE context updates.
Direction: NG-RAN node - AMF
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
RRC State ®) 9.3.1.92 YES ignore
User Location (0] 9.3.1.16 YES ignore
Information
Criticality Diagnostics 0] 9.3.1.3 YES ignore
9.2.2.9 UE CONTEXT MODIFICATION FAILURE
This message is sent by the NG-RAN node in case the performed UE context update is not successful.
Direction: NG-RAN node — AMF
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
Cause M 9.3.1.2 YES ignore
Criticality Diagnostics 0] 9.3.1.3 YES ignore

9.2.2.10 RRC INACTIVE TRANSITION REPORT

This message is sent by the NG-RAN node to notify the 5GC the UE enters or leaves RRC_INACTIVE dtate.
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Direction: NG-RAN node - AMF
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.33.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
RRC State M 9.3.1.92 YES ignore
User Location M 9.3.1.16 YES ignore
Information
9.2.3 UE Mobility Management Messages

9.23.1

HANDOVER REQUIRED

This message is sent by the source NG-RAN node to the AMF to request the preparation of resources at the target.

Direction: NG-RAN node - AMF.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Handover Type M 9.3.1.22 YES reject
Cause M 9.3.1.2 YES ignore
Target ID M 9.3.1.25 YES reject
Direct Forwarding Path | O 9.3.1.64 YES ignore
Availability
PDU Session 1 YES reject
Resource List
>PDU Session 1..<maxno -
Resource Item ofPDUSes
sions>
>>PDU Session ID M 9.3.1.50 -
>>Handover Required | M OCTET Containing the -
Transfer STRING Handover
Required Transfer
IE specified in
subclause
9.3.4.14.
Source to Target M 9.3.1.20 YES reject
Transparent Container
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.23.2

HANDOVER COMMAND

This message is sent by the AMF to inform the source NG-RAN node that resources for the handover have been

prepared at the target side.

Direction: AMF— NG-RAN node.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Handover Type M 9.3.1.22 YES reject
NAS Security C-iftoEPS 9.3.3.26 YES reject
Parameters from NG-
RAN
PDU Session 0.1 YES ignore
Resource Handover
List
>PDU Session 1..<maxno -
Resource Handover ofPDUSes
Item sions>
>>PDU Session ID M 9.3.1.50 -
>>Handover M OCTET Containing the -
Command Transfer STRING Handover
Command
Transfer IE
specified in
subclause
9.3.4.10.
PDU Session 0.1 YES ignore
Resource to Release
List
>PDU Session 1..<maxno -
Resource to Release ofPDUSes
Item sions>
>>PDU Session ID M 9.3.1.50 -
>>Handover M OCTET Containing the -
Preparation STRING Handover
Unsuccessful Preparation
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.18.
Target to Source M 9.3.1.21 YES reject
Transparent Container
Criticality Diagnostics (0] 9.3.1.3 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

Condition Explanation
iftoEPS This IE shall be present if the Handover Type IE is set to the value
“5GStoEPS”.
9.2.3.3 HANDOVER PREPARATION FAILURE

This message is sent by the AMF to inform the source NG-RAN node that the Handover Preparation has failed.

Direction: AMF — NG-RAN node.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
Cause M 9.3.1.2 YES ignore
Criticality Diagnostics 0] 9.3.1.3 YES ignore
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node to request the preparation of resources.

Parameters Tuning

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES reject
Handover Type M 9.3.1.22 YES reject
Cause M 9.3.1.2 YES ignore
UE Aggregate M 9.3.1.58 YES reject
Maximum Bit Rate
Core Network (0] 9.3.1.15 YES ignore
Assistance Information
for RRC INACTIVE
UE Security Capabilities | M 9.3.1.86 YES reject
Security Context M 9.3.1.88 YES reject
New Security Context (0] 9.3.1.55 YES reject
Indicator
NASC (0] NAS-PDU Refers to either YES reject
9.3.34 the “Intra N1 mode
NAS transparent
container” or the
“S1 mode to N1
mode NAS
transparent
container”, the
details of the IE
definition and the
encoding
arespecified in TS
24.501 [26].
PDU Session 1 YES reject
Resource Setup List
>PDU Session 1..<maxno -
Resource Setup Item ofPDUSes
sions>
>>PDU Session ID M 9.3.1.50 -
>>S-NSSAl M 9.3.1.24 -
>>Handover Request | M OCTET Containing the -
Transfer STRING PDU Session
Resource Setup
Request Transfer
IE specified in
subclause 9.3.4.1.
Allowed NSSAI M 9.3.1.31 Indicates the S- YES reject
NSSAIs permitted
by the network.
Trace Activation 0] 9.3.1.14 YES ignore
Masked IMEISV O 9.3.1.54 YES ignore
Source to Target M 9.3.1.20 YES reject
Transparent Container
Mobility Restriction List | O 9.3.1.85 YES ignore
Location Reporting (0] 9.3.1.65 YES ignore
Request Type
RRC Inactive Transition | O 9.3.1.91 YES ignore
Report Request
GUAMI M 9.3.3.3 YES reject
Redirection for Voice (0] 9.3.1.116 YES ignore
EPS Fallback
CN Assisted RAN (0] 9.3.1.119 YES ignore
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Range bound Explanation
maxnoofPDUSessions Maximum no. of PDU sessions allowed towards one UE. Value is 256.
9.2.35 HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target NG-RAN node to inform the AMF about the prepared resources at the target.

Direction: NG-RAN node - AMF.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 Allocated at the YES ignore
target NG-RAN
node.
PDU Session 1 YES ignore
Resource Admitted
List
>PDU Session 1..<maxno -
Resource Admitted ofPDUSes
Item sions>
>>PDU Session ID M 9.3.1.50 -
>>Handover Request | M OCTET Containing the -
Acknowledge STRING Handover Request
Transfer Acknowledge
Transfer IE
specified in
subclause
9.3.4.11.
PDU Session 0.1 YES ignore
Resource Failed to
Setup List
>PDU Session 1..<maxno -
Resource Failed to ofPDUSes
Setup Item sions>
>>PDU Session ID M 9.3.1.50 -
>>Handover M OCTET Containing the -
Resource Allocation STRING Handover
Unsuccessful Resource
Transfer Allocation
Unsuccessful
Transfer IE
specified in
subclause
9.3.4.19.
Target to Source M 9.3.1.21 YES reject
Transparent Container
Criticality Diagnostics o 9.3.1.3 YES ignore
Range bound Explanation
maxnoofPDUSessions Maximum no. of PDU sessions allowed towards one UE. Value is 256.
9.2.3.6 HANDOVER FAILURE

This message is sent by the target NG-RAN node to inform the AMF that the preparation of resources has failed.

Direction: NG-RAN node - AMF.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
Cause M 9.3.1.2 YES ignore
Criticality Diagnostics 0] 9.3.1.3 YES ignore
9.2.3.7 HANDOVER NOTIFY

This message is sent by the target NG-RAN node to inform the AMF that the UE has been identified in the target cell
and the handover has been completed.

Direction: NG-RAN node - AMF.

Information

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
User Location M 9.3.1.16 YES ignore
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This message is sent by the NG-RAN node to inform the AMF of the new serving NG-RAN node and to transfer some
NG-U DL tunnel termination point(s) to the SMF viathe AMF for one or multiple PDU session resources.

Direction: NG-RAN node - AMF.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Source AMF UE NGAP | M AMF UE NGAP YES reject
ID ID
9.3.3.1
User Location M 9.3.1.16 YES ignore
Information
UE Security Capabilities | M 9.3.1.86 YES ignore
PDU Session 1 YES reject
Resource to be
Switched in Downlink
List
>PDU Session 1..<maxno -
Resource to be ofPDUSes
Switched in Downlink sions>
Iltem
>>PDU Session ID M 9.3.1.50 -
>>Path Switch M OCTET Containing the -
Request Transfer STRING Path Switch
Request Transfer
IE specified in
subclause 9.3.4.8.
PDU Session 0.1 YES ignore
Resource Failed to
Setup List
>PDU Session 1..<maxno -
Resource Failed to ofPDUSes
Setup Item sions>
>>PDU Session ID M 9.3.1.50 -
>>Path Switch M OCTET Containing the -
Request Setup Failed STRING Path Switch
Transfer Request Setup
Failed Transfer IE
specified in
subclause
9.3.4.15.
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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PATH SWITCH REQUEST ACKNOWLEDGE

This message is sent by the AMF to inform the NG-RAN node that the path switch has been successfully completed in

the 5GC.

Direction: AMF — NG-RAN node.

Parameters Tuning

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
UE Security Capabilities | O 9.3.1.86 YES reject
Security Context M 9.3.1.88 YES reject
New Security Context (0] 9.3.1.55 YES reject
Indicator
PDU Session 1 YES ignore
Resource Switched
List
>PDU Session 1..<maxno -
Resource Switched ofPDUSes
Iltem sions>
>>PDU Session ID M 9.3.1.50 -
>>Path Switch M OCTET Containing the -
Request STRING Path Switch
Acknowledge Request
Transfer Acknowledge
Transfer IE
specified in
subclause 9.3.4.9.
PDU Session 0.1 YES ignore
Resource Released
List
>PDU Session 1..<maxno -
Resource Released ofPDUSes
Item sions>
>>PDU Session ID M 9.3.1.50 -
>>Path Switch M OCTET Containing the -
Request STRING Path Switch
Unsuccessful Request
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.20.
Allowed NSSAI M 9.3.1.31 Indicates the S- YES reject
NSSAIs permitted
by the network.
Core Network (0] 9.3.1.15 YES ignore
Assistance Information
for RRC INACTIVE
RRC Inactive Transition | O 9.3.1.91 YES ignore
Report Request
Criticality Diagnostics o 9.3.1.3 YES ignore
Redirection for Voice (0] 9.3.1.116 YES ignore
EPS Fallback
CN Assisted RAN (0] 9.3.1.119 YES ignore

Range bound

Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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This message is sent by the AMF to inform the NG-RAN node that a failure has occurred in the 5GC during the Path

Switch Request procedure.

Direction: AMF — NG-RAN node.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.33.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session 1 YES ignore
Resource Released
List
>PDU Session 1..<maxno -
Resource Released ofPDUSes
Iltem sions>
>>PDU Session ID M 9.3.1.50 -
>>Path Switch M OCTET Containing the -
Request STRING PDU session Path
Unsuccessful Switch Request
Transfer Unsuccessful
Transfer IE
specified in
subclause
9.3.4.20.
Criticality Diagnostics 0] 9.3.1.3 YES ignore
Range bound Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

9.23.11

HANDOVER CANCEL

This message is sent by the source NG-RAN node to the AMF to request the cancellation of an ongoing handover.

Direction: NG-RAN node - AMF.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
AMF UE NGAP ID M 9.33.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Cause M 9.3.1.2 YES ignore

9.2.3.12

HANDOVER CANCEL ACKNOWLEDGE

This message is sent by the AMF to the source NG-RAN node to confirm that the ongoing handover was cancelled.

Direction: AMF — NG-RAN node.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMFE UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
Criticality Diagnostics 0] 9.3.1.3 YES ignore
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This message is sent by the source NG-RAN node to transfer the uplink PDCP-SN and HFN receiver status and the
downlink PDCP SN and HFN transmitter status during intra 5GC NG-based handover.

Direction: NG-RAN node - AMF.

Transparent Container

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMF UE NGAP ID M 9.33.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
RAN Status Transfer M 9.3.1.108 YES reject

9.23.14

DOWNLINK RAN STATUS TRANSFER

This message is sent by the AMF to the target NG-RAN node to transfer the uplink PDCP-SN and HFN receiver status

and the downlink PDCP SN and HFN transmitter status during intra 5GC NG-based handover.

Direction: AMF — NG-RAN node

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
RAN Status Transfer M 9.3.1.108 YES reject
Transparent Container
9.2.4 Paging Messages
9.24.1 PAGING
This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF — gNB
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
UE Paging Identity M 9.3.3.18 YES ignore
Paging DRX O 9.3.1.90 YES ignore
TAI List for Paging 1 YES ignore
>TAl List for Paging 1..<maxno -
Iltem of TAlforPa
ging>
>>TAl M 9.3.3.11 -
Paging Priority o 9.3.1.78 YES ignore
UE Radio Capability for | O 9.3.1.68 YES ignore
Paging
Paging Origin 0] 9.3.3.22 YES ignore
Assistance Data for (0] 9.3.1.69 YES ignore
Paging
Range bound Explanation

maxnoofTAlforPaging

Maximum no. of TAls for paging. Value is 16.
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This message is sent by the NG-RAN node to transfer the initial layer 3 message to the AMF over the NG interface.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES reject
NAS-PDU M 9.3.34 YES reject
User Location M 9.3.1.16 YES reject
Information
RRC Establishment M 9.3.1.111 YES ignore
Cause
5G-S-TMSI (0] 9.3.3.20 YES reject
AMF Set ID (0] 9.3.3.12 YES ignore
UE Context Request o ENUMERATED YES ignore
(requested, ...)
Allowed NSSAI (@) 9.3.1.31 YES reject
Source to Target AMF (0] 9.3.3.27 YES ignore
Information Reroute
Selected PLMN Identity | O PLMN Identity Indicates the YES ignore
9.3.35 selected PLMN id
for the non-3GPP
access.
9.2.5.2 DOWNLINK NAS TRANSPORT
This message is sent by the AMF and is used for carrying NAS information over the NG interface.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Old AMF (0] AMF Name YES reject
9.3.3.21
RAN Paging Priority o 9.3.3.15 YES ignore
NAS-PDU M 9.3.34 YES reject
Mobility Restriction List | O 9.3.1.85 YES ignore
Index to (0] 9.3.1.61 YES ignore
RAT/Frequency
Selection Priority
UE Aggregate (0] 9.3.1.58 YES ignore
Maximum Bit Rate
Allowed NSSAI (0] 9.3.1.31 Indicates the S- YES reject
NSSAIs permitted
by the network.
9.2.5.3 UPLINK NAS TRANSPORT

This message is sent by the NG-RAN node and is used for carrying NAS information over the NG interface.

Direction: NG-RAN node — AMF
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
NAS-PDU M 9.3.34 YES reject
User Location M 9.3.1.16 YES ignore
Information
9.254 NAS NON DELIVERY INDICATION

This message is sent by the NG-RAN node and is used for reporting the non-delivery of aNAS PDU previously
received within a DOWNLINK NAS TRANSPORT message over the NG interface.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMF UE NGAP ID M 9.33.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
NAS-PDU M 9.3.34 YES ignore
Cause M 9.3.1.2 YES ignore
9.25.5 REROUTE NAS REQUEST

This message is sent by the AMF in order to request for arerouting of the INITIAL UE MESSAGE to another AMF.

Direction. AMF — NG-RAN node

Information Reroute

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
AMF UE NGAP ID o] 9.3.3.1 YES ignore
NGAP Message M OCTET Contains the YES reject
STRING INITIAL UE
MESSAGE
AMF Set ID M 9.3.3.12 YES reject
Allowed NSSAI (@) 9.3.1.31 YES reject
Source to Target AMF (0] 9.3.3.27 YES ignore

9.2.6

9.26.1

NG SETUP REQUEST

Interface Management Messages

This message is sent by the NG-RAN node to transfer application layer information for an NG-C interface instance.

Direction: NG-RAN node — AMF
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Global RAN Node ID M 9.3.15 YES reject
RAN Node Name 0] PrintableString YES ignore
(SIZE(1..150,
)
Supported TA List 1 Supported TAs in YES reject
the NG-RAN node.
>Supported TA Item 1..<maxno -
of TACs>
>>TAC M 9.3.3.10 Broadcast TAC -
>>Broadcast PLMN 1 -
List
>>>Broadcast 1..<maxno -
PLMN ltem ofBPLMNs
>
>>>>PLMN Identity | M 9.3.35 Broadcast PLMN -
>>>>TA|l Slice M Slice Support Supported S- -
Support List List NSSAIs per TA.
9.3.1.17
Default Paging DRX M Paging DRX YES ignore
9.3.1.90
UE Retention (0] 9.3.1.117 YES ignore
Information
Range bound Explanation
maxnoofTACs Maximum no. of TACs. Value is 256.
maxnoofBPLMNs Maximum no. of Broadcast PLMNs. Value is 12.
9.2.6.2 NG SETUP RESPONSE
This message is sent by the AMF to transfer application layer information for an NG-C interface instance.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF Name M 9.3.3.21 YES reject
Served GUAMI List 1 YES reject
>Served GUAMI Item 1..<maxno -
ofServedG
UAMIs>
>>GUAMI M 9.3.3.3 -
>>Backup AMF Name | O AMF Name -
9.3.3.21
Relative AMF Capacity M 9.3.1.32 YES ignore
PLMN Support List 1 YES reject
>PLMN Support Item 1..<maxno -
ofPLMNs>
>>PLMN Identity M 9.3.35 -
>>Slice Support List M 9.3.1.17 Supported S- -
NSSAIs per PLMN
Criticality Diagnostics o 9.3.1.3 YES ignore
UE Retention (0] 9.3.1.117 YES ignore

Information

Range bound

Explanation

maxnoofServedGUAMIs

Maximum no. of GUAMIs served by an AMF. Value is 256.

maxnoofPLMNs

Maximum no. of PLMNs per message. Value is 12.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Cause M 9.3.1.2 YES ignore
Time to Wait 0] 9.3.1.56 YES ignore
Criticality Diagnostics 0] 9.3.13 YES ignore
9.2.6.4 RAN CONFIGURATION UPDATE

This message is sent by the NG-RAN node to transfer updated application layer information for an NG-C interface

instance.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
RAN Node Name (0] PrintableString YES ignore
(SIZE(1..150,
)
Supported TA List 0.1 Supported TAs in YES reject
the NG-RAN node.
>Supported TA Item 1..<maxno -
of TACs>
>>TAC M 9.3.3.10 Broadcast TAC -
>>Broadcast PLMN 1 -
List
>>>Broadcast 1..<maxno -
PLMN ltem ofBPLMNs
>
>>>>PLMN Identity | M 9.3.35 Broadcast PLMN -
>>>>TA|l Slice M Slice Support Supported S- -
Support List List NSSAIs per TA.
9.3.1.17
Default Paging DRX (0] Paging DRX YES ignore
9.3.1.90
Global RAN Node ID 0] 9.3.15 YES ignore
NG-RAN TNL 0.1 YES reject
Association to
Remove List
>NG-RAN TNL 1..<maxno -
Association to of TNLAss
Remove Item ociations>
>>TNL Association M CP Transport Transport layer -
Transport Layer Layer address of the
Address Information NG-RAN node.
9.3.2.6
>>TNL Association (0] CP Transport Transport layer -
Transport Layer Layer address of the
Address at AMF Information AMF.
9.3.2.6
Range bound Explanation
maxnoofTACs Maximum no. of TACs. Value is 256.
maxnoofBPLMNs Maximum no. of Broadcast PLMNs. Value is 12.
maxnoofTNLAssociations Maximum no. of TNL Associations between the NG-RAN node and the
AMF. Value is 32.
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RAN CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by the AMF to acknowledge the NG-RAN node transfer of updated information for an NG-C

interface instance.

Direction: AMF — NG-RAN node

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Criticality Diagnostics (0] 9.3.1.3 YES ignore
9.2.6.6 RAN CONFIGURATION UPDATE FAILURE
This message is sent by the AMF to indicate RAN configuration update failure.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Cause M 9.3.1.2 YES ignore
Time to Wait 0] 9.3.1.56 YES ignore
Criticality Diagnostics 0] 9.3.1.3 YES ignore

9.2.6.7

Direction. AMF — NG-RAN node

AMF CONFIGURATION UPDATE

This message is sent by the AMF to transfer updated information for an NG-C interface instance.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF Name 0] 9.3.3.21 YES reject
Served GUAMI List 0.1 YES reject
>Served GUAMI Item 1..<maxno -
ofServedG
UAMIs>
>>GUAMI M 9.3.3.3 -
>>Backup AMF Name | O AMF Name -
9.3.3.21
Relative AMF Capacity | O 9.3.1.32 YES ignore
PLMN Support List 0.1 YES reject
>PLMN Support Item 1..<maxno -
ofPLMNs>
>>PLMN Identity M 9.3.35 -
>>Slice Support List M 9.3.1.17 Supported S- -
NSSAIs per PLMN
AMF TNL Association 0.1 YES ignore
to Add List
>AMF TNL 1..<maxno -
Association to Add of TNLAss
Iltem ociations>
>>AMF TNL M CP Transport AMF Transport -
Association Address Layer Layer information
Information used to set up the
9.3.2.6 new TNL
association.
>>TNL Association (0] 9.3.29 -
Usage
>>TNL Address M 9.3.2.10 -
Weight Factor
AMF TNL Association 0.1 YES ignore
to Remove List
>AMF TNL 1..<maxno -
Association to of TNLAss
Remove Item ociations>
>>AMF TNL M CP Transport Transport Layer -
Association Address Layer Address of the
Information AMF.
9.3.2.6
>>TNL Association (0] CP Transport Transport Layer YES reject
Transport Layer Layer Address Address of the
Address NG-RAN 9.3.2.6 NG-RAN node.
AMF TNL Association 0.1 YES ignore
to Update List
>AMF TNL 1..<maxno -
Association to of TNLAss
Update ltem ociations>
>>AMF TNL M CP Transport AMF Transport -
Association Address Layer Layer information
Information used to identify the
9.3.2.6 TNL association to
be updated.
>>TNL Association (0] 9.3.2.9 -
Usage
>>TNL Address (0] 9.3.2.10 -
Weight Factor
Range bound Explanation
maxnoofServedGUAMIs Maximum no. of GUAMIs served by an AMF. Value is 256.
maxnoofPLMNs Maximum no. of PLMNs per message. Value is 12.
maxnoofTNLAssociations Maximum no. of TNL Associations between the NG-RAN node and the
AMF. Value is 32.
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AMF CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by the NG-RAN node to acknowledge the AMF transfer of updated information for an NG-C

interface instance.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF TNL Association 0.1 YES ignore
Setup List
>AMF TNL 1..<maxno -
Association Setup of TNLAss
Iltem ociations>
>>AMF TNL M CP Transport Previously -
Association Address Layer received AMF
Information Transport Layer
9.3.2.6 information for the
TNL association.
AMF TNL Association (0] TNL YES ignore
Failed to Setup List Association List
9.3.2.7
Criticality Diagnostics 0 9.3.1.3 YES ignore

Range bound

Explanation

maxnoofTNLAssociations

Maximum no. of TNL Associations between the NG-RAN node and the
AMF. Value is 32.

