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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 specification provides the stage 3 definition of the Policy Authorization Service of the 5G System.

The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The stage 2 definition and related procedures for the
Npcf Policy Authorization Service are specified in 3GPP TS 23.502 [3] and 3GPP TS 23.503 [4].

The 5G System stage 3 call flows are provided in 3GPP TS 29.513 [7].

The Technical Realization of the Service Based Architecture and the Principles and Guidelines for Services Definition
are specified in 3GPP TS 29.500 [5] and 3GPP TS 29.501 [€].

The Policy Authorization Serviceis provided by the Policy Control Function (PCF). This service creates policies as
requested by the authorised AF for the PDU Session to which the AF session is bound.

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 refersto 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 23.501: " System Architecture for the 5G System; Stage 2".

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

[4] 3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".

[5] 3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

[6] 3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".

[7] 3GPP TS 29.513: "5G System; Policy and Charging Control signalling flows and QoS parameter
mapping; Stage 3".

[8] 3GPP TS 29.512: "5G System; Session Management Policy Control Service; Stage 3".

[9] IETF RFC 9113: "HTTP/2".

[10] IETF RFC 8259: "The JavaScript Object Notation (JSON) Data | nterchange Format".

[11] OpenAPI: "OpenAPI Specification Version 3.0.0", https.//spec.openapis.org/oas/v3.0.0..

[12] 3GPP TS 29.571: "5G System; Common Data Types for Service Based I nterfaces; Stage 3".

[13] 3GPP TS 29.508: "5G System; Session Management Event Exposure Service; Stage 3".

[14] 3GPP TS 29.554: "5G System; Background Data Transfer Policy Control Service; Stage 3".

[15] 3GPP TS 29.122: "T8 reference point for Northbound APIS".

[16] | EEE 802.3-2015: "|EEE Standard for Ethernet".

[17] |EEE 802.1Q-2014: "Bridges and Bridged Networks'.
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IETF RFC 7042: "IANA Considerations and |ETF Protocol and Documentation Usage for IEEE
802 Parameters”.

IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax”.

3GPP TS 29.214: "Policy and Charging Control over Rx reference point”.

IETF RFC 7396: "JSON Merge Patch".

3GPP TS 32.291: "5G System; Charging service; Stage 3".

3GPP TS 22.153: "5G System; "Multimedia Priority Service".

IETF RFC 9457: "Problem Detailsfor HTTP APIs'.
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[49] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
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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].

Application Function (AF): Element offering application(s) that use PDU session resources.

AF Application identifier: Anidentifier that refers to the particular service the NF service consumer session belongs
to. In the context of application detection control, it refers to the application identifier used by the PCF in the PCC rule
as specified in 3GPP TS 29.512 [8].

AF application session context: Application level session context established by an application level signalling
protocol offered by the AF that requires a session context set-up with explicit session context description before the use
of the service.

M CS session: A session for which priority treatment is applied for allocating and maintaining radio and network
resources to support the Mission Critical Service (MCS). MCSisdefined in 3GPP TS 22.179 [45],
3GPP TS 22.280 [46], 3GPP TS 22.281 [47], and 3GPP TS 22.282 [48].

M PS session: A session for which priority treatment is applied for allocating and maintaining radio and network
resources to support the Multimedia Priority Service (MPS). MPSis defined in 3GPP TS 22.153 [23].

PCC rule: Set of information enabling the detection of a service data flow and providing parameters for policy control
and/or charging control.

Service information: Set of information conveyed from the AF/NEF to the PCF by the Npcf_PolicyAuthorization
serviceto be used as a basis for PCC decisions at the PCF, including information about the AF/NEF application session
context (e.g. application identifier, type of media, bandwidth, 1P address and port number).

Service data flow: An aggregate set of packet flows.
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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].

5G-RG
AF
ARP
ATSSS
BAT
BBF
BSSID
CHEM
CHF
DCCF
DEI
DetNet
DNAI
DNN
DSTT
DSL
DTS
EAS
ECN
ePDG
E-UTRA
FLUS
FN-RG
GEO
GPSI
HFC
H-PCF
IMS
JSON
L4S
LEO
MA
MCPTT
MCVideo
MEO
MPS
MTU
NEF
NID
NR
NRF
NWDAF
NW-TT
PCC
PCF
PCP
P-CSCF
PDV
PEI
PMIC
PON
PRA
PSA
PSDB
PSER

5G Residential Gateway
Application Function
Allocation and Retention Priority

Access Traffic Steering, Switching and Splitting

Burst Arrival Time
Broadband Forum
Basic Service Set | Dentifier

Coverage and Handoff Enhancements using Multimedia error robustness feature

Charging Function

Data Collection Coordination Function
Drop Eligible Indicator

Deterministic Networking

DN Access Identifier

Data Network Name

Device-side TSN trandator

Digital Subscriber Line

Data Transport Service

Edge Application Server

Explicit Congestion Notification
evolved Packet Data Gateway
Evolved Universal Terrestrial Radio Access
Framework for Live Uplink Streaming
Fixed Network Residential Gateway
Geosynchronous Orbit

Generic Public Subscription Identifier
Hybrid Fiber-Coaxial

PCF inthe HPLMN

IP-Multimedia Subsystem

JavaScript Object Notation

Low Latency Low Loss Scalable Throughput
Low Earth Orbit

Multi-Access

Mission Critical Push to Talk Service
Mission Critical Video

Medium Earth Orbit

Multimedia Priority Service
Maximum Transmission Unit
Network Exposure Function

Network Identifier

New Radio

Network Repository Function
Network Data Analytics Function
Network-side TSN trandlator

Policy and Charging Control

Policy Control Function

Priority Code Point

Proxy Call Session Control Function
Packet Delay Variation

Permanent Equipment Identifier

Port Management Information Container
Passive Optical Network

Presence Reporting Area

PDU Session Anchor

PDU Set Delay Budget

PDU Set Error Rate
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PSIHI PDU Set Integrated Handling Information

QoS Quality of Service

RFSP RAT Frequency Selection Priority

RSN Redundancy Session Number

RTCP Real Time Control Protocol

RTP Real Time Protocol

SDF Service Data Flow

SDP Session Description Protocol

SFC Service Function Chain

SIP Session Initiation Protocol

SMF Session Management Function

SNSSAI Single Network Slice Selection Assistance Information
SNPN Stand-alone Non-Public Network

SPI Security Parameter |ndex

SSC Service and Session Continuity

SSID Service Set | Dentifier

SUPI Subscription Permanent Identifier

TNAP Trusted Non-3GPP Access Point

TSC Time Sensitive Communication

TSCAI Time Sensitive Communication Assistance I nformation
TSCTSF Time Sensitive Communication and Time Synchronization Function
TSN Time Sensitive Networking

UDR Unified Data Repository

UMIC User plane node Management Information Contai ner
UPF User Plane Function

URSP UE Route Selection Policy

VID VLAN Identifier

VLAN Virtual Local AreaNetwork

V-PCF PCFinthe VPLMN

W-5GAN Wireline 5G Access Network

W-5GBAN Wireline 5G BBF Access Network
W-5GCAN Wireline 5G Cable Access Network
W-AGF Wireline Access Gateway Function

4 Npcf_PolicyAuthorization Service

4.1 Service Description

41.1 Overview

The Npcf_PolicyAuthorization Service, as defined in 3GPP TS 23.502 [3] and in 3GPP TS 23.503 [4], is provided by
the Policy Control Function (PCF).

The Npcf_PolicyAuthorization service authorises a NF service consumer regquest and creates policies as requested by
the authorised NF service consumer for the PDU session to which the AF session is bound to. This service also alows
the NF service consumer to subscribe/unsubscribe to notifications on events (e.g. access type change, PLMN change,
usage report, access network information report).

4.1.2 Service Architecture

The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Policy and Charging control related 5G architecture
isalso described in 3GPP TS 23.503 [4] and 3GPP TS 29.513 [7].

The only known NF service consumers of the Npcf_PolicyAuthorization service are the Application Function (AF), the
Network Exposure Function (NEF), the Time Sensitive Communication and Time Synchronization Function (TSCTSF)
and the Policy Control Function for the UE (PCF for the UE).
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The Npcf_PolicyAuthorization service is provided by the PCF and consumed by the AF, the NEF, the TSCTSF and,
when the PCF for the PDU session and the PCF for the UE are different, the PCF for the UE, as shownin figure 4.1.2-1
for the SBI representation model and in figure 4.1.2-2 for the reference point representation model.

PCF

Npcf_PolicyAuthorization

NEF AF PCF TSCTSF

Figure 4.1.2-1: Npcf_PolicyAuthorization service Architecture, SBI representation

PCF
N30 NSZ E N43 N84
AF PCF

Figure 4.1.2-2: Npcf_PolicyAuthorization service Architecture, reference point representation

NEF TSCTSF

NOTE: When the N43 reference point exists, i.e. when the PCF is a NF service consumer of the
Npcf_PolicyAuthorization service, the PCF for the UE interacts with the PCF for the PDU session.

The AF trusted by the operator interacts with the PCF viathe N5 reference point. In the case of an untrusted AF, the AF
interacts with the PCF viathe NEF. The NEF interacts with the PCF via the N30 reference point in the same way that
the AF interacts with the PCF via the N5 reference point.

4.1.3 Network Functions

4131 Policy Control Function (PCF)

The PCF (Policy Control Function) performs policy and charging control for the PDU session and/or the flows
indicated by the NF service consumer and according to the service requirements provided by the NF service consumer.

The policy and charging control for service data flows enable the PCF to provide network control regarding the service
data flow detection, gating, QoS and flow based charging (except credit management) towards the SMFUPF.