9.2.6.9

AMF CONFIGURATION UPDATE FAILURE

This message is sent by the NG-RAN node to indicate AMF configuration update failure.

Direction: NG-RAN node — AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Cause M 9.3.1.2 YES ignore
Time to Wait 0] 9.3.1.56 YES ignore
Criticality Diagnostics 0] 9.3.1.3 YES ignore

9.2.6.10

This message is sent by the AMF to support AMF management functions.

Direction: AMF — NG-RAN node

AMF STATUS INDICATION
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
Unavailable GUAMI 1 Indicates the YES reject
List GUAMIs
configured to be
unavailable at the
AMF
>Unavailable GUAMI 1..<maxno -
Item ofServedG
UAMIs>
>>GUAMI M 9.3.3.3 -
>>Timer Approach for | O ENUMERATED -
GUAMI Removal (apply timer, ...)
>>Backup AMF Name | O AMF Name -
9.3.3.21

Range bound

Explanation

maxnoofServedGUAMIs

Maximum no. of GUAMIs served by an AMF. Value is 256.

9.2.6.11

NG RESET

This message is sent by both the NG-RAN node and the AMF to request that the NG interface, or parts of the NG

interface, be reset.

Direction: NG-RAN node - AMF and AMF — NG-RAN node

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Cause M 9.3.1.2 YES ignore
CHOICE Reset Type M YES reject
>NG interface
>>Reset All M ENUMERATED -
(Reset all, ...)
>Part of NG interface
>>UE-associated M 9.3.3.25 -
Logical NG-
connection List
9.2.6.12 NG RESET ACKNOWLEDGE
This message is sent by both the NG-RAN node and the AMF as aresponse to an NG RESET message.
Direction: NG-RAN node - AMF and AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
UE-associated Logical (0] 9.3.3.25 YES ignore
NG-connection List
Criticality Diagnostics 0] 9.3.1.3 YES ignore

9.2.6.13

ERROR INDICATION

This message is sent by both the NG-RAN node and the AMF to indicate that some error has been detected in the node.

Direction: NG-RAN node - AMF and AMF — NG-RAN node
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMFE UE NGAP ID (@) 9.3.3.1 YES ignore
RAN UE NGAP ID O 9.3.3.2 YES ignore
Cause o 9.3.1.2 YES ignore
Criticality Diagnostics (0] 9.3.1.3 YES ignore
9.2.6.14 OVERLOAD START
This message is sent by the AMF and is used to indicate to the NG-RAN node that the AMF is overloaded.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMF Overload (0] Overload YES reject
Response Response
9.3.1.104
AMF Traffic Load (0] Traffic Load YES ignore
Reduction Indication Reduction
Indication
9.3.1.106
Overload Start NSSAI 0.1 YES ignore
List
>Overload Start 1..<maxno -
NSSAI Item ofSlicelte
ms>
>>Slice Overload List | M 9.3.1.107 -
>>Slice Overload (0] Overload -
Response Response
9.3.1.104
>>Slice Traffic Load (0] Traffic Load -
Reduction Indication Reduction
Indication
9.3.1.106
Range bound Explanation
maxnoofSliceltems Maximum no. of signalled slice support items. Value is 1024.
9.2.6.15 OVERLOAD STOP
This message is sent by the AMF and is used to indicate that the AMF is no longer overloaded.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject

9.2.7

9.27.1

This message is sent by the NG-RAN node in order to transfer RAN configuration information.

Direction: NG-RAN node - AMF

Configuration Transfer Messages

ETSI
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
SON Configuration (0] 9.3.3.6 YES ignore
Transfer
EN-DC SON (0] OCTET Contains the EN- YES ignore
Configuration Transfer STRING DC SON
Configuration
Transfer IE as
defined in TS
36.413 [16].
9.2.7.2 DOWNLINK RAN CONFIGURATION TRANSFER
This message is sent by the AMF in order to transfer RAN configuration information.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
SON Configuration (0] 9.3.3.6 YES ignore
Transfer
EN-DC SON (0] OCTET Contains the EN- YES ignore
Configuration Transfer STRING DC SON
Configuration
Transfer IE as
defined in TS
36.413 [16].
9.2.8 Warning Message Transmission Messages
9.28.1 WRITE-REPLACE WARNING REQUEST
This message is sent by the AMF to request the start or overwrite of the broadcast of a warning message.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Message |dentifier M 9.3.1.35 YES reject
Serial Number M 9.3.1.36 YES reject
Warning Area List o 9.3.1.37 YES ignore
Repetition Period M 9.3.1.49 YES reject
Number of Broadcasts M 9.3.1.38 YES reject
Requested
Warning Type o 9.3.1.39 YES ignore
Warning Security (0] OCTET This IE is not used YES ignore
Information STRING in the
(SIZE(50)) specification. If
received, the IE is
ignored.
Data Coding Scheme 0 9.3.1.41 YES ignore
Warning Message (0] 9.3.1.42 YES ignore
Contents
Concurrent Warning (0] 9.3.1.46 YES reject
Message Indicator
Warning Area (0] 9.3.1.112 YES ignore

Coordinates
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This message is sent by the NG-RAN node to acknowledge the AMF on the start or overwrite request of a warning

message.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Message |dentifier M 9.3.1.35 YES reject
Serial Number M 9.3.1.36 YES reject
Broadcast Completed (0] 9.3.1.43 YES ignore
Area List
Criticality Diagnostics (0] 9.3.1.3 YES ignore

9.2.8.3

PWS CANCEL REQUEST

This message is forwarded by the AMF to the NG-RAN node to cancel an already ongoing broadcast of a warning

message.

Direction: AMF — NG-RAN node

Messages Indicator

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
Message Identifier M 9.3.1.35 YES reject
Serial Number M 9.3.1.36 YES reject
Warning Area List o 9.3.1.37 YES ignore
Cancel-All Warning (0] 9.3.1.47 YES reject

9.28.4

PWS CANCEL RESPONSE

This message is sent by the NG-RAN node to indicate the list of warning areas where cancellation of the broadcast of

the identified message was successful and unsuccessful.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES reject
Message Identifier M 9.3.1.35 YES reject
Serial Number M 9.3.1.36 YES reject
Broadcast Cancelled (0] 9.3.1.44 YES ignore
Area List
Criticality Diagnostics o 9.3.1.3 YES ignore

9.2.8.5

PWS RESTART INDICATION

This message is sent by the NG-RAN node to inform the AMF that PWS information for some or all cells of the NG-
RAN node are available for reloading from the CBC if needed.

Direction: NG-RAN node - AMF
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
CHOICE Cell List for M YES reject
Restart
>E-UTRA
>>E-UTRA Cell List 1..<maxno -
for Restart ofCellsinn
geNB>
>>>E-UTRA CGI M 9.3.1.9 -
>NR
>>NR Cell List for 1..<maxno -
Restart ofCellsing
NB>
>>>NR CGlI M 9.3.1.7 -
Global RAN Node ID M 9.3.15 YES reject
TAI List for Restart 1..<maxno YES reject
of TAlforR
estart>
>TAI M 9.3.3.11 -
Emergency Area ID 0..<maxno YES reject
List for Restart ofEAIforR
estart>
>Emergency Area ID M 9.3.1.48 -
Range bound Explanation
maxnoofCellsinngeNB Maximum no. of cells that can be served by an ng-eNB. Value is 256.
maxnoofCellsingNB Maximum no. of cells that can be served by a gNB. Value is 16384.
maxnoofTAlforRestart Maximum no. of TAls subject for reloading warning message broadcast.
Value is 2048.
maxnoofEAlforRestart Maximum no. of Emergency Area IDs subject for reloading warning
message broadcast. Value is 256.

9.2.8.6 PWS FAILURE INDICATION

This message is sent by the NG-RAN node to inform the AMF that ongoing PWS operation for one or more cells of the
NG-RAN node has failed.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
CHOICE PWS Failed M YES reject
Cell List
>E-UTRA
>>PWS Failed E- 1..<maxno -
UTRA Cell List ofCellsinn
geNB>
>>>E-UTRA CGI M 9.3.1.9 -
>NR
>>PWS Failed NR 1..<maxno -
Cell List ofCellsing
NB>
>>>NR CGI M 9.3.1.7 -
Global RAN Node ID M 9.3.15 YES reject
Range bound Explanation
maxnoofCellsinngeNB Maximum no. of cells that can be served by an ng-eNB. Value is 256.
maxnoofCellsingNB Maximum no. of cells that can be served by a gNB. Value is 16384.
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DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Routing ID M 9.3.3.13 YES reject
NRPPa-PDU M 9.3.3.14 YES reject
9.2.9.2 UPLINK UE ASSOCIATED NRPPA TRANSPORT
This message is sent by the NG-RAN node and is used for carrying NRPPa message over the NG interface.
Direction: NG-RAN node — AMF
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Routing ID M 9.3.3.13 YES reject
NRPPa-PDU M 9.3.3.14 YES reject
9.2.9.3 DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT
This message is sent by the AMF and is used for carrying NRPPa message over the NG interface.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
Routing ID M 9.3.3.13 YES reject
NRPPa-PDU M 9.3.3.14 YES reject
9.294 UPLINK NON UE ASSOCIATED NRPPA TRANSPORT
This message is sent by the NG-RAN node and is used for carrying NRPPa message over the NG interface.
Direction: NG-RAN node — AMF
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
Routing ID M 9.3.3.13 YES reject
NRPPa-PDU M 9.3.3.14 YES reject
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Trace Activation M 9.3.1.14 YES ignore

9.2.10.2

TRACE FAILURE INDICATION

This message is sent by the NG-RAN node to indicate that a Trace Start procedure or a Deactivate Trace procedure has

faled for aUE.

Direction: NG-RAN node —- AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
NG-RAN Trace ID M OCTET As per NG-RAN YES ignore
STRING Trace ID in Trace
(SIZE(8)) Activation IE
Cause M 9.3.1.2 YES ignore
9.2.10.3 DEACTIVATE TRACE
This message is sent by the AMF to deactivate a trace session.
Direction: AMF — NG-RAN node
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
NG-RAN Trace ID M OCTET As per NG-RAN YES ignore
STRING Trace ID in Trace
(SIZE(8)) Activation IE

9.2.10.4

CELL TRAFFIC TRACE

This message is sent by the NG-RAN node to transfer trace specific information.

Direction: NG-RAN node — AMF
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
NG-RAN Trace ID M OCTET This IE is YES ignore
STRING composed of the
(SIZE(8)) following: Trace

Reference defined
in TS 32.422 [11]
(leftmost 6 octets,
with PLMN
information
encoded as in
9.3.3.5), and
Trace Recording
Session
Reference defined
in TS 32.422 [11]
(last 2 octets).

NG-RAN CGI M 9.3.1.73 YES ignore
Trace Collection Entity M Transport Layer | Defined in TS YES ignore
IP Address Address 32.422 [11]

9.3.24

9.2.11 Location Reporting Messages

9.2.11.1 LOCATION REPORTING CONTROL
This message is used by the AMF to request the NG-RAN node to report the location of the UE.

Direction: AMF — NG-RAN node

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Location Reporting M 9.3.1.65 YES ignore

Request Type

9.2.11.2 LOCATION REPORTING FAILURE INDICATION
This message is sent by the NG-RAN node and is used to indicate the failure of location reporting.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
Cause M 9.3.1.2 YES ignore

9.2.11.3 LOCATION REPORT
This message is used to provide the UE's location.

Direction: NG-RAN node — AMF
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES ignore
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
User Location M 9.3.1.16 YES ignore
Information
UE Presence in Area of | O 9.3.1.67 YES ignore
Interest List
Location Reporting M 9.3.1.65 Contains the YES ignore

Request Type

Location Reporting
Request Type to
which the Location
Report refers.

9.2.12 UE TNLA Binding Messages

9.212.1

UE TNLA BINDING RELEASE REQUEST

This message is sent by the AMF to request the NG-RAN node to release the TNLA binding for the respective UE.

Direction: AMF — NG-RAN node

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
9.2.13 UE Radio Capability Management Messages
9.2.13.1 UE RADIO CAPABILITY INFO INDICATION
This message is sent by the NG-RAN node to provide UE radio capability related information to the AMF.
Direction: NG-RAN node - AMF
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.11 YES ignore
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
UE Radio Capability M 9.3.1.74 YES ignore
UE Radio Capability for | O 9.3.1.68 YES ignore

Paging

9.2.13.2

UE RADIO CAPABILITY CHECK REQUEST

This message is sent by the AMF to request the NG-RAN node to check the compatibility between the UE radio

capabilities and network configuration on IMS voice.

Direction: AMF — NG-RAN node

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMFE UE NGAP ID M 9.3.3.1 YES reject
RAN UE NGAP ID M 9.3.3.2 YES reject
UE Radio Capability 0] 9.3.1.74 YES ignore
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UE RADIO CAPABILITY CHECK RESPONSE

This message is sent by the NG-RAN node to report IM S voice compatibility between the UE radio capabilities and

network configuration.

Direction: NG-RAN node - AMF

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.3.1.1 YES reject
AMF UE NGAP ID M 9.33.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
IMS Voice Support M 9.3.1.89 YES reject
Indicator
Criticality Diagnostics (0] 9.3.1.3 YES ignore
9.2.14 Data Usage Reporting Messages
9.2.14.1 SECONDARY RAT DATA USAGE REPORT
This message is sent by the NG-RAN node to report Secondary RAT data usage.
Direction: NG-RAN — AMF
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.11 YES ignore
AMF UE NGAP ID M 9.3.3.1 YES ignore
RAN UE NGAP ID M 9.3.3.2 YES ignore
PDU Session Resource 1 YES ignore
Secondary RAT Usage
List
>PDU Session 1..<maxno -
Resource Secondary ofPDUSes
RAT Usage Item sions>
>>PDU Session ID M 9.3.1.50 -
>>Secondary RAT M OCTET Containing the -
Data Usage Report STRING Secondary RAT
Transfer Data Usage Report
Transfer |IE
specified in
subclause 9.3.4.23
Handover Flag (0] ENUMERAT YES ignore
ED
(handover_p
reparation,
)
User Location o 9.3.1.16 YES ignore
Information

Range bound

Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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9.3 Information Element Definitions

9.3.1 Radio Network Layer Related IEs

9.3.1.1 Message Type
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The Message Type |E uniquely identifies the message being sent. It is mandatory for all messages.

(Initiating Message,
Successful Outcome,
Unsuccessful Outcome,

)

IE/Group Name Presence Range IE type and reference Semantics description
Procedure Code M INTEGER (0..255)
Type of Message M CHOICE

9.3.1.2 Cause

The purpose of the Cause |E isto indicate the reason for a particular event for the NGAP protocol.
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TXnRELOCOverall expiry,
Successful handover,

Release due to NG-RAN generated
reason,

Release due to 5GC generated
reason,

Handover cancelled,

Partial handover,

Handover failure in target 5GC/NG-
RAN node or target system,
Handover target not allowed,
TNGRELOCoverall expiry,
TNGRELOCprep expiry,

Cell not available,

Unknown target ID,

No radio resources available in
target cell,

Unknown local UE NGAP ID,
Inconsistent remote UE NGAP ID,
Handover desirable for radio
reasons,

Time critical handover,
Resource optimisation handover,
Reduce load in serving cell,
User inactivity,

Radio connection with UE lost,
Radio resources not available,
Invalid QoS combination,

Failure in the radio interface
procedure,

Interaction with other procedure,
Unknown PDU Session ID,
Unknown QoS Flow ID,

Multiple PDU Session ID Instances,
Multiple QoS Flow ID Instances,
Encryption and/or integrity
protection algorithms not supported,
NG intra-system handover
triggered,

NG inter-system handover
triggered,

Xn handover triggered,

Not supported 5QI value,

UE context transfer,

IMS voice EPS fallback or RAT
fallback triggered,

UP integrity protection not possible,
UP confidentiality protection not
possible,

Slice(s) not supported,

UE in RRC_INACTIVE state not
reachable,

Redirection,

Resources not available for the
slice(s),

UE maximum integrity protected
data rate reason,

Release due to CN-detected
mobility,

..., N26 interface not available,
Release due to pre-emption,
Multiple Location Reporting
Reference ID Instances)

IE/Group Name Presence Range IE type and reference Semantics description
CHOICE Cause Group M
>Radio Network Layer
>>Radio Network Layer | M ENUMERATED
Cause (Unspecified,
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>Transport Layer

>>Transport Layer M ENUMERATED
Cause (Transport resource unavailable,
Unspecified,
)
>NAS
>>NAS Cause M ENUMERATED

(Normal release,
Authentication failure,

Deregister,
Unspecified,
...)
>Protocol
>>Protocol Cause M ENUMERATED

(Transfer syntax error,

Abstract syntax error (reject),
Abstract syntax error (ignore and
notify),

Message not compatible with
receiver state,

Semantic error,

Abstract syntax error (falsely
constructed message),
Unspecified,

...)
>Miscellaneous

>>Miscellaneous Cause | M ENUMERATED

(Control processing overload,

Not enough user plane processing
resources,

Hardware failure,

O&M intervention,

Unknown PLMN,

Unspecified,

)

The meaning of the different cause values is described in the following tables. In general, "not supported” cause values
indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related
capability is present, but insufficient resources were available to perform the requested action.
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Radio Network Layer cause

Meaning

Unspecified

Sent for radio network layer cause when none of the specified cause values
applies.

TXnRELOCOverall expiry

The timer guarding the handover that takes place over Xn has abnormally
expired.

Successful handover

Successful handover.

Release due to NG-RAN generated
reason

Release is initiated due to NG-RAN generated reason.

Release due to 5GC generated
reason

Release is initiated due to 5GC generated reason.

Handover cancelled

The reason for the action is cancellation of Handover.

Partial handover

Provides a reason for the handover cancellation. The HANDOVER COMMAND
message from AMF contained PDU Session Resource to Release List IE or QoS
flow to Release List and the source NG-RAN node estimated service continuity
for the UE would be better by not proceeding with handover towards this
particular target NG-RAN node.

Handover failure in target 5GC/ NG-
RAN node or target system

The handover failed due to a failure in target 5GC/NG-RAN node or target
system.

Handover target not allowed

Handover to the indicated target cell is not allowed for the UE in question.

TNGRELOCoverall EXpiI’y

The reason for the action is expiry of timer TNGRreLocoverall.

TNGRELOCprep expiry

Handover Preparation procedure is cancelled when timer TNGRreLocprep €XPIres.

Cell not available

The concerned cell is not available.

Unknown target ID

Handover rejected because the target ID is not known to the AMF.

No radio resources available in
target cell

Load on target cell is too high.

Unknown local UE NGAP ID

The action failed because the receiving node does not recognise the local UE
NGAP ID.

Inconsistent remote UE NGAP ID

The action failed because the receiving node considers that the received remote
UE NGAP ID is inconsistent.

Handover desirable for radio
reasons

The reason for requesting handover is radio related.

Time critical handover

Handover is requested for time critical reason i.e., this cause value is reserved to
represent all critical cases where the connection is likely to be dropped if
handover is not performed.

Resource optimisation handover

The reason for requesting handover is to improve the load distribution with the
neighbour cells.

Reduce load in serving cell

Load on serving cell needs to be reduced. When applied to handover
preparation, it indicates the handover is triggered due to load balancing.

User inactivity

The action is requested due to user inactivity on all PDU sessions, e.g., NG is
requested to be released in order to optimise the radio resources.

Radio connection with UE lost

The action is requested due to losing the radio connection to the UE.

Radio resources not available

No requested radio resources are available.

Invalid QoS combination

The action was failed because of invalid QoS combination.

Failure in the radio interface
procedure

Radio interface procedure has failed.

Interaction with other procedure

The action is due to an ongoing interaction with another procedure.

Unknown PDU Session ID

The action failed because the PDU Session ID is unknown in the NG-RAN node.

Unknown QoS Flow ID

The action failed because the QoS Flow ID is unknown in the NG-RAN node.

Multiple PDU Session ID instances

The action failed because multiple instance of the same PDU Session had been
provided to/from the NG-RAN node.

Multiple QoS Flow ID instances

The action failed because multiple instances of the same QoS flow had been
provided to the NG-RAN node.

Encryption and/or integrity protection
algorithms not supported

The NG-RAN node is unable to support any of the encryption and/or integrity
protection algorithms supported by the UE.

NG intra-system handover triggered

The action is due to a NG intra-system handover that has been triggered.

NG inter-system handover triggered

The action is due to a NG inter-system handover that has been triggered.

Xn handover triggered

The action is due to an Xn handover that has been triggered.

Not supported 5QI value

The QoS flow setup failed because the requested 5QI is not supported.

UE context transfer

The action is due to a UE resumes from the NG-RAN node different from the one
which sent the UE into RRC_INACTIVE state.

IMS voice EPS fallback or RAT
fallback triggered

The setup of QoS flow is failed due to EPS fallback or RAT fallback for IMS voice
using handover or redirection.

UP integrity protection not possible

The PDU session cannot be accepted according to the required user plane
integrity protection policy.

UP confidentiality protection not
possible

The PDU session cannot be accepted according to the required user plane
confidentiality protection policy.

Slice(s) not supported

Slice(s) not supported.

ETSI




3GPP TS 38.413 version 15.8.0 Release 15

120 ETSI TS 138 413 V15.8.0 (2020-07)

UE in RRC_INACTIVE state not
reachable

The action is requested due to RAN paging failure.

Redirection

The release is requested due to inter-system redirection or intra-system
redirection.

Resources not available for the
slice(s)

The requested resources are not available for the slice(s).

UE maximum integrity protected
data rate reason

The request is not accepted in order to comply with the maximum data rate for
integrity protection supported by the UE.

Release due to CN-detected mobility

The context release is requested by the AMF because the UE is already served
by another CN node (same or different system), or another NG interface of the
same CN node.

N26 interface not available

The action failed due to a temporary failure of the N26 interface.

Release due to pre-emption

Release is initiated due to pre-emption.

Multiple Location Reporting
Reference ID Instances

The action failed because multiple areas of interest are set with the same
Location Reporting Reference ID.

Transport Layer cause

Meaning

Transport resource unavailable

The required transport resources are not available.

Unspecified

Sent when none of the above cause values applies but still the cause is
Transport Network Layer related.

NAS cause

Meaning

Normal release

The release is normal.

Authentication failure

The action is due to authentication failure.

Deregister

The action is due to deregister.

Unspecified

Sent when none of the above cause values applies but still the cause is NAS
related.

Protocol cause

Meaning

Transfer syntax error

The received message included a transfer syntax error.

Abstract syntax error (reject)

The received message included an abstract syntax error and the concerning
criticality indicated "reject".

Abstract syntax error (ignore and
notify)

The received message included an abstract syntax error and the concerning
criticality indicated "ignore and notify".

Message not compatible with
receiver state

The received message was not compatible with the receiver state.

Semantic error

The received message included a semantic error.

Abstract syntax error (falsely
constructed message)

The received message contained IEs or IE groups in wrong order or with too
many occurrences.

Unspecified

Sent when none of the above cause values applies but still the cause is
Protocol related.

Miscellaneous cause

Meaning

Control processing overload

Control processing overload.

Not enough user plane processing
resources

Not enough resources are available related to user plane processing.

Hardware failure

Action related to hardware failure.

O&M intervention

The action is due to O&M intervention.

Unknown PLMN

The AMF does not identify any PLMN provided by the NG-RAN node.

Unspecified failure

Sent when none of the above cause values applies and the cause is not related
to any of the categories Radio Network Layer, Transport Network Layer, NAS or
Protocol.

9.3.1.3

Criticality Diagnostics

The Criticality Diagnostics | E is sent by the NG-RAN node or the AMF when parts of areceived message have not
been comprehended or were missing, or if the message contained logical errors. When applicable, it contains
information about which | Es were not comprehended or were missing.

For further details on how to use the Criticality Diagnostics | E, see clause 10.
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IE/Group Name Presence Range IE type and Semantics description
reference

Procedure Code (0] INTEGER (0..255) Used if Criticality Diagnostics is

part of Error Indication
procedure, and not within the
response message of the same
procedure that caused the error.

Triggering Message (0] ENUMERATED Used only if the Criticality
(initiating message, Diagnostics is part of Error
successful outcome, | Indication procedure.
unsuccessful
outcome)

Procedure Criticality (0] ENUMERATED Used for reporting the Criticality
(reject, ignore, of the Triggering message
notify) (Procedure).

Information Element 0..<maxnoofEr

Criticality Diagnostics rors>

>|E Criticality M ENUMERATED Used for reporting the criticality
(reject, ignore, of the triggering IE. The value
notify) 'ignore' is not applicable.

>|E ID M INTEGER The IE ID of the not understood
(0..65535) or missing IE.

>Type of Error M ENUMERATED (not
understood,
missing, ...)

Range bound

Explanation

maxnoofErrors

Maximum no. of IE errors allowed to be reported with a single message.

Value is 256.

9314 Bit Rate

This|E indicates the number of bits delivered by NG-RAN in UL or to NG-RAN in DL within a period of time, divided
by the duration of the period. It is used, for example, to indicate the maximum or guaranteed hit rate for a GBR QoS
flow, or an aggregate maximum bit rate.

IE/Group Name Presence Range IE type and reference Semantics description
Bit Rate M INTEGER The unit is: bit/s
(0..4,000,000,000,000,
..)
9.3.15 Global RAN Node ID

This|E is used to globally identify an NG-RAN node (see TS 38.300 [8]).

IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE NG-RAN node M
>gNB
>>Global gNB ID M 9.3.1.6
>ng-eNB
>>Global ng-eNB ID M 9.3.1.8
>N3IWF
>>Global N3IWF ID M 9.3.1.57
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IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 9.3.35
CHOICE gNB ID M
>gNB ID
>>gNB ID M BIT STRING Equal to the leftmost bits of the
(SIZE(22..32)) NR Cell Identity IE contained in
the NR CGl IE of each cell
served by the gNB.

9.3.1.7 NR CGI
This|E isused to globally identify an NR cell (see TS 38.300 [8]).
IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 9.3.35
NR Cell Identity M BIT STRING The leftmost bits of the NR Cell
(SIZE(36)) Identity IE correspond to the gNB
ID (defined in subclause 9.3.1.6).
9.3.1.8 Global ng-eNB 1D

This|E isused to globally identify an ng-eNB (see TS 38.300 [8]).

IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 9.3.35
CHOICE ng-eNB ID M
>Macro ng-eNB ID
>>Macro ng-eNB ID M BIT STRING Equal to the 20 leftmost bits of
(SIZE(20)) the E-UTRA Cell Identity IE

contained in the E-UTRA CGI IE
of each cell served by the ng-
eNB.

>Short Macro ng-eNB 1D

>>Short Macro ng-eNB M BIT STRING
ID (SIZE(18))

Equal to the 18 leftmost bits of
the E-UTRA Cell Identity IE
contained in the E-UTRA CGI IE
of each cell served by the ng-
eNB.

>Long Macro ng-eNB ID

>>Long Macro ng-eNB ID | M BIT STRING
(SIZE(21))

Equal to the 21 leftmost bits of
the E-UTRA Cell Identity I1E
contained in the E-UTRA CGI IE
of each cell served by the ng-
eNB.
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IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 9.3.35
E-UTRA Cell Identity M BIT STRING The leftmost bits of the E-UTRA
(SIZE(28)) Cell Identity IE correspond to the

ng-eNB ID (defined in subclause
9.3.1.8).

9.3.1.10

GBR QoS Flow Information

This |E indicates QoS parameters for a GBR QoS flow for downlink and uplink.

IE/Group Name Presence Range IE type and Semantics description
reference

Maximum Flow Bit Rate M Bit Rate Maximum Bit Rate in DL. Details

Downlink 9.3.14 in TS 23.501 [9].

Maximum Flow Bit Rate M Bit Rate Maximum Bit Rate in UL. Details

Uplink 9.3.14 in TS 23.501 [9].

Guaranteed Flow Bit Rate M Bit Rate Guaranteed Bit Rate (provided

Downlink 9.3.14 there is data to deliver) in DL.
Details in TS 23.501 [9].

Guaranteed Flow Bit Rate M Bit Rate Guaranteed Bit Rate (provided

Uplink 9.3.1.4 there is data to deliver). Details
in TS 23.501 [9].

Notification Control (0] ENUMERATED Details in TS 23.501 [9].

(notification
requested, ...)

Maximum Packet Loss (0] Packet Loss Rate Indicates the maximum rate for

Rate Downlink 9.3.1.79 lost packets that can be tolerated
in the downlink direction. Details
in TS 23.501 [9].

Maximum Packet Loss (0] Packet Loss Rate Indicates the maximum rate for

Rate Uplink 9.3.1.79 lost packets that can be tolerated
in the uplink direction. Details in
TS 23.501 [9].

9.3.1.11 Void
9.3.1.12 QoS Flow Level QoS Parameters

This |E defines the QoS parameters to be applied to a QoS flow.
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IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE QoS M
Characteristics
>Non-dynamic 5QI
>>Non Dynamic 5QI M 9.3.1.28
Descriptor
>Dynamic 5QI
>>Dynamic 5QI M 9.3.1.18
Descriptor
Allocation and Retention M 9.3.1.19
Priority
GBR QoS Flow Information | O 9.3.1.10 This IE shall be present for GBR
QoS flows and is ignored
otherwise.
Reflective QoS Attribute (0] ENUMERATED Details in TS 23.501 [9]. This IE
(subject to, ...) may be present in case of Non-
GBR QoS flows and is ignored
otherwise.
Additional QoS Flow (0] ENUMERATED This IE indicates that traffic for
Information (more likely, ...) this QoS flow is likely to appear
more often than traffic for other
flows established for the PDU
session.
This IE may be present in case
of Non-GBR QoS flows and is
ignored otherwise.
9.3.1.13 QoS Flow List with Cause

This|E contains alist of QoS flows with a cause value. It is used for example to indicate failed QoS flow(s) or QoS

flow(s) to be released.

IE/Group Name Presence Range IE type and Semantics description
reference
QoS Flow Item 1..<maxnoofQ
0SFlows>
>QoS Flow Identifier M 9.3.1.51
>Cause M 9.3.1.2
Range bound Explanation

maxnoofQoSFlows

Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.3.1.14

This | E defines parameters related to a trace session activation.

Trace Activation
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Address

9.3.24

IE/Group Name Presence Range IE type and reference Semantics description

NG-RAN Trace ID M OCTET STRING This IE is composed of the

(SIZE(8)) following:
Trace Reference defined in TS
32.422 [11] (leftmost 6 octets,
with PLMN information encoded
asin 9.3.3.1), and
Trace Recording Session
Reference defined in TS 32.422
[11] (last 2 octets).

Interfaces to Trace M BIT STRING (SIZE(8)) Each position in the bitmap
represents an NG-RAN node
interface:
first bit = NG-C, second bit = Xn-
C, third bit = Uu, fourth bit = F1-
C, fifth bit = E1:
other bits reserved for future use.
Value '1' indicates 'should be
traced'. Value '0" indicates
'should not be traced'.

Trace Depth M ENUMERATED Defined in TS 32.422 [11].

(minimum, medium,
maximum,
minimumWithoutVendor
SpecificExtension,
mediumWithoutVendorS
pecificExtension,
maximumWithoutVendor
SpecificExtension, ...)
Trace Collection Entity IP M Transport Layer Address | Defined in TS 32.422 [11]

9.3.1.15

This | E provides assistance information for e.g. RRC_INACTIVE configuration.

Core Network Assistance Information for RRC INACTIVE

IE/Group Name Presence Range IE type and Semantics description
reference
UE Identity Index Value M 9.3.3.23
UE Specific DRX (0] Paging DRX
9.3.1.90
Periodic Registration M 9.3.3.24
Update Timer
MICO Mode Indication o 9.3.1.23
TAI List for RRC Inactive 1
>TAl List for RRC 1..<maxnoofT
Inactive ltem Alforlnactive>
>>TAI M 9.3.3.11
Expected UE Behaviour (0] 9.3.1.93
Range bound Explanation

maxnoofTAlforlnactive

Maximum no. of TAls for RRC Inactive. Value is 16.

9.3.1.16

User Location Information

This |E is used to provide location information of the UE.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
CHOICE User Location | M -
Information
>E-UTRA user
location information
>>E-UTRA CGI M 9.3.1.9 -
>>TAI M 9.3.3.11 -
>>Age of Location (0] Time Stamp Indicates the UTC -
9.3.1.75 time when the
location
information was
generated.
>>PSCell Information | O NG-RAN CGI YES ignore
9.3.1.73
>NR user location
information
>>NR CGI M 9.3.1.7 -
>>TAI M 9.3.3.11 -
>>Age of Location (0] Time Stamp Indicates the UTC -
9.3.1.75 time when the
location
information was
generated.
>>PSCell Information | O NG-RAN CGI YES ignore
9.3.1.73
>N3IWF user location
information
>>|P Address M Transport UE's local IP -
Layer Address | address used to
9.3.24 reach the N3IWF
>>Port Number (0] OCTET UDP or TCP -
STRING source port
(SIZE(2)) number if NAT is
detected.
9.3.1.17 Slice Support List
This |IE indicates the list of supported dlices.
IE/Group Name Presence Range IE type and Semantics description
reference
Slice Support Item 1..<maxnoofSli
celtems>
>S-NSSAl M 9.3.1.24
Range bound Explanation
maxnoofSliceltems Maximum no. of signalled slice support items. Value is 1024.

9.3.1.18 Dynamic 5QI Descriptor

This|E indicates the QoS Characteristics for a Non-standardised or not pre-configured 5QI for downlink and uplink.
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IE/Group Name Presence Range IE type and Semantics description
reference
Priority Level M 9.3.1.84 Priority Level is specified in TS
23.501 [9].
Packet Delay Budget M 9.3.1.80 Packet Delay Budget is specified
in TS 23.501 [9].
Packet Error Rate M 9.3.1.81 Packet Error Rate is specified in
TS 23.501 [9].
5Ql (0] INTEGER (0..255, Indicates the dynamically
.2 assigned 5QI as specified in TS
23.501 [9].
Delay Critical C- ENUMERATED Indicates whether the GBR QoS
ifGBRflow (delay critical, non- flow is delay critical as specified
delay critical, ...) in TS 23.501 [9].
Averaging Window C- 9.3.1.82 Averaging Window is specified in
ifGBRflow TS 23.501 [9].
Maximum Data Burst (0] 9.3.1.83 Maximum Data Burst Volume is
Volume specified in TS 23.501 [9]. This
IE shall be included if the Delay
Critical IE is set to “delay critical”
and is ignored otherwise.
Condition Explanation
ifGBRflow This IE shall be present if the GBR QoS Flow Information IE is present in
the QoS Flow Level QoS Parameters IE.
9.3.1.19 Allocation and Retention Priority

This | E specifies the relative importance of a QoS flow compared to other QoS flows for allocation and retention of

NG-RAN resources.
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IE/Group Name

Presence

Range

IE type and reference

Semantics description

Priority Level

M

INTEGER (1..15)

Desc.: This IE defines the
relative importance of a resource
request (see TS 23.501 [9]).
Usage: Values are ordered in
decreasing order of priority, i.e.,
with 1 as the highest priority and
15 as the lowest priority.

Pre-emption Capability

ENUMERATED (shall
not trigger pre-emption,
may trigger pre-emption,

Desc.: This IE indicates the pre-
emption capability of the request
on other QoS flows (see TS
23.501 [9)).

Usage: The QoS flow shall not
pre-empt other QoS flows or, the
QoS flow may pre-empt other
QoS flows.

Note: The Pre-emption Capability
indicator applies to the allocation
of resources for a QoS flow and
as such it provides the trigger to
the pre-emption
procedures/processes of the NG-
RAN node.

Pre-emption Vulnerability

ENUMERATED (not pre-
emptable, pre-emptable,

)

Desc.: This IE indicates the
vulnerability of the QoS flow to
pre-emption of other QoS flows
(see TS 23.501 [9]).

Usage: The QoS flow shall not
be pre-empted by other QoS
flows or the QoS flow may be
pre-empted by other QoS flows.
Note: The Pre-emption
Vulnerability indicator applies for
the entire duration of the QoS
flow, unless modified and as
such indicates whether the QoS
flow is a target of the pre-
emption procedures/processes of
the NG-RAN node.

9.3.1.20

Source to Target Transparent Container

This|E isused to transparently pass radio related information from the handover source to the handover target through
the core network; it is produced by the source RAN node and is transmitted to the target RAN node.

IE/Group Name Presence Range IE type and Semantics description
reference
Source to Target M OCTET STRING This IE includes a transparent

Transparent Container

container from the source RAN
node to the target RAN node.
The octets of the OCTET
STRING are encoded according
to the specifications of the target
system.

Note: In the current version of
the specification, this IE may
carry either the Source NG-RAN
Node to Target NG-RAN Node
Transparent Container IE or the
Source eNB to Target eNB
Transparent Container |IE as
defined in TS 36.413 [16].
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This |E is used to transparently pass radio related information from the handover target to the handover source through
the core network; it is produced by the target RAN node and is transmitted to the source RAN node.

IE/Group Name

Presence

Range

IE type and
reference

Semantics description

Target to Source
Transparent Container

M

OCTET STRING

This IE includes a transparent
container from the target RAN
node to the source RAN node.
The octets of the OCTET
STRING are encoded according
to the specifications of the target
system.

Note: In the current version of
the specification, this IE may
carry either the Target NG-RAN
Node to Source NG-RAN Node
Transparent Container |IE or the
Target eNB to Source eNB
Transparent Container IE as
defined in TS 36.413 [16].

9.3.1.22

Handover Type

This |E indicates which kind of handover was triggered in the source side.

IE/Group Name Presence Range IE type and reference Semantics description
Handover Type M ENUMERATED Intra5GS: NG-RAN node to NG-
(Intra5GS, 5GStoEPS, RAN node
EPSto5GS, ...) 5GStoEPS: NG-RAN node to
eNB
EPSto5GS: eNB to NG-RAN
node
9.3.1.23 MICO Mode Indication

This |E indicates that the UE is configured with M1CO mode by the AMF.

IE/Group Name Presence Range IE type and Semantics description
reference
MICO Mode Indication M ENUMERATED
(true, ...)
9.3.1.24 S-NSSAI
This|E indicates the SSNSSAI as defined in TS 23.003 [23].
IE/Group Name Presence Range IE type and Semantics description
reference
SST M OCTET STRING
(SIZE(1)
SD (0] OCTET STRING
(SIZE(3))
9.3.1.25 Target ID

This|E identifies the target for the handover.
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IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE Target ID M
>NG-RAN
>>Global RAN Node ID M 9.3.15
>>Selected TAI M TAI
9.3.3.11
>E-UTRAN
>>Global eNB ID M Global ng-eNB ID
9.3.1.8
>>Selected EPS TAI M EPS TAI
9.3.3.17

9.3.1.26 Emergency Fallback Indicator

The |E indicates emergency service fallback.

IE/Group Name Presence Range IE type and Semantics description
reference
Emergency Fallback M ENUMERATED
Request Indicator (emergency fallback
requested, ...)
Emergency Service Target | O ENUMERATED
CN (5GC, EPC, ...)

9.3.1.27 Security Indication

This |E contains the user plane integrity protection indication and confidentiality protection indication which indicates
the requirements on UP integrity protection and ciphering for corresponding PDU sessions, respectively. Additionally,
this 1E contains the maximum integrity protected datarate per UE for integrity protection for DRBs.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Integrity Protection M ENUMERATED | Indicates whether -
Indication (required, UP integrity
preferred, not protection shall
needed, ...) apply, should
apply or shall not
apply for the
concerned PDU
session.
Confidentiality M ENUMERATED | Indicates whether -
Protection Indication (required, UP ciphering shall
preferred, not apply, should
needed, ...) apply or shall not
apply for the
concerned PDU
session.
Maximum Integrity C- Maximum Indicates the -
Protected Data Rate ifintegrityP Integrity maximum
Uplink rotectionR Protected Data | aggregate rate for
equiredor Rate integrity protected
Preferred 9.3.1.103 DRBs supported
by the UE in UL. If
the Maximum
Integrity Protected
Data Rate
Downlink IE is
absent, this IE
applies to both UL
and DL.
Maximum Integrity (0] Maximum Indicates the YES ignore
Protected Data Rate Integrity maximum
Downlink Protected Data | aggregate rate for
Rate integrity protected
9.3.1.103 DRBs supported
by the UE in the
DL.

Condition

Explanation

ifintegrityProtectionRequiredorPreferred

This IE shall be present if the Integrity Protection Indication IE within the
Security Indication IE is present and set to “required” or “preferred”.

9.3.1.28

Non Dynamic 5QI Descriptor

This|E indicates the QoS Characteristics for a standardized or pre-configured 5QI for downlink and uplink.