The PCF receives session and media related information from the Npcf_PolicyAuthorization service consumers and
notifies them of subscribed traffic plane events.
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The PCF may receive from the NF service consumers the request to monitor the requested service and media
information and notifies them of the UL/DL/round-trip delay, and congestion information of the requested flows.

The PCF may receive service routing requirements and the indication of receiving notifications about user plane path
changes from the Npcf_PolicyAuthorization service consumers.

The PCF may receive from the NF service consumers the specific required QoS and a prioritized list of aternative QoS
profiles and notifies them about the QoS target the access network guarantees.

The PCF checks that the service information provided by the NF service consumer is consistent with the operator
defined policy rules before storing the service information.

The PCF uses the received service information and the subscription information when it applies as basis for the policy
and charging control decisions.

The PCF derives PCC rules and provisions them to the SMF viathe Npcf_SMPolicyControl service and subscribes to
traffic plane events via policy control request triggers as described in 3GPP TS 29.512 [8].

To enable Time Sensitive Communication, Time Synchronization and Deterministic Networking, the PCF:

- notifiesthe NF service consumer (i.e. TSN AF or TSCTSF) about the TSC user plane node and port number
corresponding to the device side of a PDU session;

- enablesthe NF service consumer (i.e. TSN AF or TSCTSF) configures/reads information from the TSC user
plane node and ports by forwarding TSC user plane node management contai ners and port management
containers to the SMF as described in 3GPP TS 29.512 [§];

- notifiesthe NF service consumer (i.e. TSN AF or TSCTSF) about updated TSC user plane node configuration
and port configuration information by forwarding TSC user plane node management containers and port
management containers received from the SMF; and

- usesthe received QoS and TSC assistance information to derive the policy information delivered in the PCC rule
to the SMF as described in 3GPP TS 29.512 [8].

To enable PDU Set handling, the PCF may receive the PDU set related QoS information and/or Protocol Description
related information from the NF service consumers to derive the policy information delivered in the PCC rule to the
SMF as described in 3GPP TS 29.512 [8].

When the PCF for the UE is separated from the PCF for the PDU session, the PCF for the PDU session isresponsible
for notifying to the PCF for the UE about the URSP rule enforcement information received from the UE viathe SMF as
described in 3GPP TS 29.512 [8].

4.1.3.2 NF Service Consumers

The known NF service consumers are the AF, the NEF, the TSCTSF and the PCF (for a UE), as defined in
3GPP TS 23.502 [3].

The AF is an element offering control to applications that require the policy and charging control of traffic plane
resources, specific user plane paths for the requested traffic, the monitoring of the required service QoS, and/or specific
QoS and aternative QoS profiles. The AF uses the Npcf_PolicyAuthorization service to provide service information to
the PCF.

In 5GS interworking with TSN networks, the TSN AF is an element offering to TSC control functions an interface to
5GS to forward TSC user plane node and port management configuration, and to set the QoS policy required to forward
the TSC traffic making use of the 5GS traffic plane resources.

The AFs can be deployed by the same operator offering the access services or can be provided by external third-party
service provider. If the AF is not allowed by the operator to access directly the PCF, the AF uses the external exposure
framework via NEF to interact with the PCF, as described in clause 5.20 of 3GPP TS 23.501 [2].

The Network Exposure Function (NEF) supports external exposure of capabilities of network functions.

The AF trusted by the operator, the NEF or the DetNet controller can use the TSCT SF to interface with PCF to support
time sensitive communication, time synchronization and deterministic networking. The TSCTSF is an element offering,
to internal and/or external time sensitive AF (via NEF) and/or to the DetNet controller, control to handle from/towards
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the PCF the required TSC user plane node and port management configuration, and to set in the PCF the QoS policy
required to forward TSC traffic.

The PCF providing session management policy control for a UE (i.e. PCF for aPDU session) and the PCF providing
UE policy control and/or access and mobility control for this same UE (i.e. PCF for a UE) may be different PCFs.
When access and mobility policies depend on traffic plane events (as e.g. application detection control), or the URSP
may be adjusted based on the report of URSP rule enforcement information, the PCF for a UE may act as an NF service
consumer of the PCF for the PDU session by subscribing to the corresponding events.

4.2 Service Operations

421 Introduction

Service operations defined for the Npcf_PolicyAuthorization Service are shown in table 4.2.1-1.

Table 4.2.1-1: Npcf_PolicyAuthorization Service Operations

Service Operation Name Description Initiated by
Npcf_PolicyAuthorization_Create Determines and installs the policy according NF service consumer
to the service information provided by an (e.g. AF, NEF)
authorized NF service consumer.
Npcf_PolicyAuthorization_Update Determines and updates the policy according NF service consumer
to the modified service information provided (e.g. AF, NEF)
by an authorized NF service consumer.
Npcf_PolicyAuthorization_Delete Provides means to delete the application NF service consumer
session context of the NF service consumer. (e.g. AF, NEF)
Npcf_PolicyAuthorization_Notify Notifies NF service consumers of the PCF
subscribed events.
Npcf_PolicyAuthorization_Subscribe Allows NF service consumers to subscribe to NF service consumer
the notifications of events. (e.g. AF, NEF, PCF for
a UE)
Npcf_PolicyAuthorization_Unsubscribe Allows NF service consumers to unsubscribe NF service consumer
from the notifications of events. (e.g. AF, NEF, PCF for
a UE)

NOTE 1: The NEF and the AF use the Npcf_PolicyAuthorization service in the same way.

NOTE 2: The PCF isthe consumer when the PCF for the UE and the PCF for the PDU session are different in the
Npcf_PolicyAuthorization Notify/Subscribe/Unsubscribe operations.

NOTE 3: The NWDAF and the DCCF can be NF service consumers of the
Npcf_PolicyAuthorization Notify/Subscribe/Unsubscribe operations to perform data collection for UEs.
However, there is no data collected from the PCF by the NWDAF or the DCCF defined in this Release of
the specification.

4.2.2 Npcf_PolicyAuthorization_Create service operation

4221 General

The Npcf_PolicyAuthorization Create service operation authorizes the request from the NF service consumer, and
optionally communicates with Npcf_SMPolicyControl service to determine and install the policy according to the
information provided by the NF service consumer.

The Npcf_PolicyAuthorization_Create service operation creates an application session context in the PCF.
The following procedures using the Npcf_PolicyAuthorization_Create service operation are supported:
- Initial provisioning of service information.

- Gate control.
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- Initial Background Data Transfer policy indication.

- Initia provisioning of sponsored connectivity information.
- Subscription to Service Data Flow QoS notification control.
- Subscription to Service Data Flow Deactivation.

- Initial provisioning of traffic routing information.

- Subscription to resources allocation outcome.

- Invocation of Multimedia Priority Services.

- Support of content versioning.

- Request of access network information.

- Initial provisioning of service information status.

- Provisioning of signalling flow information.

- Support of resource sharing.

- Indication of Emergency traffic.

- Invocation of MCPTT.

- Invocation of MCVideo.

- Priority sharing indication.

- Subscription to out of credit notification.

- Subscription to Service Data Flow QoS Monitoring information.
- Provisioning of TSCAI input information and TSC QoS related data.
- Provisioning of TSC user plane node management information and port management information.
- P-CSCF restoration enhancements.

- Support of CHEM feature.

- Support of FLUS feature.

- Subscription to EPS Fallback report.

- Subscription to TSC user plane node related events.

- Initial provisioning of required QoS information.

- Support of QoSHint feature.

- Subscription to reallocation of credit notification.

- Subscription to satellite backhaul category changes.

- Subscription to the report of extra UE addresses.

- Initia provisioning of Round-Trip latency requirements.

- Provisioning of multi-modal services.

- Provisioning of PDU Set handling related data.

- Subscription to BAT offset notification.

- Subscription to Packet Delay Variation monitoring.
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- Provisioning of the indication of ECN marking for L4S support.
- Subscription of Round-Trip delay monitoring requirements over two QoS flows.
- Provisioning of the QoS timing information.

- Initia provisioning of traffic information for UE power saving management.

4.2.2.2 Initial provisioning of service information

This procedure is used to set up an AF application session context for the service as defined in 3GPP TS 23.501 [2],
3GPP TS 23.502 [3] and 3GPP TS 23.503 [4].

Figure 4.2.2.2-1 illustrates the initial provisioning of service information.

NF service
PCF
consumer
1. POST ...Japp-sessions
-
2."201 Created"
-

Figure 4.2.2.2-1: Initial provisioning of service information

When a new AF application session context is being established and mediainformation for this application session
context is available at the NF service consumer and the related media requires PCC control, the NF service consumer
shall invoke the Npcf_PolicyAuthorization_Create service operation by sending the HTTP POST request to the
resource URI representing the "Application Sessions' collection resource of the PCF, as shown in figure 4.2.2.2-1,
step 1.

The NF service consumer shall include in the " AppSessionContext" data type in the content of the HTTP POST request
apartial representation of the "Individual Application Session Context" resource by providing the
"AppSessionContextRegData" datatype. The "Individual Application Session Context" resource and the "Events
Subscription™" sub-resource are created as described below.

The NF service consumer shall provide in the body of the HTTP POST request:
- for IP type PDU sessions, the | P address (IPv4 or 1Pv6) of the UE in the "uel pv4" or "uelpv6" attribute; and
- for Ethernet type PDU sessions, the MAC address of the UE in the "ueMac" attribute.

For Ethernet type PDU sessions, if the "TimeSensitiveNetworking” or "TimeSensitiveCommunication” featureis
supported, the "ueMac" attribute containing the MAC address of the DS-TT port as received from the PCF during the
reporting of TSC user plane node information as defined in clause 4.2.5.16.