IE/Group Name

Presence

Range

IE type and
reference

Semantics description

5Q

M

)

INTEGER (0..255,

Indicates the standardized or
pre-configured 5QI as specified
in TS 23.501 [9].

Priority Level

9.3.1.84

Priority Level is specified in TS
23.501 [9]. When included, it

overrides standardized or pre-
configured value.

Averaging Window

9.3.1.82

Averaging Window is specified in
TS 23.501 [9]. When included, it
overrides standardized or pre-

configured value.

Maximum Data Burst
Volume

9.3.1.83

Maximum Data Burst Volume is
specified in TS 23.501 [9]. When
included, it overrides
standardized or pre-configured
value.
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Source NG-RAN Node to Target NG-RAN Node Transparent Container

This|E is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system
handovers to 5G, the |E is transmitted from the external handover source to the target NG-RAN node.

This|E istransparent to the 5GC.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
RRC Container M OCTET Includes the RRC -
STRING HandoverPreparat
ionInformation
message as
defined in TS
38.331[18] if the
target is a gNB.
Includes the RRC
HandoverPreparat
ionInformation
message as
defined in TS
36.331 [21] if the
target is an ng-
eNB.
PDU Session 0.1 For intra-system -
Resource Information handovers in NG-
List RAN.
>PDU Session 1..<maxnoo -
Resource fPDUSessio
Information ltem ns>
>>PDU Session ID M 9.3.1.50 -
>>Qo0S Flow 1 -
Information List
>>>Qo0S Flow 1..<maxnoo -
Information Item fQoSFlows
>
>>>>Q0S Flow M 9.3.1.51 -
Identifier
>>>>DL (0] 9.3.1.33 -
Forwarding
>>>>UL (0] 9.3.1.118 YES reject
Forwarding
>>DRBs to QoS (0] 9.3.1.34 -
Flows Mapping List
E-RAB Information 0.1 For inter-system -
List handovers to 5G.
>E-RAB Information 1..<maxnoo -
Item fE-RABs>
>>E-RAB ID M 9.3.2.3 -
>>DL Forwarding (0] 9.3.1.33 -
Target Cell ID M NG-RAN CGI -
9.3.1.73
Index to (0] 9.3.1.61 -
RAT/Frequency
Selection Priority
UE History Information | M 9.3.1.95 -

Range bound

Explanation

maxnoofPDUSessions

Maximum no. of PDU sessions allowed towards one UE. Value is 256.

maxnoofQoSFlows

Maximum no. of QoS flows allowed within one PDU session. Value is 64.

maxnoofE-RABs

Maximum no. of E-RABs allowed towards one UE. Value is 256.
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9.3.1.30 Target NG-RAN Node to Source NG-RAN Node Transparent Container

This|E is produced by the target NG-RAN node and is transmitted to the source NG-RAN node. For inter-system
handoversto 5G, the |E is transmitted from the target NG-RAN node to the external relocation source.

This|E istransparent to the 5GC.

IE/Group Name Presence Range IE type and Semantics description
reference
RRC Container M OCTET STRING Includes the RRC

HandoverCommand message as
defined in TS 38.331 [18] if the
target is a gNB.

Includes the RRC
HandoverCommand message as
defined in TS 36.331 [21] if the
target is an ng-eNB.

9.3.1.31 Allowed NSSAI
This | E contains the allowed NSSAL.

IE/Group Name Presence Range IE type and Semantics description
reference

Allowed S-NSSAI List 1

>Allowed S-NSSAI Item 1..<maxnoofAll
owedS-
NSSAIls>

>>S-NSSAl M 9.3.1.24
Range bound Explanation
maxnoofAllowedS-NSSAls Maximum no. of allowed S-NSSAI. Value is 8.

9.3.1.32 Relative AMF Capacity

This|E indicates the relative processing capacity of an AMF with respect to the other AMFsin the AMF Set in order to
load-balance AMFs within an AMF Set defined in TS 23.501 [9].

IE/Group Name Presence Range IE type and Semantics description
reference
Relative AMF Capacity M INTEGER (0..255)

9.3.1.33 DL Forwarding

This|E indicates that the QoS flow or E-RAB is proposed for forwarding of downlink packets.

IE/Group Name Presence Range IE type and reference Semantics description
DL Forwarding M ENUMERATED (DL
forwarding proposed, ...)

9.3.1.34 DRBs to QoS Flows Mapping List

This |E contains alist of DRBs containing information about the mapped QoS flows.
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IE/Group Name Presence Range IE type and Semantics description
reference
DRBs to QoS Flows 1..<maxnoofD
Mapping ltem RBs>
>DRB ID M 9.3.1.53
>Associated QoS Flow List | M 9.3.1.99 Contains information of the QoS
flows mapped to the DRB
Range bound Explanation

maxnoofDRBs

Maximum no. of DRBs allowed towards one UE. Value is 32.

9.3.1.35

Message ldentifier

This | E identifies the warning message. It is set by the AMF and transferred to the UE by the NG-RAN node.

IE/Group Name Presence Range IE type and Semantics description
reference
Message |dentifier M BIT STRING This IE is set by the 5GC,
(SIZE(16)) transferred to the UE by the NG-

RAN node.

9.3.1.36

This|E identifies a particular message from the source and type indicated by the Message Identifier and is altered every

Serial Number

time the message with a given Message Identifier is changed.

IE/Group Name Presence Range IE type and Semantics description
reference
Serial Number M BIT STRING
(SIZE(16))

9.3.1.37

Warning Area List

This |E indicates the areas where the warning message needs to be broadcast or cancelled.

IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE Warning Area M
>E-UTRA Cell IDs
>>EUTRA CGil List for 1..<maxnoofC
Warning elliDforwarnin
g>
>>>E-UTRA CGI M 9.3.1.9
>NR Cell IDs
>>NR CGl List for 1..<maxnoofC
Warning elliDforwarnin
g>
>>>NR CGl M 9.3.1.7
>TAls for Warning
>>TAl List for Warning 1..<maxnoofT
AlforWarning>
>>>TAI M 9.3.3.11
>Emergency Area IDs
>>Emergency Area ID 1..<maxnoofE
List mergencyAreal
D>
>>>Emergency ArealD | M 9.3.1.48
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Range bound Explanation
maxnoofCellIDforWarning Maximum no. of Cell ID subject for warning message broadcast. Value is
65535.
maxnoofTAlforwarning Maximum no. of TAI subject for warning message broadcast. Value is
65535.
maxnoofEmergencyArealD Maximum no. of Emergency Area ID subject for warning message
broadcast. Value is 65535.

9.3.1.38 Number of Broadcasts Requested

This |E indicates the number of times a message isto be broadcast.

IE/Group Name Presence Range IE type and Semantics description
reference
Number of Broadcasts M INTEGER
Requested (0..65535)

9.3.1.39 Warning Type

This|E indicates types of the disaster. This|E also indicates that a Primary Notification isincluded. This |E can be used
by the UE to differentiate the type of aert according to the type of disaster.

IE/Group Name Presence Range IE type and Semantics description
reference
Warning Type M OCTET STRING
(SIZE(2))

9.3.1.40 Void

9.3.1.41 Data Coding Scheme

This |E identifies the alphabet or coding employed for the message characters and message handling at the UE (it is
passed transparently from the 5GC to the UE).

IE/Group Name Presence Range IE type and Semantics description
reference
Data Coding Scheme M BIT STRING
(SIZE(8))

9.3.1.42 Warning Message Contents

This|E contains user information, e.g., the message with warning contents, and will be broadcast over the radio
interface.

IE/Group Name Presence Range IE type and Semantics description
reference
Warning Message Contents | M OCTET STRING
(SIZE(1..9600))

9.3.1.43 Broadcast Completed Area List

This |E indicates the areas where either resources are available to perform the broadcast or where broadcast is
performed successfully.

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 136 ETSI TS 138 413 V15.8.0 (2020-07)
IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE Broadcast M
Completed Area
>Cell ID Broadcast E-
UTRA
>>Completed Cell List 1..<maxnoofC
elliDforwarnin
g>
>>>E-UTRA CGI M 9.3.1.9
>TAIl Broadcast E-UTRA
>>TAIl Broadcast 1..<maxnoofT
AlforWarning>
>>>TAI M 9.3.3.11
>>>Completed Cell in 1..<maxnoofC
TAI List ellinTAI>
>>>>E-UTRA CGI M 9.3.1.9
>Emergency Area ID
Broadcast E-UTRA
>>Emergency Area ID 1..<maxnoofE
Broadcast mergencyAreal
D>
>>>Emergency ArealD | M 9.3.1.48
>>>Completed Cell in 1..<maxnoofC
Emergency Area ID ellinEAI>
List
>>>>E-UTRA CGI M 9.3.1.9
>Cell ID Broadcast NR
>>Completed Cell List 1..<maxnoofC
elliDforwarnin
g>
>>>NR-CGl M 9.3.1.7
>TAI Broadcast NR
>>TAl Broadcast 1..<maxnoofT
AlforWarning>
>>>TAI M 9.3.3.11
>>>Completed Cell in 1..<maxnoofC
TAI List ellinTAI>
>>>>NR-CGlI M 9.3.1.7
>Emergency Area ID
Broadcast NR
>>Emergency Area ID 1..<maxnoofE
Broadcast mergencyAreal
D>
>>>Emergency Area ID M 9.3.1.48
>>>Completed Cell in 1..<maxnoofC
Emergency Area ID ellinEAI>
List
>>>>NR-CGI M 9.3.1.7
Range bound Explanation
maxnoofCellIDforWarning Maximum no. of Cell ID subject for warning message broadcast. Value is
65535.
maxnoofTAlforWarning Maximum no. of TAI subject for warning message broadcast. Value is
65535.
maxnoofEmergencyArealD Maximum no. of Emergency Area ID subject for warning message
broadcast. Value is 65535.
maxnoofCellinTAI Maximum no. of Cell ID within a TAI Value is 65535.
maxnoofCellinEAI Maximum no. of Cell ID within an Emergency Area. Value is 65535.

9.3.1.44 Broadcast Cancelled Area List

This |E indicates the areas where broadcast was stopped successfully.
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IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE Broadcast M
Cancelled Area
>Cell ID Cancelled E-
UTRA
>>Cancelled Cell List 1..<maxnoofC
elllDforWarnin
g>
>>>E-UTRA CGI M 9.3.1.9
>>>Number of M 9.3.1.45
Broadcasts
>TAIl Cancelled E-UTRA
>>TAl Cancelled 1..<maxnoofT
AlforWarning >
>>>TA| M 9.3.3.11
>>>Cancelled Cell in 1..<maxnoofC
TAI List ellinTAI>
>>>>E-UTRA CGI M 9.3.1.9
>>>>Number of M 9.3.1.45
Broadcasts
>Emergency Area ID
Cancelled E-UTRA
>>Emergency Area ID 1..<maxnoofE
Cancelled mergencyAreal
D>
>>>Emergency ArealD | M 9.3.1.48
>>>Cancelled Cell in 1..<maxnoofC
Emergency Area ID ellinEAI>
List
>>>>E-UTRA CGI M 9.3.1.9
>>>>Number of M 9.3.1.45
Broadcasts
>Cell ID Cancelled NR
>>Cancelled Cell List 1..<maxnoofC
elliDforWarnin
g>
>>>NR-CGI M 9.3.1.7
>>>Number of M 9.3.1.45
Broadcasts
>TAIl Cancelled NR
>>TAl Cancelled 1..<maxnoofT
AlforWarning >
>>>TA| M 9.3.3.11
>>>Cancelled Cell in 1..<maxnoofC
TAI List ellinTAI>
>>>>NR-CGl M 9.3.1.7
>>>>Number of M 9.3.1.45
Broadcasts
>Emergency Area ID
Cancelled NR
>>Emergency Area ID 1..<maxnoofE
Cancelled mergencyAreal
D>
>>>Emergency ArealD | M 9.3.1.48
>>>Cancelled Cell in 1..<maxnoofC
Emergency Area ID ellinEAI>
List
>>>>NR-CGl M 9.3.1.7
>>>>Number of M 9.3.1.45
Broadcasts
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Range bound Explanation

maxnoofCellIDforWarning Maximum no. of Cell ID subject for warning message broadcast. Value is
65535.

maxnoofTAlforwarning Maximum no. of TAI subject for warning message broadcast. Value is
65535.

maxnoofEmergencyArealD Maximum no. of Emergency Area ID subject for warning message
broadcast. Value is 65535.

maxnoofCellinTAI Maximum no. of Cell ID within a TAI. Value is 65535.

maxnoofCellinEAI Maximum no. of Cell ID within an Emergency Area. Value is 65535.

9.3.1.45 Number of Broadcasts

This|E indicates the number of times that a particular message has been broadcast in a given warning area.

IE/Group Name Presence Range IE type and Semantics description
reference
Number of Broadcasts M INTEGER This IE is set to '0' if valid results
(0..65535) are not known or not available. It
is set to 65535 if the counter
results have overflowed.

9.3.1.46 Concurrent Warning Message Indicator

This |E indicates to the NG-RAN node that the received warning message is a new message to be scheduled for
concurrent broadcast with any other ongoing broadcast of warning messages.

IE/Group Name Presence Range IE type and Semantics description
reference
Concurrent Warning M ENUMERATED This IE is used to identify a PWS
Message Indicator (true, ...) type warning system which

allows the broadcast of multiple
concurrent warning messages
over the radio.

9.3.1.47 Cancel-All Warning Messages Indicator

This |E indicates to the NG-RAN node to stop all already ongoing broadcast of warning messagesin the NG-RAN node
orinan area

IE/Group Name Presence Range IE type and Semantics description
reference
Cancel-All Warning M ENUMERATED
Messages Indicator (true, ...)

9.3.1.48 Emergency Area ID

This|E is used to indicate the area which has the emergency impact.

IE/Group Name Presence Range IE type and Semantics description
reference
Emergency Area ID M OCTET STRING Emergency Area ID may consist
(SIZE(3)) of several cells. Emergency Area
ID is defined by the operator.

9.3.1.49 Repetition Period

This |E indicates the periodicity of the warning message to be broadcast.
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IE/Group Name Presence Range IE type and Semantics description
reference
Repetition Period M INTEGER (0..2'7-1) | The unit of value 1 to 2'7-1 is
[second].

9.3.1.50 PDU Session ID

This|E identifiesaPDU Session for a UE. The definition and use of the PDU Session ID is specified in TS 23.501 [9].

IE/Group Name Presence Range IE type and Semantics description
reference
PDU Session ID M INTEGER (0..255)

9.3.1.51 QoS Flow Identifier

This|E identifies a QoS flow within aPDU Session. The definition and use of the QoS Flow Identifier is specified in
TS23.501[9].

IE/Group Name Presence Range IE type and Semantics description
reference
QoS Flow Identifier M INTEGER (0..63, ...)

9.3.1.52 PDU Session Type

This |E indicates the PDU Session Type as specified in TS 23.501 [9].

IE/Group Name Presence Range IE type and Semantics description
reference

PDU Session Type M ENUMERATED
(Ipv4, Ipv6, Ipv4ve,
ethernet,
unstructured, ...)

9.3.1.53 DRB ID

This |E contains the DRB ID.

IE/Group Name Presence Range IE type and Semantics description
reference
DRB ID M INTEGER (1..32, ...)

9.3.1.54 Masked IMEISV

This|E contains the IMEISV value with a mask, to identify aterminal model without identifying an individual Mobile
Equipment.
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IE/Group Name Presence Range IE type and Semantics description
reference
Masked IMEISV M BIT STRING Coded as the International
(SIZE(64)) Mobile station Equipment Identity

and Software Version Number
(IMEISV) defined in TS 23.003
[23] with the last 4 digits of the
SNR masked by setting the
corresponding bits to 1.

The first to fourth bits correspond
to the first digit of the IMEISV,
the fifth to eighth bits correspond
to the second digit of the
IMEISV, and so on.

9.3.1.55

New Security Context Indicator

This|E indicates that the AMF has activated a new 5G NAS security context as described in TS 33.501 [13].

IE/Group Name Presence Range IE type and Semantics description
reference
New Security Context M ENUMERATED The NSCI as defined in TS
Indicator (true, ...) 33.501 [13].
9.3.1.56 Time to Wait
This |E defines the minimum allowed waiting time.
IE/Group Name Presence Range IE type and Semantics description
reference
Time to Wait M ENUMERATED (1s,
2s, 5s, 10s, 20s,
60s, ...)
9.3.1.57 Global N3IWF ID
This|E is used to globally identify an N3IWF.
IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 9.3.35
CHOICE N3IWF ID M
>N3IWF ID
>>N3IWF ID M BIT STRING
(SIZE(16))
9.3.1.58 UE Aggregate Maximum Bit Rate

This |E is applicable for all Non-GBR QoS flows per UE which is defined for the downlink and the uplink direction and
a subscription parameter provided by the AMF to the NG-RAN node.
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IE/Group Name Presence Range IE type and Semantics description
reference
UE Aggregate Maximum Applicable for Non-GBR QoS
Bit Rate flows.
>UE Aggregate Maximum | M Bit Rate This IE indicates the UE
Bit Rate Downlink 9.3.14 Aggregate Maximum Bit Rate as
specified in TS 23.501 [9] in the
downlink direction.
>UE Aggregate Maximum | M Bit Rate This IE indicates the UE
Bit Rate Uplink 9.3.1.4 Aggregate Maximum Bit Rate as

specified in TS 23.501 [9] in the
uplink direction.

9.3.1.59

Security Result

This |E indicates whether the security policy indicated as " preferred” in the Security Indication IE is performed or not.

Result

(performed, not
performed, ...)

IE/Group Name Presence Range IE type and Semantics description
reference
Integrity Protection Result M ENUMERATED Indicates whether UP integrity
(performed, not protection is performed or not for
performed, ...) the concerned PDU session.
Confidentiality Protection M ENUMERATED Indicates whether UP ciphering

is performed or not for the
concerned PDU session.

9.3.1.60

User Plane Security Information

This|E indicates user plane security information related to security policy.

IE/Group Name Presence Range IE type and Semantics description
reference
Security Result M 9.3.1.59
Security Indication M 9.3.1.27

9.3.161

Index to RAT/Frequency Selection Priority

This|E is used to define local configuration for RRM strategies such as camp prioritiesin Idle mode and control of
inter-RAT /inter-frequency handover in Active mode (see TS 23.501 [9]).

Selection Priority

)

IE/Group Name Presence Range IE type and Semantics description
reference
Index to RAT/Frequency M INTEGER (1..256,

9.3.1.62

Data Forwarding Accepted

This|E indicates that the NG-RAN node accepts the proposed DL data forwarding for the QoS flow which is subject to

data forwarding.

IE/Group Name Presence Range IE type and Semantics description
reference
Data Forwarding Accepted | M ENUMERATED
(data forwarding
accepted, ...)

9.3.1.63

Data Forwarding Not Possible

This|E indicates that the 5GC decided that the corresponding PDU session will not be subject to data forwarding.

ETSI




3GPP TS 38.413 version 15.8.0 Release 15 142 ETSI TS 138 413 V15.8.0 (2020-07)
IE/Group Name Presence Range IE type and Semantics description
reference
Data Forwarding Not M ENUMERATED
Possible (data forwarding not
possible, ...)
9.3.1.64 Direct Forwarding Path Availability
This|E indicates whether a direct forwarding path is available.
IE/Group Name Presence Range IE type and Semantics description
reference
Direct Forwarding Path M ENUMERATED
Availability (direct path
available, ...)

9.3.1.65 Location Reporting Request Type
This |E indicates the type of location request to be handled by the NG-RAN node.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Event Type M ENUMERATED
(direct, change of
serving cell, UE
presence in the
area of interest,
stop change of
serving cell, stop
UE presence in the
area of interest,
cancel location
reporting for the
UE, ..)
Report Area M ENUMERATED
(cell, ...)
Area of Interest List 0.1
>Area of Interest Item 1..<maxno
ofAol>
>>Area of Interest M 9.3.1.66
>>| ocation Reporting M 9.3.1.76
Reference ID
Location Reporting C- Location Reporting
Reference ID to be ifEventTy Reference ID
Cancelled peisStop 9.3.1.76
UEPresin
Aol
Additional Location (0] ENUMERATED YES ignore
Information (Include PSCell, ...)
Range bound Explanation
maxnoofAol Maximum no. of areas of interest. Value is 64.

Condition

Explanation

ifEventTypeisStopUEPresinAol

This |IE shall be present if the Event Type IE is set to "stop UE presence in
the area of interest".
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9.3.1.66 Area of Interest
This |E indicates the area of interest.
IE/Group Name Presence Range IE type and Semantics description
reference
Area of Interest TAI List 0..1
>Area of Interest TAI 1..<maxnoofT
Item AlinAol>
>>TAI M 9.3.3.11
Area of Interest Cell List 0.1
>Area of Interest Cell 1..<maxnoofC
Item ellinAol>
>>NG-RAN CGI M 9.3.3.73
Area of Interest RAN 0..1
Node List
>Area of Interest RAN 1..<maxnoofR
Node Item ANNodeinAol>
>>Global RAN Node ID M 9.3.1.5
Range bound Explanation
maxnoofTAlinAol Maximum no. of tracking areas in an area of interest. Value is 16.
maxnoofCellinAol Maximum no. of cells in an area of interest. Value is 256.
maxnoofRANNodeinAol Maximum no. of NG-RAN nodes in an area of interest. Value is 64.