NOTE 1: The determination of the DS-TT port MAC addressis specified in clause 5.28.2 of 3GPP TS 23.501 [2].
The DS-TT port MAC addressis used as identifier of the PDU session related to the reported TSC user
plane node information.

For IP type PDU sessions, if the "TimeSensitiveCommunication” feature is supported, the "uel pv4" or "uel pv6"
attribute containing the |Pv4 or 1Pv6 address of the UE as received from the PCF during the reporting of user plane
node information as defined in clause 4.2.5.16.

NOTE 2: TheIP address of the PDU session is used as identifier of the PDU session related to the reported TSC
user plane node information.
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The NF service consumer shall provide the corresponding service information in the "medComponents” attribute, if
available. The NF service consumer shall indicate to the PCF for each media component included within the
"medComponents" attribute whether the media component service data flow(s) (1P or Ethernet) should be enabled or
disabled with the "fStatus' attribute. The service data flow filters (IP or Ethernet) that identify the traffic of the media
component, if available, shall be provided within the media subcomponent(s) elements included in the "medSubComps'
attribute (one uplink and/or downlink service data flow filter per media subcomponent). If the "EnQoSMon" feature is
supported, the NF service consumer may include the attribute "evSubsc” in the "MediaSubComponent” data type for
QoS monitoring for each media component. Either the "evSubsc” in "MediaSubComponent” data type or attribute
"evSubsc" in "AppSessionContextRegData" data type may be provided to subscribe to notifications for a specific event.

NOTE 3: The NF service consumer could provide more than one "M ediaSubComponent" data type (within one or
more media components) if the same or different events applies to different single-modal data flow.

An IP flow description is based on the definition of the packet filter for an IP flow (direction, |P source and destination
address, protocol, and source and destination port) as defined by "FlowDescription” data type, the type of service or
traffic class as defined in the "tosTrCl" attribute and, when the feature "DetNet" is supported, the flow label and the
IPsec SPI as defined in the "flowLabel" and "spi" attributes respectively.

An Ethernet flow description is based on the definition of the packet filter for an Ethernet flow (direction, Ethertype,
source and destination MAC address, vlan tags, |P flow description (when Ethertypeis |1P) and source and destination
MAC address range) as specified by "EthFlowDescription” data type.

If the " AuthorizationWithRequiredQoS' feature as defined in clause 5.8 is supported, the AF may provide within the
MediaComponent data structure required QoS information as specified in clause 4.2.2.32.

The AF may include the AF application identifier in the "afAppld" attribute into the body of the HTTP POST request in
order to indicate the particular service that the AF session belongs to.

The AF application identifier may be provided at both " AppSessionContextReqData" data type level, and
"MediaComponent" data type level. When provided at both levels, the AF application identifier provided at
"MediaComponent" data type level shall have precedence.

The AF application identifier at the " AppSessionContextRegData" datatype level may be used to trigger the PCF to
indicate to the SMF/UPF to perform the application detection based on the operator's policy as defined in
3GPPTS29.512[8].

If the"IMS_SBI" feature is supported, the NF service consumer may include the AF charging identifier in the
"afChargld" attribute for charging correlation purposes.

If the "TimeSensitiveNetworking" or "TimeSensitiveCommunication" feature is supported the NF service consumer
may provide TSC information as specified in clauses 4.2.2.24 and 4.2.2.25.

If the"MultiMedia" feature is supported, the NF service consumer may provide the multi-modal service identifier in the
"multiModalld" attribute for multi-modal communication purpose in clause 4.2.2.37.

If the "PDUSetHandling" feature is supported, the NF service consumer may provide PDU set handling related data as
specified in clause 4.2.2.39.

If the "PowerSaving" feature is supported, the NF service consumer may provide UL and/or DL traffic periodicity
and/or DL protocol description as described in clause 4.2.2.42.

The NF service consumer may also include the "evSubsc" attribute of "EventsSubscRegData" data type to request the
notification of certain user plane events. The NF service consumer shall include the events to subscribe to in the
"events' attribute, and the notification URI where to address the Npcf_PolicyAuthorization_Notify service operation in
the "notifUri" attribute. The events subscription is provisioned in the "Events Subscription” sub-resource.

The AF shall also include the "notifUri" attribute in the " AppSessionContextRegData" data type to indicate the URI
where the PCF can request to the AF the deletion of the "Individual Application Session Context" resource.

If the PCF cannot successfully fulfil the received HTTP POST request due to the internal PCF error or due to the error
inthe HTTP POST request, the PCF shall send the HTTP error response as specified in clause 5.7.

Otherwise, when the PCF receives the HTTP POST request from the NF service consumer, the PCF shall apply session
binding as described in 3GPP TS 29.513 [7]. To alow the PCF to identify the PDU session for which the HTTP POST
request applies, the NF service consumer shall provide in the body of the HTTP POST request:
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- for IPtype PDU session, either the "uelpv4" attribute or "uelpv6" attribute containing the IPv4 or the IPv6
address applicable to an IP flow or IP flows towards the UE; and

- for Ethernet type PDU session, the "ueMac" attribute containing the UE MAC address applicable to an Ethernet
flow or Ethernet flows towards the UE.

The NF service consumer may provide DNN in the "dnn" attribute, SUPI in the "supi" attribute, GPSI in the "gpsi”
atribute, the SSNSSAI in the "dlicelnfo” attribute if available for session binding. The NF service consumer may also
provide the domain identity in the "ipDomain" attribute.

NOTE 4: The"ipDomain" attribute is helpful in the following scenario: Within a network slice, there are several
separate | P address domains, with SMF/UPF(s) that allocate | pv4 I P addresses out of the same private
address range to UE PDU sessions. The same | P address can thus be allocated to UE PDU sessions served
by SMF/UPF(s) in different address domains. If one PCF controls several SMFUPK(s) in different IP
address domains, the UE IP address is thus not sufficient for the session binding. A NF service consumer
can serve UEs in different | P address domains, either by having direct | P interfaces to those domains, or
by having interconnections viaNATsin the user plane between the UPF and the NF service consumer. If
aNAT isused, the NF service consumer obtains the | P address allocated to the UE PDU session via
application level signalling and suppliesit for the session binding to the PCF in the "uelpv4" attribute.
The NF service consumer supplies an "ipDomain" attribute denoting the IP address domain behind the
NAT in addition. The NF service consumer can derive the appropriate value from the source address
(allocated by the NAT) of incoming user plane packets. The value provided in the "ipDomain" attribute is
operator configurable.

NOTE5: The"dicelnfo" attribute is helpful in the scenario where multiple network dices are deployed in the same
DNN, and the same |Pv4 address may be allocated to UE PDU sessionsin different network dlices. If one
PCF controls several network dices, the UE IP addressis not sufficient for the session binding. The NF
service consumer supplies "dicelnfo" attribute denoting the network slice that allocated the 1Pv4 address
of the UE PDU session. How the NF service consumer derives S-NSSAI is out of the scope of this
specification.

NOTE 6: When the scenario described in NOTE 3 applies and the NF service consumer is a P-CSCF it is assumed
that the P-CSCF has direct I P interfaces to the different | P address domains and that no NAT islocated
between the UPF and P-CSCF. How anon-IMS NF service consumer obtains the UE private | P address
to be provided to the PCF is out of scope of the present release; it is unspecified how to support
applications that use a protocol that does not retain the original UE's private | P address.

NOTE 7: Asdescribed in 3GPP TS 29.513 [7], in order to have a successful session binding, all attributes must
match, if provided.

If the PCF failsin executing session binding, the PCF shall reject the Npcf_PolicyAuthorization Create service
operation with an HTTP "500 Internal Server Error" response including the "cause" attribute set to
"PDU_SESSION_NOT_AVAILABLE".

If the request contains the "medComponents" attribute the PCF shall store the received service information. The PCF
shall process the received service information according to the operator policy and may decide whether the request is
accepted or not. The PCF may take the priority information within the "resPrio" attribute into account when making this
decision.

If the service information provided in the body of the HTTP POST request is rejected (e.g. the subscribed guaranteed
bandwidth for a particular user is exceeded or the authorized datarate in that dice for a UE is exceeded), the PCF shall
indicate in an HTTP "403 Forbidden™" response message the cause for the rejection including the "cause" attribute set to
"REQUESTED_SERVICE_NOT_AUTHORIZED".

If the PCF detects that a temporary network failure has occurred (e.g. the SGW has failed as defined in clause B.3.3.3 or
B.3.4.9 of 3GPP TS 29.512 [8]) and the AF initiates an Npcf_PolicyAuthorization_Create service operation, the PCF
shall reject the request with an HTTP "403 Forbidden™ response including the "cause”" attribute set to
"TEMPORARY_NETWORK_FAILURE".

If the service information provided in the HTTP POST request is rejected due to a temporary condition in the network
(e.g. the NWDAF reported the network dslice selected for the PDU session is congested), the PCF may include in the
"403 Forbidden" response the "cause" attribute set to
"REQUESTED_SERVICE_TEMPORARILY_NOT_AUTHORIZED". The PCF may also provide aretry interval
within the "Retry-After” HTTP header field. When the NF service consumer receives the retry interval within the
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"Retry-After" HTTP header field, the NF service consumer shall not send the same service information to the PCF
again (for the same application session context) until the retry interval has elapsed. The "Retry-After" HTTP header is
described in 3GPP TS 29.500 [5] clause 5.2.2.2.

If the service information isinvalid or in sufficient for the PCF to perform the requested action, e.g. invalid mediatype
or invalid QoS reference, the PCF shall indicate an HTTP "Bad Request” response including the "cause" attribute set to
"INVALID_SERVICE_INFORMATION".

If the IP flow descriptions cannot be handled by the PCF because the restrictions defined in clause 5.3.8 of
3GPP TS 29.214 [20] are not observed, the PCF shall indicate an HTTP "Bad Reguest” response including the " cause”
attribute set to "FILTER_RESTRICTIONS".

If the AF provided the same AF charging identifier for anew Individual Application Session Context that is already in
use for the other ongoing Individual Application Session, the PCF shall indicate an HTTP "Bad Reguest” response
including the "cause" attribute set to "DUPLICATED_AF_SESSION".

NOTE 8: When the PCF supports data rate control per network slice and/or data rate control per network slice for a
UE as specified in 3GPP TS 29.512 [8] and the authorized data rate for any of those casesinadiceis
exceeded due to the bandwidth demands of the new service information, it is also possible to accept the
request based on operator policies. In this case the derived PCC rule(s) belonging to the authorized GBR
service data flows can include a different MBR and/or have a different charging than the one applicable if
the datarate is not exceeded as specified in 3GPP TS 29.512 [8].

The PCF may additionally provide the acceptable bandwidth within the attribute "acceptableServinfo" included in the
"ExtendedProblemDetails" data structure returned in the rejection response message.

If the " SignalingPathValidation" feature is supported, and the "User-Agent” HTTP header field indicates that the NF
type of the NF that originated the request is"NEF" or "AF", and the PCF detects that the TSCTSF isthe NF type
required for the request (e.g., the PCF triggered a notification about TSC user plane node information towards the
TSCTSF as described in clause 4.2.15.16), the PCF shall reject the request with an HTTP "403 Forbidden" response
including the "cause" attribute set to "INVALID_SIGNALING_PATH". When the NEF/AF receives this error from the
PCF, the NEF/AF selectsthe TSCT SF for this request, as specified in 3GPP TS 29.522 [54].

To alow the PCF and SMF/UPF to perform PCC rule authorization and QoS flow binding for the described service data
flows, the NF service consumer shall supply:

- for IPtype PDU session, both source and destination | P addresses and port numbersin the "fDescs' attribute
within the "medSubComps" attribute, if such information is available; and

- for Ethernet type PDU session, the Ethernet Packet filtersin the "ethfDescs" attribute within the
"medSubComps' attribute, if such information is available.

The NF service consumer may specify the ToS traffic class (i.e. ToS (IPv4) or TC (IPv6) value) within the "tosTrCI"
attribute for the described service data flows together with the "fDescs" attribute.

NOTE 9: A ToS/TC value can be useful when another packet filter attribute is needed to differentiate between
packet flows. For example, packet flows encapsulated and encrypted by a tunnelling protocol can be
differentiated by the ToS/TC value of the outer header if appropriately set by the application. To use
ToS/TC for service data flow detection, network configuration needs to ensure thereisno ToS/TC re-
marking applied along the path from the application to the PSA UPF and the specific ToS/TC values are
managed properly to avoid potential collision with other usage (e.g., paging policy differentiation).

The NF service consumer may include the "resPrio" attribute at the " AppSessionContextRegData" datatype level to
assign a priority to the AF Session as well as include the "resPrio" attribute at the "MediaComponent” data type level to
gn apriority to the service data flow. The presence of the "resPrio" attribute in both levels does not constitute a
conflict asthey each represent different types of priority. The reservation priority at the " AppSessionContextRegData"
data type level providesthe relative priority for an AF session while the reservation priority at the "MediaComponent”
data type level provides the relative priority for a service data flow within a session. If the "resPrio" attribute is not
specified, the requested priority is PRIO_1.

The PCF shall check whether the received service information requires PCC rules to be created and provisioned as
specified in 3GPP TS 29.513 [7]. Provisioning of PCC rulesto the SMF shall be carried out as specified at
3GPPTS29.512[8].
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Based on the received subscription information from the NF service consumer, the PCF may create a subscription to
event notifications for arelated PDU session from the SMF, as described in 3GPP TS 29.512 [8].

If the PCF created an "Individual Application Session Context" resource, the PCF shall send to the NF service
consumer a"201 Created" response to the HTTP POST request, as shown in figure 4.2.2.2-1, step 2. The PCF shall
includein the "201 Created" response:

- alLocation header field; and
- an"AppSessionContext" data type in the content.

The Location header field shall contain the URI of the created individual application session context resourcei.e.
"{ apiRoot} /npcf-policyauthorization/vl/app-sessions/{ appSessionl d} .

When "Events Subscription" sub-resource is created in this procedure, the NF service consumer shall build the sub-
resource URI by adding the path segment "/events-subscription” at the end of the URI path received in the Location
header field.

The "AppSessionContext" data type the content shall contain the representation of the created "Individual Application
Session Context" resource and may include the "Events Subscription" sub-resource.

The PCF shall includein the "evsNotif" attribute:

- if the NF service consumer subscribed to the event "PLMN_CHG" in the HTTP POST request, the "event"
attribute set to "PLMN_CHG" and the "plmnld" attribute including the PLMN Identifier or the SNPN Identifier
if the PCF has previously requested to be updated with thisinformation in the SMF;

NOTE 10: The SNPN Identifier consists of the PLMN |dentifier and the NID.

NOTE 11:Handover between non-equivalent SNPNs, and between SNPN and PLMN is not supported. When the
UE is operating in SNPN access mode, the trigger reports changes of equivalent SNPNSs.

- if the NF service consumer subscribed to the event "ACCESS TYPE_CHANGE" inthe HTTP POST request,
the "event" attribute set to "ACCESS _TYPE_CHANGE" and:

i. the"accessType" attribute including the access type, and the "ratType" attribute including the RAT type
when applicable for the notified access type; and

ii. if the"ATSSS" feature is supported, the "addAccessinfo" attribute with the additional access type
information if available, where the accesstype is encoded in the "accessType" attribute, and the RAT typeis
encoded in the "ratType" attribute when applicable for the notified access type; and

NOTE 12:For aMA PDU session, if the"ATSSS" feature is not supported by the NF service consumer the PCF
includes the "accessType" attribute and the "ratType" attribute with a currently active combination of
access type and RAT type (if applicable for the notifed access type). When both 3GPP and non-3GPP
accesses are available, the PCF includes the information corresponding to the 3GPP access.

iii. the"anGwAddr" attribute including access network gateway address when available,
if the PCF has previously regquested to be updated with this information in the SMF;

- ifthe"IMS_SBI" feature is supported and if the NF service consumer subscribed to the
"CHARGING_CORRELATION" event inthe HTTP POST reguest, the "event" attribute set to
"CHARGING_CORRELATION" and may include the "anCharglds" attribute containing the access network
charging identifier(s) and the "anChargAddr" attribute containing the access network charging address; and

- if the"UEUnreachable" feature is supported and the NF service consumer subscribed to the
"UE_REACH_STATUS CH" event inthe HTTP POST request, the "event" attribute set to
"UE_REACH_STATUS CH" together with the "ueReachStatus" attribute containing the corresponding UE
status, and in case the "ueReachStatus' attribute is set to "UNREACHABLE", optionally the "retryAfter"
attribute if available and the PCF has previously requested thisinformation to the SMF.

The NF service consumer subscription to other specific events using the Npcf_PolicyAuthorization Create request is
described in the related clauses. Notification of events when the applicable information is not available in the PCF when
receiving the Npcf_PolicyAuthorization_Create request is described in clause 4.2.5.
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The acknowledgement towards the NF service consumer should take place before or in parallel with any required PCC
rule provisioning towards the SMF.

NOTE 13: The behaviour when the NF service consumer does not receive the HT TP response message, or when it
arrives after the internal timer waiting for it has expired, or when it arrives with an indication different
than a success indication, are outside the scope of this specification and based on operator policy.

4223 Gate control

This procedureis used by an NF service consumer to instruct the PCF about when the service data flow(s) are to be
enabled or disabled for a PDU session.

The AF shall includein the HTTP POST request message described in subclause 4.2.2.2 the "fStatus" attribute for the
flows to be enabled or disabled within the "medComponents" or "medSubComps" attributes.

If a"medSubComps" attribute contains a"flowUsage" attribute with the value "RTCP", then the IP Flows described by
that media subcomponent shall be enabled in both directions irrespective of the value of the "fStatus" attribute of the
corresponding media component.

Asresult of this action, the PCF shall set the appropriate gate status for the corresponding active PCC rule(s).

The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

4.2.2.4 Initial Background Data Transfer policy indication

This procedure is used by a NF service consumer to indicate atransfer policy negotiated for background data transfer
using the Npcf_BDTPolicyControl service as described in 3GPP TS 29.554 [14].

The NF service consumer may include in the HTTP POST request message described in clause 4.2.2.2 areference
identifier related to atransfer policy negotiated for background data transfer in the "bdtRefld" attribute.

NOTE 1: The PCF will retrieve the corresponding transfer policy from the UDR based on the reference identifier
within the "bdtRefld" attribute. In case only one PCF is deployed in the network, transfer policies can be
locally stored in the PCF and the interaction with the UDR is not required.

If the PCF cannot retrieve the transfer policy, the PCF shall set to TP_NOT_KNOWN the "servAuthinfo™ attributein
the HT TP response message to the NF service consumer to indicate that the transfer policy is unknown.

If the time window of the received transfer policy has expired, the PCF shall set to TP_EXPIRED the "servAuthinfo"
attribute in the HT TP response message to indicate to the NF service consumer that the transfer policy has expired.
Otherwise, if the time window of the received transfer policy has not yet occurred, the PCF shall set to
TP_NOT_YET_OCURRED the "servAuthinfo" attribute in the HT TP response message to the NF service consumer to
indicate that the time window of the transfer policy has not yet occurred.

NOTE 2: Inthe case that the PCF cannot retrieve the transfer policy, the transfer policy time window has not yet
occurred or the transfer policy expired, the PCF makes the decision without considering the transfer

policy.
The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

4.2.2.5 Initial provisioning of sponsored connectivity information

This procedureis used by a NF service consumer to indicate sponsored data connectivity when
" SponsoredConnectivity” feature is supported.