9.3.1.67 UE Presence in Area of Interest List
This |E indicates the UE presence in the area of interest.
IE/Group Name Presence Range IE type and Semantics description
reference

UE Presence in Area of 1..<maxnoofAo

Interest Iltem 1>

>L ocation Reporting M 9.3.1.76

Reference ID

>UE Presence M ENUMERATED (in,

out, unknown, ...)

Range bound Explanation

maxnoofAol Maximum no. of areas of interest. Value is 64.

9.3.1.68 UE Radio Capability for Paging

This | E contains paging specific UE Radio Capability information.

IE/Group Name Presence Range IE type and Semantics description
reference

UE Radio Capability for (0] OCTET STRING Includes the RRC

Paging of NR UERadioPagingInformation
message as defined in TS
38.331 [18].

UE Radio Capability for (0] OCTET STRING Includes the RRC

Paging of E-UTRA UERadioPagingInformation
message as defined in TS
36.331 [21].

9.3.1.69 Assistance Data for Paging

This|E provides assistance information for paging optimisation.
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IE/Group Name Presence Range IE type and Semantics description
reference
Assistance Data for O 9.3.1.70
Recommended Cells
Paging Attempt Information | O 9.3.1.72

9.3.1.70

Assistance Data for Recommended Cells

This|E provides assistance information for paging in recommended cells.

IE/Group Name Presence Range IE type and Semantics description
reference
Recommended Cells for M 9.3.1.71
Paging
9.3.1.71 Recommended Cells for Paging
This | E contains the recommended cells for paging.
This|E istransparent to the 5GC.
IE/Group Name Presence Range IE type and Semantics description
reference
Recommended Cell List 1
>Recommended Cell 1..<maxnoofR Includes visited and non-visited
Item ecommendedC cells, where visited cells are
ells> listed in the order the UE visited
them with the most recent cell
being the first in the list. Non-
visited cells are included
immediately after the visited cell
they are associated with.
>>NG-RAN CGI M 9.3.1.73
>>Time Stayed in Cell (0] INTEGER (0..4095) | This is included for visited cells

and indicates the time a UE
stayed in a cell in seconds. If the
UE stays in a cell more than
4095 seconds, this IE is set to
4095.

Range bound

Explanation

maxnoofRecommendedCells

Maximum no. of recommended Cells. Value is 16.

9.3.1.72

Paging Attempt Information

This |E includes information related to the paging count over NG.

(same, changed, ...

IE/Group Name Presence Range IE type and Semantics description
reference
Paging Attempt Count M INTEGER (1..16, ...) | Paging attempt count (see TS
38.300 [8]).
Intended Number of Paging | M INTEGER (1..16, ...) | Intended number of paging
Attempts attempts (see TS 38.300 [8]).
Next Paging Area Scope (0] ENUMERATED Indicates whether the paging

area scope will change or not at
next paging attempt. Usage
specified in TS 38.300 [8].
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9.3.1.73 NG-RAN CGil
This |E is used to globally identify acell in NG-RAN.
IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE NG-RAN CGiI M
>NR
>>NR CGI M 9.3.17
>E-UTRA
>>E-UTRA CGI M 9.3.1.9
9.3.1.74 UE Radio Capability
This|E contains UE Radio Capability information.
IE/Group Name Presence Range IE type and Semantics description
reference
UE Radio Capability M OCTET STRING Includes the RRC
UERadioAccessCapabilityInform
ation message as defined in TS
38.331 [18].
9.3.1.75 Time Stamp
This IE contains UTC time information.
IE/Group Name Presence Range IE type and Semantics description
reference
Time Stamp M OCTET STRING Encoded in the same format as
(SIZE(4)) the first four octets of the 64-bit
timestamp format as defined in
section 6 of IETF RFC 5905 [25].
9.3.1.76 Location Reporting Reference 1D
This | E contains the Location Reporting Reference ID.
IE/Group Name Presence Range IE type and Semantics description
reference
Location Reporting M INTEGER (1..64, ...)

Reference ID

9.3.1.77 Data Forwarding Response DRB List
This |E indicates data forwarding related information.
IE/Group Name Presence Range IE type and Semantics description
reference
Data Forwarding 1..<maxnoofD
Response DRB ltem RBs>
>DRB ID M 9.3.1.53
>DL Forwarding UP TNL (0] UP Transport Layer
Information Information
9.3.2.2
>UL Forwarding UP TNL (0] UP Transport Layer
Information Information
9.3.2.2
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Range bound

Explanation

maxnoofDRBs

Maximum no. of DRBs allowed towards one UE. Value is 32.

9.3.1.78

Paging Priority

This element indicates the paging priority for paging a UE.

IE/Group Name Presence Range IE type and Semantics description
reference
Paging Priority M ENUMERATED Lower value codepoint indicates
(PrioLevell, higher priority.
PrioLevel2,
PrioLevel3,
PrioLevel4,
PrioLevel5,
PrioLevel6,
PrioLevel7,
PrioLevels, ...)
9.3.1.79 Packet Loss Rate
This|E indicates the Packet Loss Rate for a QoS flow.
IE/Group Name Presence Range IE type and Semantics description
reference
Packet Loss Rate M INTEGER (0..1000, | Ratio of lost packets per number

)

of packets sent, expressed in
tenth of percent.

9.3.1.80

Packet Delay Budget

This |E indicates the Packet Delay Budget for a QoS flow.

)

IE/Group Name Presence Range IE type and Semantics description
reference
Packet Delay Budget M INTEGER (0..1023, | Upper bound value for the delay

that a packet may experience
expressed in unit of 0.5ms.

9.3.1.81

Packet Error Rate

This |E indicates the Packet Error Rate for a QoS flow.

IE/Group Name Presence Range IE type and Semantics description
reference
Scalar M INTEGER (0..9, ...) | The packet error rate is
expressed as Scalar x 10-k
where k is the Exponent.
Exponent M INTEGER (0..9, ...)
9.3.1.82 Averaging Window

This|E indicates the Averaging Window for a QoS flow, and applies to GBR QoS flows only.
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IE/Group Name Presence Range IE type and Semantics description
reference
Averaging Window M INTEGER (0..4095, Unit: ms.

)

The default value of the IE is
2000ms.

9.3.1.83

Maximum Data Burst Volume

This |E indicates the Maximum Data Burst VVolume for a QoS flow, and applies to delay critical GBR QoS flows only.

Volume

)

IE/Group Name Presence Range IE type and Semantics description
reference
Maximum Data Burst M INTEGER (0..4095, Unit: byte.

9.3.1.84

Priority Level

This |E indicates the Priority Level for a QoS flow.

)

IE/Group Name Presence Range IE type and Semantics description
reference
Priority Level M INTEGER (1..127, Values ordered in decreasing

order of priority, i.e. with 1 as the
highest priority and 127 as the
lowest priority.

9.3.1.85

Mobility Restriction List

This |E defines roaming or access restrictions for subsequent mobility action for which the NG-RAN provides
information about the target of the mobility action towards the UE, e.g., handover, or for SCG selection during dual
connectivity operation or for assigning proper RNAs. NG-RAN behaviour upon receiving this |E is specified in TS

23.501[9)].
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IE/Group Name

Presence

Range

IE type and
reference

Semantics
description

Criticality

Assigned
Criticality

Serving PLMN

M

PLMN Identity
9.3.35

Equivalent PLMNs

0..<maxno
ofEPLMNSs
>

Allowed PLMNs in
addition to Serving
PLMN.

This list
corresponds to the
list of "equivalent
PLMNs" as
defined in TS
24.501 [26].

This list is part of
the roaming
restriction
information.
Roaming
restrictions apply
to PLMNSs other
than the Serving
PLMN and
Equivalent
PLMNSs.

>PLMN Identity

9.3.35

RAT Restrictions

0..<maxno
ofEPLMNs
PlusOne>

This IE contains
RAT restriction
related information
as specified in TS
23.501 [9].

>PLMN Identity

9.3.35

>RAT Restriction
Information

<L

BIT STRING {
e-UTRA (0),
nR (1) }
(SIZES, ...))

Each position in
the bitmap
represents a RAT.
If a bit is set to "1",
the respective
RAT is restricted
for the UE.

If a bit is set to "0",
the respective
RAT is not
restricted for the
UE.

Bits 2-7 reserved
for future use.

Forbidden Area
Information

0..<maxno
ofEPLMNs
PlusOne>

This IE contains
Forbidden Area
information as
specified in TS
23.501 [9].

>PLMN Identity

9.3.3.5

>Forbidden TACs

1..<maxno
ofForbTA
Cs>

>>TAC

9.3.3.10

The TAC of the
forbidden TAl.

Service Area
Information

0..<maxno
ofEPLMNSs
PlusOne>

This IE contains
Service Area
Restriction
information as
specified in TS
23.501 [9].

>PLMN Identity

9.3.3.5

>Allowed TACs

0..<maxno
ofAllowed
Areas>

>>TAC

9.3.3.10

The TAC of the
allowed TAI.
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>Not Allowed TACs 0..<maxno -
ofAllowed
Areas>
>>TAC M 9.3.3.10 The TAC of the -
not-allowed TAI.
Last E-UTRAN PLMN (0] PLMN Identity Indicates the E- YES ignore
Identity 9.3.35 UTRAN PLMN ID
from where the UE
formerly handed
over to 5GS and
which is preferred
in case of
subsequent
mobility to EPS.
Core Network Type (0] ENUMERATED | Indicates whether YES ignore
Restriction for Serving ( EPCForbidden | the UE is
PLMN yeer) restricted to
connect to EPC for
the Serving PLMN
as specified in TS
23.501 [9].
Core Network Type 0..<maxno YES ignore
Restriction for ofEPLMNs
Equivalent PLMNs >
>PLMN lIdentity M 9.3.35 Includes any of the -
Equivalent PLMNs
listed in the
Mobility Restriction
List IE for which
CN Type
restriction applies
as specified in TS
23.501 [9].
>Core Network Type M ENUMERATED | Indicates whether
Restriction ( EPCForbidden | the UE is
, restricted to
5GCForbidden, | connectto EPC or
.2 to 5GC for this
PLMN.
Range bound Explanation
maxnoofEPLMNs Maximum no. of equivalent PLMNs. Value is 15.
maxnoofEPLMNsPlusOne Maximum no. of allowed PLMNs. Value is 16.
maxnoofForbTACs Maximum no. of forbidden Tracking Area Codes. Value is 4096.
maxnoofAllowedAreas Maximum no. of allowed or not allowed Tracking Areas. Value is 16.

9.3.1.86 UE Security Capabilities

This|E defines the supported algorithms for encryption and integrity protection in the UE.
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IE/Group Name

Presence

Range

IE type and
reference

Semantics description

NR Encryption Algorithms

M

BIT STRING
(SIZE(16, ...))

Each position in the bitmap
represents an encryption
algorithm:

"all bits equal to 0" — UE
supports no other algorithm than
NEAO,

"first bit" — 128-NEA1,

"second bit" — 128-NEA2,

"third bit" — 128-NEAS3,

other bits reserved for future use.
Value '1' indicates support and
value '0' indicates no support of
the algorithm.

Algorithms are defined in TS
33.501 [13].

NR Integrity Protection
Algorithms

BIT STRING
(SIZE(16, ...))

Each position in the bitmap
represents an integrity protection
algorithm:

"all bits equal to 0" — UE
supports no other algorithm than
NIAO,

"first bit" — 128-NIA1,

"second bit" — 128-NIA2,

"third bit" — 128-NIA3,

other bits reserved for future use.
Value '1' indicates support and
value '0' indicates no support of
the algorithm.

Algorithms are defined in TS
33.501 [13].

E-UTRA Encryption
Algorithms

BIT STRING
(SIZE(16, ...))

Each position in the bitmap
represents an encryption
algorithm:

"all bits equal to 0" — UE
supports no other algorithm than
EEAO,

"first bit" — 128-EEAL,

"second bit" — 128-EEA2,

"third bit" — 128-EEA3,

other bits reserved for future use.
Value '1' indicates support and
value '0' indicates no support of
the algorithm.

Algorithms are defined in TS
33.401 [27].

E-UTRA Integrity Protection
Algorithms

BIT STRING
(SIZE(16, ...))

Each position in the bitmap
represents an encryption
algorithm:

"all bits equal to 0" — UE
supports no other algorithm than
EIAO,

"first bit" — 128-EIAL,

"second bit" — 128-EIA2,

"third bit" — 128-EIA3,

other bits reserved for future use.
Value '1' indicates support and
value '0' indicates no support of
the algorithm.

Algorithms are defined in TS
33.401 [27].

9.3.1.87 Security Key
This|E isused to apply security in the NG-RAN for different scenarios as defined in TS 33.501 [13].
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IE/Group Name Presence Range IE type and Semantics description
reference
Security Key M BIT STRING Key material for NG-RAN node

(SIZE(256))

or Next Hop Key as defined in

TS 33.501 [13]

9.3.1.88

This |E provides security related parameters to the NG-RAN node which are used to derive security keys for user plane
traffic and RRC signalling messages and for security parameter generation for subsequent mobility, see TS 33.501 [13].

Security Context

IE/Group Name Presence Range IE type and Semantics description
reference

Next Hop Chaining Count M INTEGER (0..7) Next Hop Chaining Counter
(NCC) defined in TS 33.501 [13].

Next-Hop NH M Security Key The NH together with the NCC is

9.3.1.87 used to derive the security
configuration as defined in TS
33.501 [13].
9.3.1.89 IMS Voice Support Indicator

This|E is set by the NG-RAN node to indicate whether the UE radio capabilities are compatible with the network

configuration for IMS voice.

IE/Group Name Presence Range IE type and Semantics description
reference
IMS Voice Support M ENUMERATED
Indicator (Supported, Not
Supported, ...)
9.3.1.90 Paging DRX

This |E indicates the Paging DRX as defined in TS 38.304 [12] and TS 36.304 [29].

IE/Group Name Presence Range IE type and Semantics description
reference
Paging DRX M ENUMERATED (32,
64, 128, 256, ...)
9.3.1.91 RRC Inactive Transition Report Request

This|E isused to request the NG-RAN node to report or stop reporting to the 5GC when the UE enters or leaves

RRC_INACTIVE state.

IE/Group Name Presence Range IE type and Semantics description
reference
RRC Inactive Transition M ENUMERATED

Report Request

(Subsequent state
transition report,
Single RRC
connected state
report, Cancel
report, ...)

9.3.1.92 RRC State

This|E indicates the RRC state of the UE.
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IE/Group Name Presence Range IE type and Semantics description
reference
RRC State M ENUMERATED Indicates the current RRC state
(Inactive, of the UE.
Connected, ...)

9.3.1.93

This|E indicates the behaviour of a UE with predictable activity and/or mobility behaviour, to assist the NG-RAN node
in e.g. determining the optimum RRC connection time or helping with the RRC_INACTIVE state transition and RNA
configuration (e.g. size and shape of the RNA).

Expected UE Behaviour

IE/Group Name Presence Range IE type and Semantics description
reference
Expected UE Activity (0] 9.3.1.94
Behaviour
Expected HO Interval (0] ENUMERATED Indicates the expected time
(sec15, sec30, interval between inter NG-RAN
sec60, sec90, node handovers.
sec120, sec180, If "long-time" is included, the
long-time, ...) interval between inter NG-RAN
node handovers is expected to
be longer than 180 seconds.
Expected UE Mobility (0] ENUMERATED Indicates whether the UE is
(stationary, mobile, expected to be stationary or
mobile.
Expected UE Moving 0.1 Indicates the UE's expected
Trajectory geographical movement.
>Expected UE Moving 1..<maxnoofC Includes list of visited and non-
Trajectory ltem ellsUEMovingT visited cells, where visited cells
rajectory> are listed in the order the UE
visited them with the most recent
cell being the first in the list. Non-
visited cells are included
immediately after the visited cell
they are associated with.
>>NG-RAN CGI M 9.3.1.73
>>Time Stayed in Cell (0] INTEGER (0..4095) | Included for visited cells and
indicates the time a UE stayed in
a cell in seconds. If the UE stays
in a cell more than 4095
seconds, this IE is set to 4095.
Range bound Explanation
maxnoofCellsUEMovingTrajectory Maximum no. of cells of UE moving trajectory. Value is 16.

9.3.1.94
This|E indicates information about the expected "UE activity behaviour” as defined in TS 23.501 [9].

Expected UE Activity Behaviour
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IE/Group Name Presence Range IE type and Semantics description
reference

Expected Activity Period (0] INTEGER If set to "181" the expected
(1..30]40]50]60]80] activity time is longer than 180
100]120]150|180| seconds.

181, ..) The remaining values indicate
the expected activity time in
[seconds].

Expected Idle Period (0] INTEGER If set to "181" the expected idle
(1..30]40]50]60]80] time is longer than 180 seconds.
100]120]150|180| The remaining values indicate
181, ...) the expected idle time in

[seconds].

Source of UE Activity (0] ENUMERATED If "subscription information" is

Behaviour Information (subscription indicated, the information
information, contained in the Expected
statistics, ...) Activity Period |IE and the

Expected Idle Period IE, if
present, is derived from
subscription information.

If "statistics" is indicated, the
information contained in the
Expected Activity Period IE and
the Expected Idle Period IE, if
present, is derived from
statistical information.

9.3.1.95

UE History Information

This |E contains information about cells that a UE has been served by in active state prior to the target cell.

IE/Group Name Presence Range IE type and Semantics description
reference

Last Visited Cell Iltem 1..<maxnoofC Most recent information is added
ellsinUEHistory to the top of this list.
Info>

>Last Visited Cell M 9.3.1.96

Information

Range bound Explanation

maxnoofCellsinUEHistorylnfo

Maximum no. of cells in the UE history information. Value is 16.

9.3.1.96

This |E may contain cell specific information.

Last Visited Cell Information

IE/Group Name

Presence

Range

IE type and
reference

Semantics description

CHOICE Last Visited Cell
Information

M

>NG-RAN Cell

>>| ast Visited NG-RAN
Cell Information

9.3.1.97

>E-UTRAN Cell

>>| ast Visited E-UTRAN
Cell Information

OCTET STRING

Defined in TS 36.413 [16].

>UTRAN Cell

>>Last Visited UTRAN
Cell Information

OCTET STRING

Defined in TS 25.413 [28].

>GERAN Cell

>>| ast Visited GERAN
Cell Information

OCTET STRING

Defined in TS 36.413 [16].
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9.3.1.97 Last Visited NG-RAN Cell Information

This |E containsinformation about a cell. In case of NR cell, this |E contains information about a set of NR cells with
the same NR ARFCN for reference point A, and the Global Cell ID |E identifies one of the NR cellsin the set. The
information isto be used for RRM purposes.

IE/Group Name Presence Range IE type and Semantics description
reference
Global Cell ID M NG-RAN CGl
9.3.1.73
Cell Type M 9.3.1.98
Time UE Stayed in Cell M INTEGER (0..4095) | The duration of time the UE

stayed in the cell, or set of NR
cells with the same NR ARFCN
for reference point A, in seconds.
If the duration is more than
4095s, this IE is set to 4095.

Time UE Stayed in Cell (0] INTEGER The duration of time the UE
Enhanced Granularity (0..40950) stayed in the cell, or set of NR
cells with the same NR ARFCN
for reference point A, in 1/10
seconds. If the duration is more
than 4095s, this IE is set to

40950.
HO Cause Value (0] Cause The cause for the handover.
9.3.1.2
9.3.1.98 Cell Type
This |E provides the cell coverage area.
IE/Group Name Presence Range IE type and Semantics description
reference
Cell Size M ENUMERATED
(verysmall, small,
medium, large, ...)
9.3.1.99 Associated QoS Flow List
This|E indicates the list of QoS flows associated with e.g. a DRB or UP TNL endpoint.
IE/Group Name Presence Range IE type and Semantics description
reference
Associated QoS Flow 1..<maxnoofQ
Iltem oSFlows>
>QoS Flow Identifier M 9.3.1.51
>QoS Flow Mapping (0] ENUMERATED (ul,
Indication d, ...
Range bound Explanation
maxnoofQoSFlows Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.3.1.100 Information on Recommended Cells and RAN Nodes for Paging

This|E providesinformation on recommended cells and NG-RAN nodes for paging.
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IE/Group Name Presence Range IE type and Semantics description
reference
Recommended Cells for M 9.3.1.71
Paging
Recommended RAN Nodes | M 9.3.1.101
for Paging
9.3.1.101 Recommended RAN Nodes for Paging
This |E contains recommended NG-RAN nodes for paging.
IE/Group Name Presence Range IE type and Semantics description
reference
Recommended RAN Node 1
List
>Recommended RAN 1..<maxnoofR Includes visited and non-visited
Node Item ecommendedR NG-RAN nodes, where visited
ANNodes> NG-RAN nodes are listed in the
order the UE visited them with
the most recent NG-RAN node
being the first in the list. Non-
visited NG-RAN nodes are
included after the visited NG-
RAN node they are associated
with.
>>CHOICE AMF Paging The AMF paging target is either
Target an NG-RAN node identity or a
TAI as specified in TS 38.300 [8].
>>>RAN Node
>>>>Global RAN Node | M 9.3.15
ID
>>>TAI
>>>>TAI M 9.3.3.11
Range bound Explanation

maxnoofRedommendedRANNodes

Maximum no. of recommended NG-RAN nodes. Value is 16.

9.3.1.102

PDU Session Aggregate Maximum Bit Rate

Thisl|E is applicable for al Non-GBR QoS flows per PDU session which is defined for the downlink and the uplink
direction and is provided by the SMF to the NG-RAN node.

IE/Group Name Presence Range IE type and Semantics description
reference
PDU Session Aggregate 1 Applicable for Non-GBR QoS
Maximum Bit Rate flows.
>PDU Session Aggregate | M Bit Rate Indicates the PDU session
Maximum Bit Rate 9.3.14 Aggregate Maximum Bit Rate as
Downlink specified in TS 23.501 [9] in the
downlink direction.

>PDU Session Aggregate | M Bit Rate Indicates the PDU session
Maximum Bit Rate Uplink 9.3.1.4 Aggregate Maximum Bit Rate as

specified in TS 23.501 [9] in the
uplink direction.

9.3.1.103

Maximum Integrity Protected Data Rate

This |E indicates the maximum aggregate data rate for integrity protected DRBs for a UE as defined in TS 38.300 [§].

ETSI




3GPP TS 38.413 version 15.8.0 Release 15 156 ETSI TS 138 413 V15.8.0 (2020-07)

IE/Group Name Presence Range IE type and Semantics description
reference
Maximum Integrity M ENUMERATED Defines the upper bound of the
Protected Data Rate (64kbps, max UE aggregate data rate of user plane
rate, ...) integrity protected data for either
UL or DL.

9.3.1.104  Overload Response

This |E indicates the required behaviour of the NG-RAN node in an overload situation.

IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE Overload M
Response
>Overload Action
>>Qverload Action M 9.3.1.105

9.3.1.105 Overload Action

This|E indicates which signalling traffic is subject to rejection by the NG-RAN node in an AMF overload situation as
defined in TS 23.501 [9].

IE/Group Name Presence Range IE type and reference Semantics description

Overload Action M ENUMERATED
(Reject RRC connection
establishments for non-
emergency MO DT,
Reject RRC connection
establishments for
Signalling, Permit
Emergency Sessions
and mobile terminated
services only, Permit
High Priority Sessions
and mobile terminated
services only, ...)

9.3.1.106 Traffic Load Reduction Indication

This |E indicates the percentage of the type of traffic relative to the instantaneous incoming rate at the NG-RAN node,
asindicated in the Overload Action IE, to be rejected.

IE/Group Name Presence Range IE type and Semantics description
reference
Traffic Load Reduction M INTEGER (1..99)
Indication

9.3.1.107 Slice Overload List

This|E indicates the list of overloaded dlices.

IE/Group Name Presence Range IE type and Semantics description
reference
Slice Overload Item 1..<maxnoofSli
celtems>
>S-NSSAI M 9.3.1.24
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Range bound Explanation

maxnoofSliceltems Maximum no. of signalled slice support items. Value is 1024.

9.3.1.108 RAN Status Transfer Transparent Container

This|E is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. It isused for intra
5GC NG handover.

This|E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
DRBs Subject to 1 -
Status Transfer List
>DRBs Subject to 1..<maxn -
Status Transfer Item oof
DRBs>
>>DRB ID M 9.3.1.53 -
>>CHOICE UL DRB M -
Status
>>>12 bits
>>>>UL COUNT M COUNT Value PDCP-SN and -
Value for PDCP SN HFN of the first
Length 12 missing UL PDCP
9.3.1.109 SDU in case of 12
bit long PDCP-
SN.
>>>>Receive (0] BIT STRING The IE is used in -
Status of UL PDCP (SIZE(1..2048)) | case of 12 bit long
SDUs PDCP-SN.
The first bit
indicates the
status of the SDU
after the First
Missing UL PDCP
SDU.
The N bit
indicates the
status of the UL
PDCP SDU in
position (N + First
Missing SDU
Number) modulo
(1 + the maximum
value of the
PDCP-SN).
0: PDCP SDU has
not been received.
1: PDCP SDU has
been received
correctly.
>>>18 bits
>>>>UL COUNT M COUNT Value PDCP-SN and -
Value for PDCP SN HFN of the first
Length 18 missing UL PDCP
9.3.1.110 SDU in case of 18

ETSI




3GPP TS 38.413 version 15.8.0 Release 15 159 ETSI TS 138 413 V15.8.0 (2020-07)

>>>>Receive (e} BIT STRING The IE is used in -
Status of UL PDCP (SIZE(1..131072 | case of 18 bit long
SDUs ) PDCP-SN.

The first bit
indicates the
status of the SDU
after the First
Missing UL PDCP
SDU.

The Nt bit
indicates the
status of the UL
PDCP SDU in
position (N + First
Missing SDU
Number) modulo
(1 + the maximum
value of the
PDCP-SN).

0: PDCP SDU has
not been received.
1: PDCP SDU has
been received
correctly.

>>CHOICE DL DRB M R
Status

>>>12 bits

>>>>DL COUNT M COUNT Value PDCP-SN and -
Value for PDCP SN HFN that the
Length 12 target NG-RAN
9.3.1.109 node should
assign for the next
DL PDCP SDU
not having an SN
yet in case of 12
bit long PDCP-
SN.

>>>18 bits

>>>>DL COUNT M COUNT Value PDCP-SN and -
Value for PDCP SN HFN that the
Length 18 target NG-RAN
9.3.1.110 node should
assign for the next
DL PDCP SDU
not having an SN
yet in case of 18
bit long PDCP-
SN.

>>0ld Associated (0] Associated QoS | Indicates that the YES reject
QoS Flow List - UL Flow List source NG-RAN
End Marker Expected 9.3.1.99 node has initiated
QoS flow re-
mapping and has
not yet received
SDAP end
markers, as
described in TS
38.300 [8].

Range bound Explanation

maxnoofDRBs Maximum no. of DRBs allowed towards one UE. Value is 32.
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This |E contains a PDCP sequence number and a hyper frame number in case of 12 bit long PDCP-SN.

12

(0..1048575)

IE/Group Name Presence Range IE type and Semantics description
reference
PDCP SN Length 12 M INTEGER (0..4095)
HFN for PDCP SN Length M INTEGER

9.3.1.110

COUNT Value for PDCP SN Length 18

This |E contains a PDCP sequence number and a hyper frame number in case of 18 bit long PDCP-SN.

IE/Group Name Presence Range IE type and Semantics description
reference
PDCP SN Length 18 M INTEGER
(0..262143)
HFN for PDCP SN Length M INTEGER
18 (0..16383)

9.3.1.111

RRC Establishment Cause

This |E indicates the reason for RRC Connection Establishment as received from the UE in the EstablishmentCause
defined in TS 38.331[18] and TS 36.331 [21], or the reason for RRC Connection Resume as received from the UE in

the ResumceCause defined in TS 38.331 [18].

mps-PriorityAccess,
mcs-PriorityAccess,

notAvailable)

IE/Group Name Presence Range IE type and Semantics description
reference

RRC Establishment Cause | M ENUMERATED The notAvailable value is used in
(emergency, case the UE is re-establishing an
highPriorityAccess, RRC connection but there is
mt-Access, fallback to RRC connection
mo-Signalling, establishment as described in
mo-Data, [18], or the ResumceCause
mo-VoiceCall, received from the UE does not
mo-VideoCall, map to any other value of the
mo-SMS, RRC Establishment Cause IE.

9.3.1.112

Warning Area Coordinates

This |E contains the affected alert area coordinates of a warning message, and will be broadcast over the radio interface.

(SIZE(1..1024))

IE/Group Name Presence Range IE type and Semantics description
reference
Warning Area Coordinates M OCTET STRING

9.3.1.113

Network Instance

This |E provides the network instance to be used by the NG-RAN node when selecting a particular transport network
resource as described in TS 23.501 [9].
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IE/Group Name Presence Range IE type and Semantics description
reference
Network Instance M INTEGER (1..256,

)

9.3.1.114

Secondary RAT Usage Information

This|E providesinformation on the secondary resources used with MR-DC.

IE/Group Name Presence Range IE type and Semantics description
reference
PDU Session Usage 0.1
Report
>RAT Type M ENUMERATED (nR,
e-UTRA, ...)
>PDU Session Timed M Volume Timed
Report List Report List
9.3.1.115
QoS Flows Usage Report 0.1
List
>QoS Flow Usage 1..<maxnoofQ
Report Item 0oSFlows>
>>Qo0S Flow Indicator M 9.3.1.51
>>RAT Type M ENUMERATED (nR,
e-UTRA, ...)
>>QoS Flows Timed M Volume Timed
Report List Report List
9.3.1.115
Range bound Explanation

maxnoofQoSFlows

Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.3.1.115

Volume Timed Report List

This | E provides information on the data usage.

IE/Group Name

Presence

Range

IE type and
reference

Semantics description

Volume Timed Report
Item

1..<maxnoofTi
mePeriods>

>Start Timestamp

OCTET STRING
(SIZE(4))

UTC time encoded in the same
format as the first four octets of
the 64-bit timestamp format as
defined in section 6 of IETF RFC
5905 [14]. It indicates the start
time of the collecting period of
the included Usage Count UL IE
and Usage Count DL IE.

>End Timestamp

OCTET STRING
(SIZE(4))

UTC time encoded in the same
format as the first four octets of
the 64-bit timestamp format as
defined in section 6 of IETF RFC
5905 [14]. It indicates the end
time of the collecting period of
the included Usage Count UL IE
and Usage Count DL IE.

>Usage Count UL

INTEGER (0..25%1)

The unit is: octets.

>Usage Count DL

INTEGER (0..25%1)

The unit is: octets.

Range bound

Explanation

maxnoofTimePeriods

Maximum no. of time reporting periods. Value is 2.
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This|E is used to indicate that the AMF and the UE support the redirection for voice for EPS Fallback.

IE/Group Name Presence Range IE type and Semantics description
reference
Redirection for Voice EPS M ENUMERATED
Fallback (possible, not-
possible, ...)

9.3.1.117

UE Retention Information

This |E alows the NG-RAN node and the AMF to indicate whether prior UE related contexts and related UE-associated
logical NG-connections and RRC connections are intended to be retained.

IE/Group Name Presence Range IE type and Semantics description
reference
UE Retention Information M ENUMERATED
(ues-retained, ...)

9.3.1.118

UL Forwarding

This|E indicates that the QoS flow is proposed for forwarding of uplink packets.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

UL Forwarding

M

ENUMERATED (UL
forwarding proposed, ...)

9.3.1.119

This | E provides information for assisting in parameters tuning of the NG-RAN node.

CN Assisted RAN Parameters Tuning

IE/Group Name Presence Range IE type and Semantics description
reference
Expected UE Behaviour (0] 9.3.1.93 This IE may be present in case

the Core Network Assistance
Information for RRC INACTIVE
IE is not included and is ignored
otherwise.

9.3.1.120

Common Network Instance

This |E provides the common network instance to be used by the NG-RAN node when selecting a particular transport
network resource as described in TS 23.501 [9] in aformat common with 5GC.

IE/Group Name Presence Range IE type and Semantics description
reference
Common Network Instance | M OCTET STRING

9.3.2

9.3.21

Transport Network Layer Related IEs

QoS Flow per TNL Information List

This|E isused to provide alist of additional UP transport layer information for a split PDU session, along with the

associated QoS flows.
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IE/Group Name Presence Range IE type and Semantics description
reference
QoS Flow per TNL 1..<maxnoofM
Information Item ultiConnectivity
MinusOne>
>QoS Flow per TNL M 9.3.2.8
Information
Range bound Explanation

maxnoofMultiConnectivityMinusOne

Maximum no. of connectivity allowed for a UE minus one. Value is 3. The
current version of the specification supports 1.

9.3.2.2

UP Transport Layer Information

This|E isused to provide the NG user plane transport layer information associated with a PDU session for an NG-RAN
node — AMF pair. In thisrelease it corresponds to an IP address and a GTP Tunnel Endpoint Identifier.

IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE UP Transport M
Layer Information
>GTP tunnel
>>Endpoint IP Address M Transport Layer
Address
9.3.2.4
>>GTP-TEID M 9.3.2.5
9.3.2.3 E-RAB ID
This|E isthe identifier of the LTE E-RAB.
IE/Group Name Presence Range IE type and Semantics description
reference
E-RAB ID M INTEGER (0..15, ...
9.3.24 Transport Layer Address
ThislE isan IP address.
IE/Group Name Presence Range IE type and Semantics description
reference
Transport Layer Address M BIT STRING The Radio Network Layer is not

(SIZE(1..160, ...))

supposed to interpret the
address information. It should
pass it to the Transport Layer for
interpretation.

For details, see TS 38.414 [14].

9.3.2.5 GTP-TEID
ThislE isthe GTP Tunnel Endpoint Identifier to be used for the user plane transport between the NG-RAN node and
the UPF.
IE/Group Name Presence Range IE type and Semantics description
reference
GTP-TEID M OCTET STRING For details and range, see TS
(SIZE(4)) 29.281 [15].
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This |E is used to provide the NG control plane transport layer information associated with an NG-RAN node — AMF

pair.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
CHOICE CP Transport
Layer Information
>Endpoint-IP-address -
>>Endpoint IP Address M Transport Layer -
Address
9.3.24
>Endpoint-IP-address- YES reject
and-port
>>Endpoint IP Address M Transport Layer -
Address
9.3.24
>>Port Number M OCTET STRING -
(SIZE(2)

9.3.2.7

TNL Association List

This|E contains alist of TNL associations. It is used for example to indicate failed TNL association(s).

IE/Group Name Presence Range IE type and Semantics description
reference
TNL Association Item 1..<maxnoofT
NLAssociation
S>
>TNL Association Address | M CP Transport Layer
Information
9.3.2.6
>Cause M 9.3.1.2
Range bound Explanation

maxnoofTNLAssociations

Maximum no. of TNL Associations between the NG-RAN node and the

AMF. Value is 32.

non-ue, both, ...)

9.3.2.8 QoS Flow per TNL Information
This | E indicates the NG-U transport layer information and associated list of QoS flows.
IE/Group Name Presence Range IE type and Semantics description
reference
UP Transport Layer M 9.3.2.2
Information
Associated QoS Flow List M 9.3.1.99
9.3.2.9 TNL Association Usage
This|E indicates the usage of the TNL association.
IE/Group Name Presence Range IE type and Semantics description
reference
TNL Association Usage 0] ENUMERATED (ue, | Indicates whether the TNL

association is only used for UE-
associated signalling, or non-UE-
associated signalling, or both.
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9.3.2.10 TNL Address Weight Factor
This |E indicates the weight factor of the TNL address.
IE/Group Name Presence Range IE type and Semantics description
reference

TNL Address Weight Factor | M

INTEGER (0..255) Value 0 indicates the TNL
address is not permitted for the
initial NGAP message. If the
value for each TNL address is
the same, it indicates the
deployments that rely solely on
5GC-based load balancing.

9.3.2.11 UP Transport Layer Information Pair List

This|E isused to provide alist of uplink UP transport layer information and associated downlink UP transport layer

information for a split PDU session.

IE/Group Name Presence

Range IE type and Semantics description
reference

UP Transport Layer
Information Pair Item

1..<maxnoofM
ultiConnectivity

MinusOne>

>UL NG-U UP TNL M UP Transport Layer
Information Information

9.3.2.2
>DL NG-U UP TNL M UP Transport Layer
Information Information

9.3.2.2

Range bound Explanation

maxnoofMultiConnectivityMinusOne

Maximum no. of connectivity allowed for a UE minus one. Value is 3. The
current version of the specification supports 1.

9.3.2.12 UP Transport Layer Information List

This|E isused to provide alist of additional UP transport layer information for a split PDU session.

IE/Group Name Presence

Range IE type and Semantics description
reference

UP Transport Layer
Information ltem

1..<maxnoofM
ultiConnectivity

MinusOne>
>NG-U UP TNL M UP Transport Layer
Information Information
9.3.2.2
Range bound Explanation

maxnoofMultiConnectivityMinusOne

Maximum no. of connectivity allowed for a UE minus one. Value is 3. The
current version of the specification supports 1.

9.3.2.13 QoS Flow List with Data Forwarding

This|E isused to provide alist of QoS flows with indication if forwarding is accepted.
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IE/Group Name Presence Range IE type and Semantics description
reference
QoS Flow Item with Data 1..<maxnoofQ
Forwarding 0SFlows>
>QoS Flow ldentifier M 9.3.1.51
>Data Forwarding (0] 9.3.1.62
Accepted
Range bound Explanation
maxnoofQoSFlows Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.3.3 NAS Related IEs

9.3.3.1 AMF UE NGAP ID
This|E uniquely identifies the UE association over the NG interface, as described in TS 38.401 [2].
IE/Group Name Presence Range IE type and Semantics description
reference
AMF UE NGAP ID M INTEGER (0..2%°-1)
9.3.3.2 RAN UE NGAP ID
This |E uniquely identifies the UE association over the NG interface within the NG-RAN node.
IE/Group Name Presence Range IE type and Semantics description
reference
RAN UE NGAP ID M INTEGER (0..232-1)
9.3.3.3 GUAMI
This |E indicates the AMF identity.
IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 9.3.35
AMF Region ID M BIT STRING
(SIZE(8))
AMEF Set ID M 9.3.3.12
AMF Pointer M 9.3.3.19
9.3.34 NAS-PDU
This|E contains a 5GC — UE or UE — 5GC message that is transferred without interpretation in the NG-RAN node.
IE/Group Name Presence Range IE type and Semantics description
reference
NAS-PDU M OCTET STRING The content is defined in TS
24.501 [26].
9.3.3.5 PLMN ldentity

This |E indicates the PLMN Identity.
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IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M OCTET STRING Digits 0 to 9 encoded 0000 to
(SIZE(3)) 1001, 1111 used as filler digit.

Two digits per octet:

- bits 4 to 1 of octet n encoding
digit 2n-1

- bits 8 to 5 of octet n encoding
digit 2n

PLMN Identity consists of 3 digits
from MCC followed by either:

- a filler digit plus 2 digits from
MNC (in case of 2 digit MNC) or
- 3 digits from MNC (in case of 3
digit MNC).

9.3.3.6 SON Configuration Transfer

This |E contains the configuration information, used by e.g., SON functionality, and additionally includes the NG-RAN
node identifier of the destination of this configuration information and the NG-RAN node identifier of the source of this
information.

IE/Group Name Presence Range IE type and Semantics description
reference
Target RAN Node ID M
>Global RAN Node ID M 9.3.15
>Selected TAI M TAI
9.3.3.11
Source RAN Node ID M
>Global RAN Node ID M 9.3.1.5
>Selected TAI M TAI
9.3.3.11
SON Information M 9.3.3.7
Xn TNL Configuration Info C- 9.3.3.9 Source NG-RAN node Xn TNL
ifSONInfor Configuration Info.
mationRe
quest
Condition Explanation
ifSONInformationRequest This IE shall be present if the SON Information IE contains the SON
Information Request IE set to "Xn TNL Configuration Info"
9.3.3.7 SON Information
This|E identifies the nature of the configuration information transferred, i.e., arequest, areply or areport.
IE/Group Name Presence Range IE type and Semantics description
reference

CHOICE SON Information M

>SON Information

Request
>>SON Information M ENUMERATED
Request (Xn TNL
Configuration Info,
)
>SON Information Reply
>>SON Information Reply | M 9.3.3.8
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9.3.3.8 SON Information Reply
This | E contains the configuration information to be replied to the NG-RAN node.
IE/Group Name Presence Range IE type and Semantics description
reference
Xn TNL Configuration Info ©] 9.3.3.9
9.3.3.9 Xn TNL Configuration Info
This|E isused for signalling Xn TNL Configuration information for automatic Xn SCTP association establishment.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Xn Transport Layer 1..<maxnoo -
Addresses fXnTLAS>
>Transport Layer M 9.3.24 Transport Layer -
Address Addresses for Xn
SCTP endpoint.
Xn Extended Transport 0..<maxnoo -
Layer Addresses fXNEXtTLAS
>
>|P-Sec Transport Layer | O Transport Layer | Transport Layer -
Address Address Addresses for IP-
9.3.24 Sec endpoint.
>Xn GTP Transport 0..<maxnoo -
Layer Addresses XnGTP-
TLAS>
>>GTP Transport Layer | M Transport Layer | GTP Transport -
Address Address Layer Addresses for
9.3.24 GTP end-points
(used for data
forwarding over Xn).
>Xn SCTP Transport 0..<maxnoo YES ignore
Layer Addresses fXnTLAS>
>>Transport Layer M Transport Layer | Transport Layer -
Address SCTP Address Addresses for Xn
9.3.24 SCTP endpoint.
Range bound Explanation
maxnoofXnTLAs Maximum no. of Xn Transport Layer Addresses for an SCTP end-point.
Value is 2.
maxnoofXnExtTLAS Maximum no. of Xn Extended Transport Layer Addresses in the message.
Value is 16.
maxnoofXnGTP-TLAs Maximum no. of Xn GTP Transport Layer Addresses for a GTP end-point
in the message. Value is 16.
9.3.3.10 TAC
This|E is used to uniquely identify a Tracking Area Code.
IE/Group Name Presence Range IE type and Semantics description
reference
TAC M OCTET STRING
(SIZE(3))
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9.3.3.11 TAl
This|E is used to uniquely identify a Tracking Area.
IE/Group Name Presence Range IE type and Semantics description
reference

PLMN Identity M 9.3.35

TAC M 9.3.3.10
9.3.3.12 AMF Set ID

This |E is used to uniquely identify an AMF Set within the AMF Region.