The NF service consumer shall provide in the "AppSessionContext” data type of the HTTP POST request message
described in clause 4.2.2.2 an application service provider identity and a sponsor identity within the "aspld" attribute
and "sponld" attribute within the "ascRegData" attribute. Additionally, the NF service consumer may provide an
indication to the PCF of sponsored data connectivity not enabled by including the "sponStatus® attribute set to
"SPONSOR_DISABLED".

To support the usage monitoring of sponsored data connectivity, the NF service consumer may subscribe with the PCF
to the notification of usage threshold reached. The NF service consumer shall include;
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- anentry of the "AfEventSubscription" datatype in the "events' attribute with the "event" attribute set to
"USAGE_REPORT"; and

- the"usgThres" attribute of "UsageThreshold" datatype in the "EventsSubscRegData" data type with:
a) thetotal volume in the "totalVolume" attribute; or
b) the uplink volume only in the "uplinkVolume™ attribute; or
¢) the downlink volume only in the "downlinkVolume"; and/or
d) thetimein the "duration" attribute.

NOTE 1: If the NF service consumer isin the user plane, the AF can handle the usage monitoring and therefore it is
not required to provide a usage threshold to the PCF as part of the sponsored connectivity functionality.

When the NF service consumer indicated to enable sponsored data connectivity, and the UE isroamingin aVPLMN,
the following procedures apply:

- If the NF service consumer islocated in the HPLMN, for home routed roaming case and when the operator
policies do not alow accessing the sponsored data connectivity with this roaming case, the H-PCF shall reject
the service request and shall include in the HTTP "403 Forbidden" response message the "cause” attribute set to
"UNAUTHORIZED_SPONSORED_DATA_CONNECTIVITY".

- If the NF service consumer islocated in the VPLMN, the V-PCF shall reject the service request and shall include
inthe HTTP "403 Forbidden" response message the "cause" attribute set to
"UNAUTHORIZED_SPONSORED_DATA_CONNECTIVITY".

When the NF service consumer indicated to enable sponsored data connectivity, and the UE is non-roaming or roaming
with the home routed case and the operator policies allow accessing the sponsored data connectivity with this roaming
case, the following procedures apply:

- If the SMF does not support sponsored connectivity and the required reporting level for that service indicates a
sponsored connectivity level according to 3GPP TS 29.512 [8], then the PCF shall reject the request and shall
include inthe HTTP "403 Forbidden" response message the "cause" attribute set to
"REQUESTED_SERVICE_NOT_AUTHORIZED".

- If the SMF supports sponsored data connectivity feature or the required reporting level is different from
sponsored connectivity level as described in 3GPP TS 29.512 [8], then the PCF, based on operator policies, shall
check whether it isrequired to validate the sponsored connectivity data. If it is required, it shall perform the
authorizations based on sponsored data connectivity profiles. If the authorization fails, the PCF shall includein
the HTTP "403 Forbidden" response message the "cause" attribute set to
"UNAUTHORIZED_SPONSORED_DATA_CONNECTIVITY".

NOTE 2: The PCF isnot required to verify that a trust relationship exists between the operator and the sponsors.

The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

4.2.2.6 Subscriptions to Service Data Flow QoS notification control

The subscription to Service Data Flow QoS notification control is used by a NF service consumer to subscribe to
receive a notification when the GBR QoS targets for one or more service data flows can no longer (or can again) be
guaranteed.

NOTE: It may happen that the GBR QoS targets for one or more PCC rules (i.e. Service Data Flows) cannot be
guaranteed, either permanently or temporarily in the radio access network.

The NF service consumer shall use the "EventsSubscRegData" data type as described in clause 4.2.2.2 and shall include
inthe HTTP POST request message an event within the "events" attribute with the "event” attribute set to
"QOS_NOTIF".

The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

Asresult of this action, the PCF shall set the appropriate subscription to QoS notification control for the corresponding
PCC rule(s) asdescribed inin 3GPP TS 29.512 [§].
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4.2.2.7 Subscription to Service Data Flow Deactivation

This procedureis used by NF service consumer to subscribe to the notification of deactivation of one or more Service
Data Flows within the AF application session context.

NOTE: It may happen that one or more PCC rules (i.e. Service Data Flows) are deactivated at the SMF at certain
time, either permanently or temporarily, due to e.g. release of resources or out of credit condition.

The NF service consumer shall use the "EventsSubscRegData" data type as described in clause 4.2.2.2 and shall include
inthe HTTP POST request message an event within the "events® attribute with the "event" attribute set to
"FAILED_RESOURCES_ALLOCATION".

The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

As result of this action, the PCF shall set the appropriate subscription to service data flow deactivation for the
corresponding PCC rule(s) as described inin 3GPP TS 29.512 [§].

4.2.2.8 Initial provisioning of traffic routing and service function chaining information
This procedureis used by a NF service consumer to:
when "InfluenceOnTrafficRouting" feature is supported:
- influence SMF traffic routing decisions to alocal accessto a Data Network identified by a DNAI; and/or
- request subscriptions to notifications about UP path management events related to the PDU session.
when "SFC" feature is supported:
- influence the steering of user traffic to service function chain(s) on N6-LAN.

NOTE 1: The NF service consumer uses the Npcf _PolicyAuthorization service for requests targeting specific on-
going PDU sessions of individual UE(S). The NF service consumer requests that target existing or future
PDU Sessions of multiple UE(s) or any UE are sent via the NEF and may target multiple PCF(s), as
described in 3GPP TS 29.513 [7].

When the "CommonEASDNAI" feature is supported, the procedure is also used by a NF service consumer to request to
select acommon EAS or EAS(es) corresponding to acommon DNAI for a set of UE associated with the same traffic
correlation 1d accessing the application identified by the provided service information.

NOTE 2: Common EAS selection means the common DNAI is selected.

In order to influence on traffic routing, the NF service consumer shall includein the HTTP POST request message
described in clause 4.2.2.2 the "af RoutReq" attribute of " AfRoutingRequirement" data type with specific routing
requirements for the application traffic flows either within " AppSessionContextReqData" data type for the service
indicated in the "af Appld" attribute, or within the "medComponents* attribute. When provided at both levels, the
"afRoutReq" attribute value in the "medComponents” attribute shall have precedence over the "afRoutReq" attribute
included in the " AppSessionContextRegData" data type.

In order to influence on N6-LAN traffic steering, the NF service consumer shall include in the HTTP POST request
message described in clause 4.2.2.2 the "af SfcReq" attribute of " AfSfcRequirement” data type with specific N6-LAN
traffic steering requirements for the application traffic flows either within " AppSessionContextRegData" data type for
the service indicated in the "af Appld" attribute, or within the "medComponents" attribute. When provided at both
levels, the "afSfcReq" attribute value in the "medComponents” attribute shall have precedence over the "af SfcReq"
attribute included in the " AppSessionContextRegData" data type.

The NF service consumer may include traffic routing and N6-LAN traffic steering requirements together with service
information.

The NF service consumer may request to influence on N6-LAN traffic steering and/or to influence SMF traffic routing
decisionsto a DNAI.

If the "SFC" feature is supported, when the NF service consumer requests to influence N6-LAN traffic steering, it shall
includein the "afSfcReq" attribute:
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a) the pre-defined Service Function Chain identifier for downlink in "sfcldDI" and/or for uplink in "sfcldUl".
and may also include:

b) spatial validity which the NF service consumer request is valid shall beindicated in terms of validity areas
encoded in the"spVa" attribute of "SpatialVaidity" datatype. The"SpatialVaidity" datatype consists of alist
of presence areasincluded in the "presencelnfoList" attribute, where each element shall include the presence
reporting areaidentifier in the "prald” attribute and may include the elements composing a presence area
encoded in the attributes. "trackingArealList", "ecgList", "ncgList”, "globalRanNodeldList".

¢) The metadata information wich should be sent to the UPF via SMF transparently as defined in
3GPP TS 29.512[8].

If the "InfluenceOnTrafficRouting" feature is supported, when the NF service consumer request to influence on traffic
routing, the NF service consumer shall include in the "afRoutReq" attribute:

a) A list of routesto locations of applicationsin the "routeToLocs" attribute. Each element of the list shall contain:

- aDNAl inthe"dna" attribute to indicate the location of the application towards which the traffic routing is
applied; and

- arouting profile identifier in the "routeProfld" attribute, and/or the explicit routing information in the
"routelnfo” attribute.

and may also include:
a) Indication of application relocation possibility in the "appReloc" attribute.

b) Temporal validity during which the NF service consumer request is valid shall be indicated with the "startTime"
and "stopTime" attributes.

c) Spatial validity during which the NF service consumer request is valid shall be indicated in terms of validity
areas encoded in the "spVal" attribute of "SpatiaValidity" datatype. The " SpatialValidity" datatype consists of
alist of presence areas included in the "presencelnfoList" attribute, where each element shall include the
presence reporting areaidentifier in the "prald” attribute and may include the elements composing a presence
area encoded in the attributes; "trackingArealist", "ecgList", "ncgList”, "globalRanNodel dList".

d) Indication of UE IP address preservation in the "addrPreserind" attribute if the URLLC feature is supported.
e) If the SimultConnectivity feature is supported:

- indication of simultaneous connectivity temporarily maintained in the source and target PSA during the edge
re-location procedure in the "simConnind" attribute; and

- if the"smConnlnd" attribute is set to true, the minimum timeinterval to be considered for inactivity of the
traffic routed via the source PSA in the "ssimConnTerm" attribute.

f) EASIP replacement information in the "easlpReplacelnfos" attribute if the EASIPreplacement featureis
supported.

g) Indication of EAS rediscovery in the "easRedisInd” attribute if the EASDiscovery feature is supported.

h) Maximum allowed user plane latency in the "maxAllowedUpLat" attribute if the AF_latency featureis
supported.

NOTE 3: The EAS IP Replacement information and the information indicating the EAS rediscovery are not
provided simultaneoudly.

i) If the CommonEASDNAI feature is supported, traffic correlation information in the "tfcCorrelnfo" attribute.

When "InfluenceOnTrafficRouting" feature is supported, the NF service consumer may also subscribe to notifications
about UP path management events. The NF service consumer shall include in the "upPathChgSub" attribute:

- notifications of early and/or late DNAI change, using the attribute "dnai ChgType" indicating whether the
subscriptionisfor "EARLY", "LATE" or "EARLY_LATE";
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- thenotification URI where the NF service consumer is receiving the Nsmf_EventExposure_Notify service
operation in the "notificationUri" attribute; and

- the natification correlation identifier assigned by the NF service consumer in the "notifCorreld" attribute.

When the NF service consumer subscribes to notifications about UP path management events, it may include the " 3gpp-
Shi-Consumer-Info" custom HTTP header as described in clause 6.6.2 of 3GPP TS 29.500 [5] to indicate the features
supported by the NF service consumer over the Nsmf_EventExposure service related to UP path management event
handling as described in 3GPP TS 29.508[13].

If the URLLC feature is supported, the NF service consumer may include an indication of NF service consumer
acknowledgement to be expected as an "af Ackind" attribute within the "upPathChgSub" attribute.

When the feature " RoutingReqOutcome” is supported:

- the PCF may set the "servAuthinfo" attribute in the HT TP response message to
"ROUT_REQ NOT_AUTHORIZED" when the PCF determines, e.g. based on subscription, the AF influence
on traffic routing is not alowed for the PDU session;

- when the NF service consumer requests the steering of traffic to a DNAI and/or the subscription to notifications
about UP path management events, the NF service consumer may subscribe to notifications of failuresin the
enforcement of UP path changes including within the "evSubsc" attribute the "event” attribute value
"UP_PATH_CHG_FAILURE" in an entry of the "events' array.

NOTE 4: Inthe case that the PCF determines that the requested AF routing requirements cannot be applied and
returns the "servAuthinfo" attribute in the HTTP response, the PCF makes the decision without
considering the requested AF routing requirements.

The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

The PCF shall store the routing requirements included in the "afRoutReq" attribute and/or if the SFC featureis
supported, the N6-LAN traffic steering requirements within the "af SfcReq" attribute.

The PCF shall check whether the received routing requirements and/or N6-LAN traffic steering requirements require
PCC rulesto be created or provisioned to include or modify traffic steering policies (for both routing requirements
and/or N6-LAN traffic steering requirements) and the application relocation possibility (only for routing requirements)
as specified in 3GPP TS 29.513 [7]. Provisioning of PCC rulesto the SMF shall be carried out as specified in
3GPPTS29.512[8].

NOTE 5: The NF service consumer receives the notification about UP path management events by the
Nsmf_EventExposure_Notify service operation as defined in clause 4.2.2.2 of 3GPP TS 29.508 [13].

4.2.2.9 Void

4.2.2.10 Subscription to resources allocation outcome

This procedure is used by a NF service consumer to subscribe to notifications when the resources associated to the
corresponding service information have been allocated and/or cannot be allocated.

The NF service consumer shall use the "EventsSubscRegData" data type as described in clause 4.2.2.2 and shall include
inthe HTTP POST request message:

- if the NF service consumer requests the PCF to provide a notification when the resources associated to the
service information have been alocated, an event entry within the "events" attribute with the "event" attribute set
to "SUCCESSFUL_RESOURCES_ALLOCATION";

- if the NF service consumer requests the PCF to provide a notification when the resources associated to the
service information cannot be allocated, an event entry within the "events" attribute with the "event" attribute set
to "FAILED_RESOURCES_ALLOCATION"; and/or

- if the feature "UEUnreachable" is supported and the NF service consumer regquest the PCF to provide a
notification when the resources associated to the service information are not allocated because the UE is
unreachable, an event entry within the "events® attribute with the "event" attribute set to
"UE_TEMPORARILY_UNAVAILABLE".
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The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

As aresult of this action, the PCF shall set the appropriate subscription to notification of resources alocation outcome
for the corresponding PCC Rule(s) as described in 3GPP TS 29.512 [8].

42211 Void

4.2.2.12 Invocation of Multimedia Priority Services

422121 General

This procedure allows a NF service consumer, as per 3GPP TS 22.153 [23], to request prioritized access to system
resources in situations such as during congestion.

The NF service consumer may include the "mpsld" attribute to indicate that the new AF session relates to an MPS
session.

The"mpsld" attribute shall contain the national variant for the MPS service name indicating an MPS session. The
"resPrio" attribute shall include the priority value of the related priority service.

If the NF service consumer supports the SBI Message Priority mechanism for an MPS session, it shall include the
" 3gpp-Shi-Message-Priority" custom HTTP header towards the PCF as described in clause 6.8.2 of
3GPP TS 29.500 [5].

NOTE 1: If the NF service consumer supports the SBI Message Priority mechanism for an MPS session, the NF
service consumer will include the " 3gpp-Shi-Message-Priority" custom HTTP header with a priority
value equivalent to the value of the "resPrio" attribute. Highest user priority value is mapped in the
corresponding lowest val ue of the "3gpp-Shi-Message-Priority" custom HTTP header.

When the PCF receives the "mpsld” attribute indicating an MPS session, the PCF shall take specific actions on the
corresponding PDU session to ensure that the MPS session is prioritized as specified in 3GPP TS 29.512 [8].

NOTE 2: When the PCF supports data rate control per network slice and/or data rate control per network slice for a
UE as specified in 3GPP TS 29.512 [§], it is possible that, subject to operator policy and national/regional
regulations, prioritised services are exempted from the limitation of data rate per network dlice. In that
case the PCF will handle the request from the NF service consumer even if the authorized data rate per
network sliceis exceeded.

4.2.2.12.2 MPS for DTS

MPS for DTS isthe means for an NF service consumer to invoke/revoke the Priority PDU connectivity service for the
default QoS flow only, i.e. without designating a particular service data flow for priority service. MPS for DTS applies
only to non-IMS DNNs.

When the "MPSforDTS' feature is supported, to invoke MPS for DTS, the NF service consumer includes the
"mpsAction"” attribute, set to "ENABLE_MPS FOR DTS" or "AUTHORIZE_AND_ENABLE_MPS FOR DTS".
These "mpsAction” attribute values signal a QoS change to the default QoS flow and service data flows mapped to the
default QoS flow without the creation of a new QoS flow.

When the"ENABLE_MPS FOR_DTS' valueisreceived, and allowed by local policy, the PCF does not check the
user's MPS subscription details. When the"TAUTHORIZE_AND_ENABLE_MPS FOR_DTS" valueisreceived, and
allowed by local policy, the PCF shall check the user's MPS subscription to authorize the request. When the request is
to authorize and enable, and the request is not authorized (e.g. not allowed by MPS subscription), the PCF shall indicate
inan HTTP "403 Forbidden" response message the cause for the rejection including the "cause" attribute set to
"REQUESTED_SERVICE_NOT_AUTHORIZED".

NOTE: How the NF service consumer checks the MPS for DTS authorization is out of scope of the present
document.

When creating an Individual Application Session Context resource, due to the invocation or revocation of MPS for
DTS, the NF service consumer may subscribe to the outcome of the default QoS updates by setting within the
"evSubsc" attribute an event in the "events' array with:
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- the"event" attribute set to the value "SUCCESSFUL_QOS UPDATE" to report that the invocation/revocation
requested by the NF service consumer was successful; and/or

- the"event" attribute set to the value "FAILED_QOS UPDATE" to report that the invocation/revocation
requested by the NF service consumer has failed to be successful.

The NF service consumer may use the procedure specified in clause 4.2.2.12.3 to open anew priority PDU session
related to the AF signalling IP flow between the UE and NF service consumer.

422123 Provisioning of MPS for DTS signalling flow information

This clause is applicable to provisioning of signalling flow information for MPS for DTS if the MPSforDTS feature is
supported as described in clause 5.8.

This procedure alows the NF service consumer to provision information about the AF signalling 1P flows between the
UE and the NF service consumer.

The NF service consumer shall provide:
- thelP address (IPv4 or 1Pv6) of the UE in the "uelpv4" or "uelpv6" attribute;

- when the "AuthorizationForM psSignalling” feature is supported, the "mpsAction” attribute set to
"AUTHORIZE_AND_ENABLE_MPS FOR _AF SIGNALLING";

- the"mpsld" attribute; and
- amedia component within the "medComponents" attribute including:
- the"medCompN" attribute set to "0"; and

- the media subcomponent within the "medSubComps" attribute representing the AF signalling 1P flow, where
the media subcomponent shall contain:

- the"flowUsage" attribute set to the value "AF_SIGNALLING";

- the"fNum" attribute set according to the rules described in Annex C;

- the"fDesc" attribute containing the IP flows of the AF signalling flow; and
- the"fStatus' set to the value "ENABLED".

The PCF shall determine whether the request is accepted or not. If accepted, the PCF shall perform session binding and
shall reply to the NF service consumer as described in clause 4.2.2.2. If rejected, the PCF shall indicate in an

HTTP "403 Forbidden" response message the cause for the rejection including the "cause” attribute set to
"REQUESTED_SERVICE_NOT_AUTHORIZED".

The PCF shall set appropriate QoS values for the AF signalling IP flow and shall install the corresponding dynamic
PCC rule for the AF signalling IP flows.