IE/Group Name Presence Range IE type and Semantics description
reference
AMF Set ID M BIT STRING
(SIZE(10))
9.3.3.13 Routing ID
This|E isused to identify an LMF within the 5GC.
IE/Group Name Presence Range IE type and Semantics description
reference
Routing ID M OCTET STRING
9.3.3.14 NRPPa-PDU
This|E contains an NG-RAN node — LMF or LMF — NG-RAN node message that is transferred without interpretation
inthe AMF.
IE/Group Name Presence Range IE type and Semantics description
reference
NRPPa-PDU M OCTET STRING
9.3.3.15 RAN Paging Priority

This |E contains the service priority as defined in TS 23.501 [9].

IE/Group Name Presence Range IE type and Semantics description
reference
RAN Paging Priority M INTEGER (1..256) Values ordered in decreasing

order of priority, i.e. with 1 as the
highest priority and 256 as the
lowest priority

9.3.3.16 EPS TAC
This|E is used to uniquely identify an EPS Tracking Area Code.
IE/Group Name Presence Range IE type and Semantics description
reference
EPS TAC M OCTET STRING
(SIZE(2))
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9.3.3.17 EPS TAI
This|E is used to uniquely identify an EPS Tracking Area.
IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 9.3.35
EPS TAC M 9.3.3.16
9.3.3.18 UE Paging Identity
This | E represents the Identity with which the UE is paged.
IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE UE Paging M
Identity
>5G-S-TMSI
>>5G-S-TMSI M 9.3.3.20
9.3.3.19 AMF Pointer
This |E is used to identify one or more AMF(s) within the AMF Set.
IE/Group Name Presence Range IE type and Semantics description
reference
AMF Pointer M BIT STRING
(SIZE(6))
9.3.3.20 5G-S-TMSI
This|E isused for security reasons, to hide the identity of a subscriber.
IE/Group Name Presence Range IE type and Semantics description
reference
AMEF Set ID M 9.3.3.12
AMF Pointer M 9.3.3.19
5G-TMSI M OCTET STRING 5G-TMSI is unique within the
(SIZE(4)) AMF that allocated it.
9.3.3.21 AMF Name
This|E isused to uniquely identify the AMF (see TS 38.300[8]). It may also be used as a human readable name of the
AMF.
IE/Group Name Presence Range IE type and Semantics description
reference
AMF Name M PrintableString
(SIZE(1..150, ...))
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This | E indicates whether Paging is originated due to the PDU sessions from the non-3GPP access.

IE/Group Name Presence Range IE type and Semantics description
reference
Paging Origin M ENUMERATED
(non-3GPP, ...)
9.3.3.23 UE Identity Index Value

This |IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 38.304 [12] and TS 36.304 [29].

IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE UE Identity Index
Value
>Index Length 10
>>|ndex Length 10 M BIT STRING Coded as specified in TS 38.304
(SIZE(10)) [12] and TS 36.304 [29].

9.3.3.24

Periodic Registration Update Timer

This|E isused to assist NG-RAN to generate corresponding timer for periodic RNA update for RRC_INACTIVE UEs.

IE/Group Name Presence Range IE type and Semantics description
reference
Periodic Registration M BIT STRING Bits 5 to 1 represent the binary
Update Timer (SIZE(8)) coded timer value.

Bits 6 to 8 define the timer value
unit for the Periodic Registration
Update Timer as follows:

Bits

876

0 0 0 value is incremented in
multiples of 10 minutes

0 0 1 value is incremented in
multiples of 1 hour

0 1 0 value is incremented in
multiples of 10 hours

0 1 1 value is incremented in
multiples of 2 seconds

1 0 0 value is incremented in
multiples of 30 seconds

10 1 value is incremented in
multiples of 1 minute

1 1 1 value indicates that the
timer is deactivated.

11 0 value is incremented in
multiples of 1 hour in this version
of the protocol.
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9.3.3.25 UE-associated Logical NG-connection List

This|E containsalist of UE-associated logical NG-connections.

IE/Group Name Presence Range IE type and Semantics description
reference

UE-associated Logical 1..<maxnoofN

NG-connection Item GConnections
ToReset>

>AMF UE NGAP ID O 9.33.1

>RAN UE NGAP ID (0] 9.3.3.2

Range bound Explanation

maxnoofNGConnectionsToReset Maximum no. of UE-associated logical NG-connections allowed to reset in

one message. Value is 65536.

9.3.3.26 NAS Security Parameters from NG-RAN

This | E provides security related parameters for inter-system handover from NG-RAN to E-UTRAN viathe eNB to the
UE.

IE/Group Name Presence Range IE type and Semantics description
reference
NAS Security Parameters M OCTET STRING Refers to the N1 mode to S1
from NG-RAN mode NAS transparent container

IE, the details of the IE definition
and the encoding are specified in
TS 24.501 [26].

9.3.3.27 Source to Target AMF Information Reroute

This |E is used to transparently pass information provided by NSSF from the source AMF to the target AMF through
the NG-RAN node; it is produced by the source core network node and is transmitted to the target core network node.

ETSI



3GPP TS 38.413 version 15.8.0 Release 15 173 ETSI TS 138 413 V15.8.0 (2020-07)
IE/Group Name Presence Range IE type and Semantics description
reference
Configured NSSAI (0] OCTET STRING The maximum number of S-

(SIZE(128))

NSSAI in Configured NSSAI is
16.This IE contains optional
mapping S-NSSAI.

When present, this IE shall be
transmitted transparent from the
source Core network node to the
target Core network node.

The octets of the OCTET
STRING are encoded according
to description in TS 29.531 [30]

Rejected NSSAI in PLMN (0]

OCTET STRING
(SIZE(32))

This |IE contain the rejected
NSSAI(s) in the PLMN.

When present, this IE shall be
transmitted transparent from the
source Core network node to the
target Core network node.

The octets of the OCTET
STRING are encoded according
to description in TS 29.531 [30].

Rejected NSSAI in TA (0]

OCTET STRING
(SIZE(32))

This |IE contain the rejected
NSSAI(s) in the TA.

When present, this IE shall be
transmitted transparent from the
source Core network node to the
target Core network node.

The octets of the OCTET
STRING are encoded according
to description in TS 29.531 [30].

9.34 SMF Related IEs

9.34.1

This|E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
PDU Session Aggregate | O 9.3.1.102 This IE shall be YES reject
Maximum Bit Rate present when at
least one Non-
GBR QoS flow is
being setup and is
ignored otherwise.
UL NG-U UP TNL M UP Transport UPF endpoint of YES reject
Information Layer the NG-U
Information transport bearer,
9.3.2.2 for delivery of UL
PDUs.
Additional UL NG-U UP | O UP Transport UPF endpoint of YES reject
TNL Information Layer the additional NG-
Information List | U transport
9.3.2.12 bearer(s), for
delivery of UL
PDUs for split
PDU session.
Data Forwarding Not @) 9.3.1.63 This IE may be YES reject
Possible present in case of
HANDOVER
REQUEST
message and is
ignored otherwise.
PDU Session Type M 9.3.1.52 YES reject
Security Indication ©) 9.3.1.27 YES reject
Network Instance (0] 9.3.1.113 This IE is ignored YES reject
if the Common
Network Instance
IE is included.
QoS Flow Setup 1 YES reject
Request List
>Qo0S Flow Setup 1..<maxno -
Request Item ofQoSFlo
ws>
>>Qo0S Flow Identifier | M 9.3.151 -
>>QoS Flow Level M 9.3.1.12 -
QoS Parameters
>>E-RAB ID 0] 9.3.2.3 -
Common Network (0] 9.3.1.120 YES ignore
Instance
Range bound Explanation

maxnoofQoSFlows

Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.34.2

This |E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics description
reference
DL QoS Flow per TNL M QoS Flow per TNL NG-RAN node endpoint of the
Information Information NG-U transport bearer for
9.3.2.8 delivery of DL PDUs, together

with associated QoS flows.

Additional DL QoS Flow per | O
TNL Information

QoS Flow per TNL
Information List

NG-RAN node endpoint of the
additional NG-U transport

9.3.2.1 bearer(s) for delivery of DL PDUs
for split PDU session, together
with associated QoS flows.
Security Result 0] 9.3.1.59
QoS Flow Failed to Setup (0] QoS Flow List with
List Cause
9.3.1.13
9.34.3 PDU Session Resource Modify Request Transfer
This |E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
PDU Session Aggregate | O 9.3.1.102 YES reject
Maximum Bit Rate
UL NG-U UP TNL 0..1 YES reject
Modify List
>UL NG-U UP TNL 1..<maxno -
Modify Iltem ofMultiCon
nectivity>
>>UL NG-U UP TNL M UP Transport UPF endpoint of -
Information Layer the NG-U
Information transport bearer,
9.3.2.2 for delivery of UL
PDUs.
>>DL NG-U UP TNL M UP Transport Identifies the NG- -
Information Layer U transport bearer
Information at the NG-RAN
9.3.2.2 node.
Network Instance (0] 9.3.1.113 This IE is ignored YES reject
if the Common
Network Instance
IE is included.
QoS Flow Add or 0.1 YES reject
Modify Request List
>QoS Flow Add or 1..<maxno -
Modify Request ltem ofQoSFlo
ws>
>>Qo0S Flow Identifier | M 9.3.1.51 -
>>Qo0S Flow Level (0] 9.3.1.12 -
QoS Parameters
>>E-RAB ID 0] 9.3.2.3 -
QoS Flow to Release (@] QoS Flow List YES reject
List with Cause
9.3.1.13
Additional UL NG-U UP | O UP Transport UPF endpoint of YES reject
TNL Information Layer the additional NG-
Information List | U transport
9.3.2.12 bearer(s)
proposed for
delivery of UL
PDUs for split
PDU session.
Common Network (0] 9.3.1.120 YES ignore
Instance
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Range bound Explanation
maxnoofQoSFlows Maximum no. of QoS flows allowed within one PDU session. Value is 64.
maxnoofMultiConnectivity Maximum no. of connectivity allowed for a UE. Value is 4. The current version
of the specification supports up to 2 connectivity.

9.34.4 PDU Session Resource Modify Response Transfer
This|E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
DL NG-U UP TNL (0] UP Transport NG-RAN node -
Information Layer endpoint of the
Information NG-U transport
9.3.2.2 bearer, for delivery
of DL PDUs.
UL NG-U UP TNL (0] UP Transport Identifies the NG- -
Information Layer U transport bearer
Information at the 5GC node.
9.3.2.2
QoS Flow Add or 0.1 -
Modify Response List
>QoS Flow Add or 1..<maxno -
Modify Response ofQoSFlo
Item ws>
>>Qo0S Flow Identifier | M 9.3.1.51 -
Additional DL QoS Flow | O QoS Flow per NG-RAN node -
per TNL Information TNL Information | endpoint of the
List additional NG-U
9.3.2.1 transport bearer(s)
for delivery of DL
PDUs for split
PDU session,
together with
associated QoS
flows.
QoS Flow Failedto Add | O QoS Flow List -
or Modify List with Cause
9.3.1.13
Additional NG-U UP (0] UP Transport NG-RAN node YES ignore
TNL Information Layer endpoint of the
Information Pair | NG-U transport
List bearer
9.3.2.11 corresponding to
the modified UPF
endpoint received
in the PDU
Session Resource
Modify Request
Transfer IE in case
of PDU session
split.
Range bound Explanation
maxnoofQoSFlows Maximum no. of QoS flows allowed within one PDU session. Value is 64.
9.345 PDU Session Resource Notify Transfer

This |E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
QoS Flow Notify List 0.1 -
>QoS Flow Notify 1..<maxno -
Item ofQoSFlo
ws>
>>QoS Flow Identifier | M 9.3.1.51 -
>>Notification Cause M ENUMERATED -
(fullfilled, not
fulfilled, ...)
QoS Flow Released List | O QoS Flow List -
with Cause
9.3.1.13
Secondary RAT Usage | O 9.3.1.114 YES ignore
Information
Range bound Explanation

maxnoofQoSFlows

Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.3.4.6

This |E istransparent to the AMF.

PDU Session Resource Modify Indication Transfer

security status

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
DL QoS Flow per TNL M QoS Flow per NG-RAN node -
Information TNL Information | endpoint of the
9.3.2.8 NG-U transport
bearer for delivery
of DL PDUs,
together with
associated QoS
flows.
Additional DL QoS Flow | O QoS Flow per NG-RAN node -
per TNL Information TNL Information | endpoint of the
List additional NG-U
9.3.2.1 transport bearer(s)
for delivery of DL
PDUs for split
PDU session,
together with
associated QoS
flows
Secondary RAT Usage | O 9.3.1.114 YES ignore
Information
Security Result (0] 9.3.1.59 Current UP YES ignore

9.3.4.7

This |E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics description
reference

QoS Flow Modify Confirm 1

List

>QoS Flow Modify 1..<maxnoofQ

Confirm Item oSFlows>

>>Qo0S Flow Identifier M 9.3.1.51
UL NG-U UP TNL M UP Transport Layer | UPF endpoint of the NG-U
Information Information transport bearer corresponding
9.3.2.2 to the DL NG-U UP TNL

Information IE received in the
PDU Session Resource Modify
Indication Transfer IE.

Additional NG-U UP TNL (@]
Information

UP Transport Layer
Information Pair List
9.3.2.11

NG-RAN node endpoint of the
NG-U transport bearer indicated
in the PDU Session Resource
Modify Indication Transfer IE and
the corresponding UPF endpoint
for split PDU session.

QoS Flow Failed to Modify (0]
List

QoS Flow List with
Cause
9.3.1.13

Range bound Explanation

maxnoofQoSFlows Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.34.8 Path Switch Request Transfer
This |E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
DL NG-U UP TNL M UP Transport NG-RAN node -
Information Layer endpoint of the
Information NG-U transport
9.3.2.2 bearer, for delivery
of DL PDUs.
DL NG-U TNL (0] ENUMERATED | Indicates that DL -
Information Reused (true, ...) NG-U TNL
Information has
been reused.
User Plane Security (0] 9.3.1.60 -
Information
QoS Flow Accepted 1 QoS flows -
List associated with
the DL NG-U UP
TNL Information
IE.
>QoS Flow Accepted 1..<maxno -
Item ofQoSFlo
ws>
>>QoS Flow Identifier | M 9.3.1.51 -
Additional DL QoS Flow | O QoS Flow per NG-RAN node YES ignore
per TNL Information TNL Information | endpoint of the
List additional NG-U
9.3.2.1 transport bearer(s)
for delivery of DL
PDUs for split
PDU session,
together with
associated QoS
flows.
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Range bound

Explanation

maxnoofQoSFlows

Maximum no. of QoS flows allowed within one PDU session. Value is 64.

9.3.4.9 Path Switch Request Acknowledge Transfer
This |E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
UL NG-U UP TNL (0] UP Transport UPF endpoint of -
Information Layer the NG-U
Information transport bearer
9.3.2.2 corresponding to
the DL NG-U UP
TNL Information IE
received in the
Path Switch
Request Transfer
IE.
Security Indication 0] 9.3.1.27 -
Additional NG-U UP (0] UP Transport NG-RAN node YES ignore
TNL Information Layer endpoint of the
Information Pair | NG-U transport
List bearer indicated in
9.3.2.11 the Path Switch
Request Transfer
IE and the
corresponding
UPF endpoint for
split PDU session.
9.3.4.10 Handover Command Transfer

This |E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
DL Forwarding UP TNL | O UP Transport To deliver -
Information Layer forwarded DL
Information PDUs.
9.3.2.2
QoS Flow to be 0.1 QoS flows -
Forwarded List associated with
the DL Forwarding
UP TNL
Information IE.
>QoS Flow to be 1..<maxno -
Forwarded Item ofQoSFlo
ws>
>>QoS Flow Identifier | M 9.3.1.51 -
Data Forwarding (0] 9.3.1.77 -
Response DRB List
Additional DL (0] QoS Flow per NG-RAN node YES ignore
Forwarding UP TNL TNL Information | endpoint to deliver
Information List forwarded DL
9.3.21 PDUs for split
PDU session,
together with
associated QoS
flows to be
forwarded.
UL Forwarding UP TNL | O UP Transport To deliver YES reject
Information Layer forwarded UL
Information PDUs
9.3.2.2
Additional UL (0] UP Transport NG-RAN node YES reject
Forwarding UP TNL Layer endpoint to deliver
Information Information List | forwarded UL
9.3.2.12 PDUs for split
PDU session.
Range bound Explanation
maxnoofQoSFlows Maximum no. of QoS flows allowed within one PDU session. Value is 64.
9.34.11 Handover Request Acknowledge Transfer

This|E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
DL NG-U UP TNL M UP Transport NG-RAN node -
Information Layer endpoint of the
Information NG-U transport
9.3.2.2 bearer, for delivery
of DL PDUs.
DL Forwarding UP TNL | O UP Transport To deliver -
Information Layer forwarded DL
Information PDUs.
9.3.2.2
Security Result 0] 9.3.1.59 -
QoS Flow Setup M QoS Flow List QoS flows -
Response List with Data associated with
Forwarding the DL NG-U UP
9.3.2.13 TNL Information
IE.
QoS Flow Failed to (0] QoS Flow List -
Setup List with Cause
9.3.1.13
Data Forwarding (0] 9.3.1.77 -
Response DRB List
Additional DL UP TNL 0.1 YES ignore
Information for HO
List
>Additional DL UP 1..<maxno Additional DL UP -
TNL Information for ofMultiCon TNL Information
HO Item nectivityMi for split PDU
nusOne> session, in the
same order as the
UPF endpoint of
the additional NG-
U transport
bearer(s) received
in the PDU
Session Request
Setup Transfer IE
of the Handover
Request message.
>>Additional DL NG- M UP Transport NG-RAN node -
U UP TNL Information Layer endpoint of the
Information additional NG-U
9.3.2.2 transport bearer
for delivery of DL
PDUs.
>>Additional QoS M QoS Flow List QoS flows -
Flow Setup Response with Data associated with
List Forwarding the Additional DL
9.3.2.13 NG-U UP TNL
Information IE.
>>Additional DL (0] UP Transport NG-RAN node -
Forwarding UP TNL Layer endpoint to deliver
Information Information forwarded DL
9.3.2.2 PDUs.
UL Forwarding UP TNL | O UP Transport To deliver YES reject
Information Layer forwarded UL
Information PDUs
9.3.2.2
Additional UL (0] UP Transport NG-RAN node YES reject
Forwarding UP TNL Layer endpoint to deliver
Information Information List | forwarded UL
9.3.2.12 PDUs for split
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Range bound Explanation

maxnoofQoSFlows Maximum no. of QoS flows allowed within one PDU session. Value is 64.

maxnoofMultiConnectivityMinusOne Maximum no. of connectivity allowed for a UE minus one. Value is 3. The

current version of the specification supports 1.

9.3.4.12

This|E istransparent to the AMF.

PDU Session Resource Release Command Transfer

IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2

9.3.4.13 PDU Session Resource Notify Released Transfer
This |E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Cause M 9.3.1.2 -
Secondary RAT Usage (0] 9.3.1.114 YES ignore
Information
9.3.4.14 Handover Required Transfer
This|E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics description
reference
Direct Forwarding Path (0] 9.3.1.64
Availability
9.3.4.15 Path Switch Request Setup Failed Transfer
This |E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2

9.3.4.16

This|E istransparent to the AMF.

PDU Session Resource Setup Unsuccessful Transfer

IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2
Criticality Diagnostics (0] 9.3.1.3
9.3.4.17 PDU Session Resource Modify Unsuccessful Transfer

This|E istransparent to the AMF.
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IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2
Criticality Diagnostics O] 9.3.1.3

9.3.4.18

This|E istransparent to the AMF.

Handover Preparation Unsuccessful Transfer

IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2
9.3.4.19 Handover Resource Allocation Unsuccessful Transfer
This |E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2
Criticality Diagnostics O] 9.3.1.3

9.3.4.20

This|E istransparent to the AMF.

Path Switch Request Unsuccessful Transfer

IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2
9.3.4.21 PDU Session Resource Release Response Transfer
This |E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Secondary RAT Usage (0] 9.3.1.114 YES ignore
Information

9.3.4.22 PDU Session Resource Modify Indication Unsuccessful Transfer
This|E istransparent to the AMF.
IE/Group Name Presence Range IE type and Semantics description
reference
Cause M 9.3.1.2
9.3.4.23 Secondary RAT Data Usage Report Transfer

This |E istransparent to the AMF.