The NF service consumer may de-provision the information about the AF signalling IP flows at any time. To do that, if
the "Individual Application Session Context" resource is only used to provide information about the AF Signalling IP
flows, the NF service consumer shall remove the resource by sending an Npcf_PolicyAuthorization_Delete service
operation towards the PCF as defined in clause 4.2.4.2. Otherwise, the NF service consumer shall remove the IP flow
within the media component invoking the Npcf_PolicyAuthorization_Update service operation as defined in

clause 4.2.3.17.

NOTE: Combining the request for the AF signalling flow with an MPS for DTS invocation/revocation request is
not supported in this release.

4.2.2.13 Support of content versioning

The support of the media component versioning is optional. When the "MediaComponentVersioning" featureis
supported, the NF service consumer and the PCF shall comply with the procedures specified in this clause.
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If required by operator policies, the NF service consumer shall assign a content version to the media component related
to certain service and shall provide assigned content version to the PCF in the "contVer" attribute included in the
corresponding media component entry of the "medComponents" attribute.

If the PCF receivesthe "contVer" attribute for a certain media component, the PCF shall follow the procedures
described in 3GPP TS 29.512 [8], clause 4.2.6.2.14.
4.2.2.14 Request of access network information

This procedure is used by a NF service consumer to request the PCF to report the access network information (i.e. user
location and/or user timezone information) at the creation of the "Individual Application Session Context" resource,
when the "NetLoc" feature is supported.

The NF service consumer shall include in the HTTP POST request message described in clause 4.2.2.2:
- anentry of the "AfEventSubscription” datatype in the "events" attribute with:
a) the"event" attribute set to the value "ANI_REPORT"; and
b) the"notifMethod" attribute set to the value "ONE_TIME"; and

- the"regAnis" attribute, with the required access network information, i.e. user location and/or user time zone
information).

When the PCF determines that the access network does not support the access network information reporting because
the SMF does not support the NetL oc feature, the PCF shall respond to the NF service consumer including in the
"EventsNatification” datatype the "noNetLocSupp” attribute set to "ANR_NOT_SUPPORTED" value. Otherwise, the
PCF shall immediately configure the SMF to provide such access information, as specified in 3GPP TS 29.512 [§].

The PCF shall reply to the NF service consumer with an HT TP response message as described in clause 4.2.2.2.

4.2.2.15 Initial provisioning of service information status
When the"IMS_SBI" feature is supported, the NF service consumer may provide the status of the service information.

If the NF service consumer provides service information that has been fully negotiated (e.g. based on the SDP answer),
the NFF service consumer may include the "servinfStatus' attribute set to "FINAL". In this case the PCF shall authorize
the session and provision the corresponding PCC rulesto the SMF.

The NF service consumer may additionally provide preliminary service information not fully negotiated yet (e.g. based
on the SDP offer) at an earlier stage. To do so, the NF service consumer shall include the "servinfStatus" attribute set to
"PRELIMINARY". Upon receipt of such preliminary service information, the PCF shall perform an early authorization
check of the service information. If the NF service consumer reguests the PCF to report the access network information
together with preliminary service information, the PCF shall immediately configure the SMF to provide the access
network information.

4.2.2.16 Provisioning of signalling flow information

This clause is applicable when IM S restoration is supported according to the supported feature "ProvAFsignalFlow" as
described in clause 5.8.

This procedure alows NF service consumer to provision information about the AF signalling 1P flows between the UE
and the NFF service consumer.

The NF service consumer shall provide:
- thelP address (IPv4 or IPv6) of the UE in the "uel Pv4" or "uel Pv6" attribute; and
- amedia component within the "medComponents" attribute including:

- the"medCompN" attribute set to "0"; and
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- one or more media subcomponents within the "medSubComps" attribute representing the AF signalling IP
flows, where each media subcomponent shall contain:

- the"flowUsage" attribute set to the value "AF_SIGNALLING";

- the"fNum" attribute set according to the rules described in Annex C;

- the"fDesc" attribute containing the IP flows of the AF signalling flow;
- the"fStatus' set to the value "ENABLED"; and

- the"afSigProtocol" set to the value corresponding to the signalling protocol used between the UE and the
NF service consumer.

The PCF shall perform session binding and shall reply to the NF service consumer as described in clause 4.2.2.2.

PCC rulesrelated to the AF signalling I P flows could have been provisioned to SMF using the corresponding
procedures specified in 3GPP TS 29.512 [8] at an earlier stage (e.g. typically at the establishment of the QoS flow for
AF Signalling IP Flows). The PCF shall install the corresponding dynamic PCC rule for the AF signalling I P flows.

The NF service consumer may de-provision the information about the AF signalling IP flows at any time. To do that, if
the "Individual Application Session Context" resource is only used to provide information about the AF Signalling IP
flows, the NF service consumer shall remove the resource by sending an Npcf_PolicyAuthorization_Delete service
operation as service operation towards the PCF as defined in clause 4.2.4.2. Otherwise, the NF service consumer shall
remove the IP flows within the media component invoking the Npcf _PolicyAuthorization_Update service operation as
defined in clause 4.2.3.17.

4.2.2.17 Support of resource sharing

This procedure is used by a NF service consumer to indicate that a media component of an Individual Application
Session Context resource may share resources with other media components in the related direction in other Individual
Application Session Context resources when the "ResourceSharing" feature is supported.

The NF service consumer may include the "sharingKeyUI" attribute and/or "sharingKeyDI" attribute within a media
component of the "medComponents" attribute to indicate that the related media of the created new Individual
Application Session Context resource may share resources with other media components in the related direction that
include the same value for the "sharingKeyUI" attribute and/or "sharingKeyDI" attribute.

The PCF shall reply to the NF service consumer with an HT TP response message as described in clause 4.2.2.2.

If the "sharingKeyUI" attribute and/or "sharingKeyDI" attribute are provided within a media component of the
"medComponents" attribute, the PCF may apply the mechanisms for resource sharing as described in
3GPPTS29.512[8], clause 4.2.6.2.8.

4.2.2.18 Indication of Emergency traffic

When the "IMS_SBI" feature is supported, this procedure allows a NF service consumer to indicate that the new AF
session context relates to emergency traffic.

The NF service consumer may include the "servUrn" attribute to indicate that the new AF session context relates to
emergency traffic. Additionally, the NF service consumer may include the "afRegData" attribute to indicate the
additional information requested for the AF session context.

When the PCF receives the "servUrn" attribute indicating an emergency session, the PCF may apply specia policies,

for instance prioritising service flows relating to the new AF session context, allowing these service flows free of charge
or exempting the service flows from the limitation of data rate per network slice when the PCF supports data rate
control per network slice and/or data rate control per network slice for a UE as specified in 3GPP TS 29.512 [8]).

If the "servUrn" attribute indicates that the new NF service consumer session context relates to emergency traffic and
the "afRegData’ attribute is received, the PCF shall reply to the NF service consumer as described in clause 4.2.2.2 and
shall provide the requested available user information in the "uelds" attribute included within the "ascRespData’
attribute in the HTTP " 201 Created" response.
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NOTE 1: The"supi" attribute within the "uelds" attribute contains an IMSI, if available, when the UE accesses a
PLMN and contains either an IMSI or a network-specific identifier that takes the form of an NAI, if
available, when the UE accesses a SNPN. For both, PLMN access and SNPN access, the "gpsi" attribute
within the "uelds" attribute containsan MSISDN, if available, and the "pei" attribute contains an
IMEI(SV).

If the NF service consumer supports the SBI Message Priority mechanism for an emergency session, it shall include the
" 3gpp-Shi-Message-Priority" custom HTTP header towards the PCF as described in clause 6.8.2 of
3GPP TS 29.500 [5].

NOTE 2: If the NF service consumer supports the SBI Message Priority mechanism for an emergency session, the
NF service consumer includes the " 3gpp-Shi-Message-Priority” custom HT TP header based on NF
service consumer policiesin relation to valid values of the "servUrn" attribute. The highest user priority
value is mapped to the corresponding lowest value of the "3gpp-Shi-Message-Priority" custom HTTP
header.

When the new AF session context does not indicate emergency traffic and the session binding function detects that the
binding isto a PDU session established to the Emergency DNN, the PCF shall reject the HTTP POST request and shall
indicatein an HTTP "403 Forbidden" response message the cause for the rejection including the "cause" attribute set to
"UNAUTHORIZED_NON_EMERGENCY _SESSION".

4.2.2.19 Invocation of MCPTT

When the feature "MCPTT" is supported by the NF service consumer and the PCF, this procedure allows a NF service
consumer to request prioritized access to system resourcesin situations such asan MCPTT session with priority call.

The NF service consumer may include the "mcpttld" attribute to indicate that the new "Individual Application Session
Context" resource relatesto an MCPTT session with priority call.

When the PCF receives the "mcpttld" attribute indicating an MCPTT session and the "resPrio" attribute, the PCF shall
take specific actions on the corresponding PDU session to ensure that the MCPTT session is prioritized as specified in
3GPPTS29.512[8].

NOTE: When the PCF supports data rate control per network slice and/or data rate control per network slice for a
UE as specified in 3GPP TS 29.512 [§], it is possible that, subject to operator policy and national/regional
regulations, prioritised services are exempted from the limitation of data rate per network dlice. In that
case the PCF will handle the request from the NF service consumer even if the authorized data rate per
network sliceis exceeded.

Additionally, when the "PrioritySharing” feature is supported, the PCF may receive the "prioSharingind" attribute
within the media component received in the "medComponents” attribute as described in clause 4.2.2.21. In this case,
and if "MCPTT-Preemption” feature is supported, the PCF may receive pre-emption information as also described in
clause 4.2.2.21.