IE/Group Name Presence Range IE type and Semantics description
reference
Secondary RAT Usage (0] 9.3.1.114
Information
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9.4 Message and Information Element Abstract Syntax (with
ASN.1)

94.1 General
NGAP ASN.1 definition conformsto ITU-T Rec. X.691 [4], ITU-T Rec. X.680 [5] and ITU-T Rec. X.681 [6].

The ASN.1 definition specifies the structure and content of NGAP messages. NGAP messages can contain any |Es
specified in the object set definitions for that message without the order or number of occurrence being restricted by
ASN.1. However, for this version of the standard, a sending entity shall construct an NGA P message according to the
PDU definitions module and with the following additional rules:

- |Esshall be ordered (in an |E container) in the order they appear in object set definitions.

- Object set definitions specify how many times IEs may appear. An |E shall appear exactly once if the presence
field in an object has value "mandatory”. An |E may appear at most once if the presence field in an object has
value "optional" or "conditiona”. If in atabular format thereis multiplicity specified for an |E (i.e., an IE list)
then in the corresponding ASN.1 definition the list definition is separated into two parts. Thefirst part defines an
|E container list where the list elements reside. The second part defines list elements. The |E container list
appears as an |E of its own. For this version of the standard an | E container list may contain only one kind of list
elements.

NOTE: Intheabove"IE" meansan IE in the object set with an explicit ID. If one IE needs to appear more than
once in one object set, then the different occurrences will have different IE IDs.

If an NGAP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax
Error, and the message shall be handled as defined for Abstract Syntax Error in subclause 10.3.6.

9.4.2 Usage of private message mechanism for non-standard use

The private message mechanism for non-standard use may be used:

- for special operator- (and/or vendor) specific features considered not to be part of the basic functionality, i.e., the
functionality required for a complete and high-quality specification in order to guarantee multivendor
interoperability;

- by vendors for research purposes, e.g., to implement and evaluate new algorithms/features before such features
are proposed for standardisation.

The private message mechanism shall not be used for basic functionality. Such functionality shall be standardised.
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9.4.3 Elementary Procedure Definitions

-- ASNLISTART

R R Sk SR Sk Sk Sk S S S Sk S S S Sk S Sk S Sk S Sk Sk Sk S Sk S S S R Sk R S S Sk Sk Sk Sk S S S kS kS kS kS S S S S S S

-- Elementary Procedure definitions

EE Rk Sk Sk Sk Sk Sk Sk Sk Sk S S Sk S R Sk kS Sk Sk Sk Sk S S S S Sk Sk Sk S S Sk kS Sk Sk Sk S S S Sk Sk Sk S Sk kS kR S S S S S S

NGAP- PDU- Descri ptions {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
ngran- Access (22) nodules (3) ngap (1) versionl (1) ngap-PDU- Descriptions (0)}

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

khkhkhkhkhhhhkhhhhhhhkhhhhhhhkhhhhhhhkhhkhhkhhhkhhkhhhhhkhhkhhkhhhkhkhhkhhkhk*

-- |E paranmeter types from other nodul es.

IR EEEEEEEEEE SRR R R R R R R R R R R R R EEEEEEEEEEEEEEREEEEEEEEEEEESS

| MPORTS
Criticality,
Pr ocedur eCode

FROM NGAP- CommonDat aTypes

AMFConf i gur ati onUpdat e,

AMFConf i gur ati onUpdat eAcknow edge,
AMFConf i gur ati onUpdat eFai | ure,
AMFSt at usl ndi cati on,

Cel | TrafficTrace,

Deact i vat eTr ace,

Downl i nkNASTr ansport,

Downl i nkNonUEAssoci at edNRPPaTr ansport,
Downl i nkRANConf i gur ati onTr ansfer,
Downl i nkRANSt at usTr ansfer,

Downl i nkUEAssoci at edNRPPaTr ansport,
Errorlndi cation,

Handover Cancel ,

Handover Cancel Acknow edge,
Handover Conmand,

Handover Fai | ure,

Handover Noti fy,

Handover Prepar ati onFai | ure,
Handover Request ,

Handover Request Acknowl edge,
Handover Requi r ed,

Ini tial Context SetupFailure,

I ni tial Cont ext Set upRequest,

I nitial Cont ext Set upResponse,
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I nitial UEMessage,

Locat i onReport,

Locati onReportingControl,

Locati onReporti ngFail urel ndi cati on,
NASNonDel i ver yl ndi cat i on,

NGReset ,

NGReset Acknowl edge,

NGSet upFai | ure,

NGSet upRequest ,

NGSet upResponse,

Overl oadStart,

Over | oadSt op,

Pagi ng,

Pat hSwi t chRequest ,

Pat hSwi t chRequest Acknowl edge,

Pat hSwi t chRequest Fai | ure,

PDUSessi onResour ceMbdi f yConfirm
PDUSessi onResour ceMbdi fyl ndi cat i on,
PDUSessi onResour ceModi f yRequest ,
PDUSessi onResour ceMbdi f yResponse,
PDUSessi onResour ceNot i fy,

PDUSessi onResour ceRel easeCommand,
PDUSessi onResour ceRel easeResponse,
PDUSessi onResour ceSet upRequest ,
PDUSessi onResour ceSet upResponse,
Pri vat eMessage,

PWSCancel Request ,

PWSCancel Response,

PWSFai | ur el ndi cat i on,

PWBRest ar t | ndi cati on,

RANConf i gur at i onUpdat e,

RANConf i gur at i onUpdat eAcknowl edge,
RANConf i gur at i onUpdat eFai | ure,
Rer out eNASRequest ,

RRCl nacti veTransi ti onReport,
Secondar yRATDat aUsageReport ,
TraceFai | urel ndi cati on,
TraceStart,

UECont ext Modi fi cati onFail ure,
UECont ext Modi fi cati onRequest,
UECont ext Modi fi cati onResponse,
UECont ext Rel easeCommand,

UECont ext Rel easeConpl et e,

UECont ext Rel easeRequest ,

UERadi oCapabi | i t yCheckRequest ,
UERadi oCapabi | i t yCheckResponse,
UERadi oCapabi | i tyl nf ol ndi cati on,
UETNLABI ndi ngRel easeRequest ,

Upl i nkNASTr ansport

Upl i nkNonUEAssoci at edNRPPaTr ansport
Upl i nkRANConf i gur ati onTr ansfer,
Upl i nkRANSt at usTr ansfer,

Upl i nkUEAssoci at edNRPPaTr ansport
Wit eRepl aceWar ni ngRequest ,
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W it eRepl aceWar ni ngResponse
FROM NGAP- PDU- Cont ent s

i d- AMFConf i gur at i onUpdat e,

i d- AMFSt at usl ndi cat i on,

id-Cell TrafficTrace,

i d- Deact i vat eTr ace,

i d- Downl i NkNASTr ansport,

i d- Downl i nkNonUEAssoci at edNRPPaTr ansport,
i d- Downl i nkRANConf i gurati onTransfer,
i d- Downl i nkRANSt at usTr ansf er,

i d- Downl i nkUEAssoci at edNRPPaTr ansport ,
id-Errorlndication,

i d- Handover Cancel ,

i d- Handover Noti fi cati on,

i d- Handover Prepar ati on,

i d- Handover Resour ceAl | ocat i on,
id-1nitial ContextSetup,

id-Initial UEMessage,

i d- Locati onReport,

i d- Locati onReportingControl,

i d- Locati onReportingFail urel ndi cati on,
i d- NASNonDel i veryl ndi cati on,

i d- NGReset ,

i d- NGSet up,

i d-OverloadStart,

i d- Over| oadSt op,

i d- Pagi ng,

i d- Pat hSwi t chRequest ,

i d- PDUSessi onResour ceModi fy,

i d- PDUSessi onResour ceModi fyl ndi cati on,
i d- PDUSessi onResour ceNot i fy,

i d- PDUSessi onResour ceRel ease,

i d- PDUSessi onResour ceSet up,
id-Privat eMessage,

i d- PWsCancel ,

i d- PWBFai | ur el ndi cati on,

i d- PWBRest art | ndi cati on,

i d- RANConf i gur ati onUpdat e,

i d- Rer out eNASRequest ,

i d- RRCl nacti veTransi ti onReport,

i d- Secondar yRATDat aUsageReport

i d-TraceFai |l urel ndi cati on,
id-TraceStart,

i d- UECont ext Modi fi cati on,

i d- UECont ext Rel ease,

i d- UECont ext Rel easeRequest,

i d- UERadi oCapabi | i t yCheck,

i d- UERadi oCapabi | i tyl nf ol ndi cati on,

i d- UETNLABI ndi ngRel ease,

i d- Upl i nkNASTr ansport,

i d- Upl i nkNonUEAssoci at edNRPPaTr ansport,
i d- Upl i nkRANConfi gurati onTransfer,

i d- Upl i nkRANSt at usTr ansfer,
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i d- Upl i nkUEAssoci at edNRPPaTr ansport,
id-WiteRepl aceWarni ng
FROM NGAP- Const ant s;

khkkhkhkkhhkhhkhhhhhhhkhhkhhhhhkhhkhhhhhkhhk bk hhhhk bk hhkhkhhkhhkhkhkkhkkk*

-- Interface El enentary Procedure d ass

khkkhkhkhkhhhhkhhkhhhhhhhkhhhhhhhkhhkhhhhhkhhhhhkhhkhhkhkhhkhhkhhkhkhhkhkhkhkhkhk*

NGAP- ELEMENTARY- PROCEDURE : : = CLASS {
& nitiati ngMessage ,
&Successf ul Qut cone OPTI ONAL,
&Unsuccessf ul Qut cone OPTI ONAL,
&pr ocedur eCode Pr ocedur eCode UNI QUE,
&riticality Criticality DEFAULT ignore
}
W TH SYNTAX {
I NI TI ATI NG MESSAGE & nitiati ngMessage
[ SUCCESSFUL OUTCOME &Successf ul Qut cone]
[ UNSUCCESSFUL OUTCOME &Unsuccessf ul Qut cone]
PROCEDURE CODE &pr ocedur eCode
[CRITI CALI TY &criticality]
}

LR R R R R R R R R R R R R R R

-- Interface PDU Definition

LR R R R S R R R R R R R R R R R R R R R R R S

NGAP- PDU : : = CHO CE {
initiati ngMessage I nitiatingMessage,
successf ul Qut cone Successf ul Qut cone,
unsuccessful Qut cone Unsuccessf ul Qut cone,
}
InitiatingMessage ::= SEQUENCE {
pr ocedur eCode NGAP- ELEMENTARY- PROCEDURE. &pr ocedur eCode
criticality NGAP- ELEMENTARY- PROCEDURE. &criticality
val ue NGAP- ELEMENTARY- PROCEDURE. &l ni ti ati ngMessage
}
Successful Qut conme :: = SEQUENCE {
pr ocedur eCode NGAP- EL EMENTARY- PROCEDURE. &pr ocedur eCode
criticality NGAP- ELEMENTARY- PROCEDURE. &criticality
val ue NGAP- ELEMENTARY- PROCEDURE. &Successf ul Qut cone
}
Unsuccessful Qut conme :: = SEQUENCE {
pr ocedur eCode NGAP- EL EMENTARY- PROCEDURE. &pr ocedur eCode
criticality NGAP- ELEMENTARY- PROCEDURE. &criticality
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({ NGAP- ELEMENTARY- PROCEDURES} ) ,
({ NGAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ),
({ NGAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} )

({ NGAP- EL EMENTARY- PROCEDURES} ) ,
({ NGAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ),
({ NGAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode})

({ NGAP- ELEMENTARY- PROCEDURES} ) ,
({ NGAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ),
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val ue NGAP- ELEMENTARY- PROCEDURE. &Unsuccessf ul Qut cone

R R Sk SR Sk Sk Sk S S S Sk S Sk Sk S Sk Sk S Sk Sk Sk Sk S S S S Sk Sk S S S Sk Sk kS Sk S S S Sk Sk kS Sk kS kS S S S S S

-- Interface Elementary Procedure List

EE R Sk Sk Sk Sk Sk S Sk Sk Sk S S Sk S Sk kS Sk Sk Sk S Sk S S S Sk Sk R S S Sk Sk Sk Sk Sk S S S S Sk Sk Sk S kS S S S S S S S

NGAP- ELEMENTARY- PROCEDURES NGAP- ELEMENTARY- PROCEDURE : : = {

NGAP- ELEMENTARY- PROCEDURES- CLASS- 1
NGAP- ELEMENTARY- PROCEDURES- CLASS- 2,

}

NGAP- ELEMENTARY- PROCEDURES- CLASS- 1 NGAP- ELEMENTARY- PROCEDURE : : = {

aM~Conf i gur ati onUpdat e
handover Cancel

handover Pr epar ati on
handover Resour ceAl | ocati on
initial ContextSetup
nGReset

nGSet up

pat hSwi t chRequest

pDUSessi onResour ceModi fy
pDUSessi onResour ceMdi fyl ndi cati on
pDUSessi onResour ceRel ease
pDUSessi onResour ceSet up
pWsCancel

r ANConf i gur ati onUpdat e
uECont ext Modi fi cation
uECont ext Rel ease

uERadi oCapabi | i t yCheck

wr i t eRepl aceWar ni ng

}

NGAP- ELEMENTARY- PROCEDURES- CLASS- 2 NGAP- ELEMENTARY- PROCEDURE : : = {

aMFSt at usl ndi cati on

cell TrafficTrace

deacti vat eTrace

downl i nkNASTr anspor t

downl i nkNonUEAssoci at edNRPPaTr anspor t
downl i nkRANConf i gur ati onTr ansfer
downl i nkRANSt at usTr ansf er

downl i nkUEAssoci at edNRPPaTr ansport
errorlndication

handover Notification

initial UEMessage

| ocati onReport

| ocati onReportingControl

| ocati onReportingFail urel ndi cation
nASNonDel i ver yl ndi cati on

over| oadSt art

over | oadSt op
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pagi ng

pDUSessi onResour ceNot i fy

privat eMessage

pWBFai | ur el ndi cati on

pWBRest art | ndi cati on

r er out eNASRequest

rRCl nacti veTransi ti onReport
secondar yRATDat aUsageRepor t
traceFai |l urel ndi cati on
traceStart

uECont ext Rel easeRequest

uERadi oCapabi | i t yl nf ol ndi cati on
UETNLABI ndi ngRel ease

upl i nkNASTr ansport

upl i nkNonUEAssoci at edNRPPaTr anspor t
upl i nkRANConf i gur ati onTr ansfer
upl i nkRANSt at usTr ansf er

upl i nkUEAssoci at edNRPPaTr ansport

}
- - IR EEEEEE SRR EEEEREEEEEEREREREEREEREEREEREEEEEEEEEEEEEEEEEREEEEEEEREEEESES
-- Interface El enentary Procedures
N RSk Sk Sk Sk Sk Sk Sk S Sk S S Sk S R S Sk kS Sk S S S Sk Sk S Sk S Sk Sk Sk Sk Sk Sk S S S S kS S Sk Sk S S S S S S S
aMFConf i gur ati onUpdat e NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACGE AMFConf i gur at i onUpdat e
SUCCESSFUL OUTCQOVE AMFConf i gur at i onUpdat eAcknow edge
UNSUCCESSFUL OUTCOVE AMFConf i gur ati onUpdat eFai l ure
PROCEDURE CODE i d- AMFConf i gur ati onUpdat e
CRI TI CALI TY rej ect
}
aMFSt at usl ndi cati on NGAP- ELEMENTARY- PROCEDURE : : ={
I NI TI ATI NG MESSACGE AMFSt at usl ndi cati on
PROCEDURE CODE i d- AMFSt at usl ndi cati on
CRI TI CALI TY ignore
}
cel | TrafficTrace NGAP- ELEMENTARY- PROCEDURE : : ={
I NI TI ATI NG MESSAGE Cel | TrafficTrace
PROCEDURE CCDE id-Cell TrafficTrace
CRI Tl CALI TY i gnore
}
deacti vat eTrace NGAP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE Deacti vat eTr ace
PROCEDURE CODE i d- Deacti vat eTrace
CRI Tl CALI TY i gnore
}
downl i nkNASTr ansport NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Downl i nkNASTr anspor t
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PROCEDURE CODE i d- Downl i nkNASTr ansport
CRI Tl CALI TY i gnore

}

downl i nkNonUEAssoci at edNRPPaTr ansport NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Downl i nkNonUEAssoci at edNRPPaTr anspor t
PROCEDURE CODE i d- Downl i nkNonUEAssoci at edNRPPaTr ansport
CRITI CALI TY ignore

}

downl i nkRANConf i gurati onTr ansfer NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Downl i nkRANConf i gur ati onTr ansf er
PROCEDURE CODE i d- Downl i nkRANConf i gur ati onTr ansf er
CRI Tl CALI TY i gnore

}

downl i nkRANSt at usTr ansf er NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Downl i nkRANSE at usTr ansf er
PROCEDURE CODE i d- Downl i NkRANSt at usTr ansf er
CRI Tl CALI TY i gnore

}

downl i nkUEAssoci at edNRPPaTr ansport NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Downl i nkUEAssoci at edNRPPaTr ansport
PROCEDURE CODE i d- Downl i nkUEAssoci at edNRPPaTr anspor t
CRI Tl CALI TY i gnore

}

errorlndi cati on NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Errorlndication
PROCEDURE CODE id-Errorlndication
CRI Tl CALI TY i gnore

}

handover Cancel NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACGE Handover Cancel
SUCCESSFUL OUTCQOVE Handover Cancel Acknow edge
PROCEDURE CODE i d- Handover Cancel
CRI TI CALI TY reject

}

handover Noti fi cati on NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Handover Not i fy
PROCEDURE CODE i d- Handover Noti fi cati on
CRI Tl CALI TY i gnore

}

handover Prepar ati on NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Handover Requi r ed
SUCCESSFUL OUTCOVE Handover Conmand
UNSUCCESSFUL OUTCOVE Handover Prepar ati onFai l ure
PROCEDURE CODE i d- Handover Preparati on
CRI Tl CALI TY rej ect

}
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handover Resour ceAl | ocati on NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Handover Request
SUCCESSFUL OUTCOVE Handover Request Acknow edge
UNSUCCESSFUL OUTCOME Handover Fai | ure
PROCEDURE CODE i d- Handover Resour ceAl | ocati on
CRI Tl CALI TY reject

}

initial ContextSetup NGAP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE I'ni tial Cont ext Set upRequest
SUCCESSFUL OUTCOME I ni tial Cont ext Set upResponse
UNSUCCESSFUL OUTCOME I nitial Cont ext Set upFail ure
PROCEDURE CODE id-1nitial ContextSetup
CRI TI CALI TY reject

}

initial UEMessage NGAP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE Initial UEMessage
PROCEDURE CODE id-1nitial UEMessage
CRI Tl CALI TY i gnore

}

| ocati onReport NGAP- ELEMENTARY- PROCEDURE : : = {
I' NI TI ATI NG MESSAGE Locat i onReport
PROCEDURE CODE i d- Locat i onReport
CRI TI CALI TY ignore

}

| ocati onReportingControl NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Locat i onReportingControl
PROCEDURE CODE i d- Locati onReportingControl
CRI Tl CALI TY i gnore

}

| ocati onReporti ngFail urel ndi cati on NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACGE Locati onReporti ngFai |l urel ndi cati on
PROCEDURE CODE i d-Locati onReportingFail urel ndi cation
CRI TI CALI TY ignore

}

nASNonDel i veryl ndi cati on NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE NASNonDel i veryl ndi cati on
PROCEDURE CODE i d- NASNonDel i veryl ndi cati on
CRI Tl CALI TY i gnore

}

nGReset NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE NGReset
SUCCESSFUL OUTCOVE NGReset Acknowl edge
PROCEDURE CODE i d- NGReset
CRI TI CALI TY rej ect

}
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nGSet up NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE NGSet upRequest
SUCCESSFUL OQUTCOVE NGSet upResponse
UNSUCCESSFUL OUTCOVE NGSet upFai | ure
PROCEDURE CODE i d- NGSet up
CRITI CALI TY rej ect
}
over | oadStart NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE Overl oadStart
PROCEDURE CODE i d-Overl oadStart
CRI TI CALI TY i gnore
}
over | oadSt op NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Over | oadSt op
PROCEDURE CODE i d- Over| oadSt op
CRI TI CALI TY rej ect
}
pagi ng NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE Pagi ng
PROCEDURE CODE i d- Pagi ng
CRI TI CALI TY i gnore
}
pat hSwi t chRequest NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Pat hSwi t chRequest
SUCCESSFUL OUTCQOVE Pat hSwi t chRequest Acknow edge
UNSUCCESSFUL OUTCOVE Pat hSwi t chRequest Fai | ure
PROCEDURE CODE i d- Pat hSwi t chRequest
CRI Tl CALI TY rej ect
}
pDUSessi onResour ceModi fy NGAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE PDUSessi onResour ceModi f yRequest
SUCCESSFUL OQUTCQOVE PDUSessi onResour ceMbdi f yResponse
PROCEDURE CODE i d- PDUSessi onResour ceModi fy
CRI TI CALI TY reject
}
pDUS