For the handling of MCPTT session with priority call, see Annex B.13

4.2.2.20 Invocation of MCVideo

When the feature "M CVideo" is supported by the NF service consumer and the PCF, this procedure allows a NF service
consumer to request prioritized access to system resources in situations such as an MCVideo session with priority call.

The NF service consumer may include the "mcVideold" attribute to indicate that the new "Individual Application
Session Context" resource relates to an MCVideo session with priority call.

When the PCF receives the "mcVideold" attribute indicating an MCVideo session and the "resPrio" attribute, the PCF
shall take specific actions on the corresponding PDU session to ensure that the MCVideo session is prioritized as
specified in 3GPP TS 29.512 [8].

NOTE: When the PCF supports data rate control per network slice and/or data rate control per network slice for a
UE as specified in 3GPP TS 29.512 [8], it is possible that, subject to operator policy and national/regional
regulations, prioritised services are exempted from the limitation of data rate per network dice. In that
case the PCF will handle the request from the NF service consumer even if the authorized data rate per
network slice is exceeded.
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For the handling of MCVideo session with priority call, see Annex B.15.

42221 Priority sharing indication

When the "PrioritySharing” feature is supported, the NF service consumer may indicate to the PCF that the related
mediaflow is alowed to use the same Allocation and Retention Priority (ARP) as media flows belonging to other
"Individual Application Session Context" resources.

The NF service consumer may include the "prioSharinglnd" attribute set to "ENABLED" within a media component of
the "medComponents” attribute to indicate to the PCF that the related media flow is allowed to use the same Allocation
and Retention Priority as media flows which:

- areassigned the same 5QI in the PCF; and

- belong to other "Individual Application Session Context” resources bound to the same PDU session that aso
contain the "prioSharinglnd" attribute set to "ENABLED".

If the"MCPTT-Preemption" feature is supported, the NF service consumer may also include:

- within a media component of the "medComponents" attribute, the "preemptCap" attribute containing the
suggested pre-emption capability value and the "preemptV uln" attribute containing the suggested pre-emption
vulnerability value, for the PCF to determine ARP values,

- within the "ascRegData" attribute in the request body, the "preemptControlInfo" attribute containing the pre-
emption control information for the PCF to perform pre-emption control as described in 3GPP TS 29.512 [8],
clause 4.2.6.2.9; and

- within the "evSubsc" attribute, the "event” attribute set to "FAILED _RESOURCES ALLOCATION" to request
the notification for resource allocation failure.

Upon reception of thisinformation, the PCF shall behave as described in 3GPP TS 29.512 [8], clause 4.2.6.2.9. For the
handling of MCPTT sessions, see Annex B.10.

NOTE 1. Service dataflow deactivation procedures will apply according to clauses 4.2.2.7, 4.2.3.7, 4.2.5.5.

NOTE 2: This enhancement avoids the risk that a QoS flow establishment request is rejected if the maximum
number of active QoS flows is exceeded.

The PCF shall reply to the NF service consumer with an HT TP response message as described in clause 4.2.2.2.

4.2.2.22 Subscription to Out of Credit notification

This procedure is used by the NF service consumer if the "IMS_SBI" feature is supported to subscribe to notifications
of credit not available for the Service Data Flows within the AF application session context.

NOTE: It can happen that there are one or more PCC rules (i.e. Service Data Flows) with credit not available,
each one with their corresponding termination action (terminate, redirect, access restricted).

The NF service consumer shall use the "EventsSubscRegData" data type as described in clause 4.2.2.2 and shall include
inthe HTTP POST request message an event within the "evSubsc" attribute with the "event” attribute set to the value
"OUT_OF CREDIT".

As result of this action, the PCF shall set the appropriate subscription to out of credit notification for the corresponding
PCC rule(s) as described in 3GPP TS 29.512 [8].

The PCF shall reply to the NF service consumer with an HT TP response message as described in clause 4.2.2.2.
4.2.2.23 Subscriptions to Service Data Flow QoS Monitoring Information

4.2.2.23.1 Subscriptions to QoS Monitoring at AF session level

The subscription at AF session level to Service Data Flow QoS monitoring information is used by a NF service
consumer to receive a notification about the real -time measurements of QoS monitoring parameters for a QoS Flow (i.e.
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when the AF request involves only flows with the same QoS requirements), e.g. packet delay between UPF and UE,
when the "QoSMonitoring" feature is supported.

NOTE 1: When the subscription for QoS Monitoring is for multiple QoS flows, i.e, when the AF-session can

contain multiple media components, the subscription for QoS monitoring can only be indicated within the
corresponding "medSubComps” entry.

When the requested measurement(s) are for the packet delay QoS monitoring parameter, the NF service consumer shall
use the "EventsSubscRegData" data type as described in clause 4.2.2.2 and shall include:

the requested QoS monitoring parameter(s) to be measured (i.e. DL, UL and/or round trip packet delay) within
the "reqQosMonParams” attribute; and

an entry of the "AfEventSubscription” data type per requested notification method in the "events® attribute with:
a) the"event" attribute set to the value "QOS_MONITORING"; and
b) the"notifMethod" attribute set to the value "EVENT_DETECTION" or "PERIODIC"; and

¢) when the "notifMethod" attribute is set to the value "PERIODIC", the periodic time for reporting and, if the
feature "PacketDelayFailureReport” is supported, the maximum period with no QoS measurement results
reported within the "repPeriod” attribute; and

d) when the "notifMethod" attribute is set to the value "EVENT_DETECTION", the minimum waiting time
between subsequent reports within the "waitTime" attribute and, if the feature " PacketDelayFailureReport” is
supported, the maximum period with no QoS measurement results reported within the "repPeriod” attribute;

when the "notifMethod" attribute set to the value "EVENT_DETECTION":
a) thedelay threshold for downlink with the "repThreshDI" attribute;

b) the delay threshold for uplink with the "repThreshUI" attribute; and/or
¢) thedelay threshold for round trip with the "repThreshRp" attribute.

The NF service consumer may include in "EventsSubscRegData" data type the notification correlation identifier
assigned by the AF within the "notifCorreld" attribute and, if the feature "ExposureToEAS" is supported, the
"directNotiflnd" attribute set to true to indicate direct event notification of QoS Monitoring data from the UPF.

When the "EnQoSMon" feature is supported, the NF service consumer shall use the "EventsSubscRegData" data type as
described in clause 4.2.2.2, asfollows:

the requested QoS monitoring parameter(s) to be measured (i.e. DL, UL and/or round trip packet delay, and/or
UL and/or DL data rate information, and/or UL and/or DL congestion information) within the
"reqgQosMonParams" attribute; and

within the "events' attribute, the NF service cosnumer shall include an entry of the "AfEventSubscription” data
type per QoS monitoring parameter, with:

1. the"event" attribute set to the value "QOS_MONITORING";
2. therequested QoS monitoring parameter type within the "gosMonParamType" attribute;

3. the natification method within the "notifMethod" ("EVENT_DETECTION" or "PERIODIC), as applicable
for the indicated QoS monitoring within the "qosMonParamType" attribute;

NOTE 2: When the "reqQosMonParams’ attribute indicates UL and/or DL congestion information, the

"notifMethod" attribute can only indicate "EVENT_DETECTION".

4. when the "notifMethod" attribute is set to the value "PERIODIC", the periodic time for reporting and the
maximum period with no QoS measurement results reported within the "repPeriod" attribute; and

5. when the "notifMethod" attribute is set to the value "EVENT_DETECTION", the minimum waiting time
between subsequent reports within the "waitTime" attribute and the maximum period with no QoS
measurement results reported within the "repPeriod" attribute; and

when the "notifMethod" attribute is set to the value "EVENT_DETECTION":
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1. when the "gqosMonParamType" attribute is omitted or indicates packet delay, the "gosMon" attribute with the
required QoS Monitoring information as described above;

2. when the "gqosMonParamType" attribute indicates congestion information, the “congestMon" attribute with:
a) the congestion threshold for downlink with the "conThreshDI" attribute; and/or
b) the congestion threshold for uplink with the "conThreshUI" attribute; or

3. when the "gqosMonParamType" attribute indicates QoS monitoring for data rate, the "gosMonDatRate"
attribute with:

a) the datarate threshold for the downlink within the "repThreshDatRateDI" attribute; and/or
b) the datarate threshold for the uplink within the "repThreshDatRateUl" attribute;

and may include:

1. thenoatification correlation identifier assigned by the AF within the "notifCorreld" attribute;

2. the"directNotiflnd" attribute set to true to indicate that the one or more QoS monitoring parameter(s) in the
request require direct event notification data from the UPF; and

3. when the "gosMonParamType" attribute indicates QoS monitoring for data rate, an averaging window within
the "avrgWndw" attribute.

The NF service consumer may include the " 3gpp-Shi-Consumer-Info" custom HTTP header as described in clause 6.6.2
of 3GPP TS 29.500 [5] to indicate the support of one or more QoS monitoring features (e.g. "QoSMonitoring" feature
and "EnQoSMon" feature) by the NF service consumer over the Nsmf_EventExposure service as described in

3GPP TS 29.508[13].

The NF service consumer shall include more than one " AfEventSubscription” data type within the
"EventsSubscRegData" data type if more than one notification method is required.

The PCF shall reply to the AF as described in clause 4.2.2.2.

If the AF provided an indication of direct event notification in the request and PCF determines that the direct
notification of QoS Monitoring reports applies (i.e. the AF request does not include QoS parameter measurements that
are derived by PCF), the PCF behaves as specified in 3GPP TS 29.512 [8].

If the AF provided an indication of direct event notification and PCF determines that the direct notification of QoS
Monitoring reports does not apply (i.e. the AF request includes QoS parameter measurements that are derived by PCF
as specified in clause 4.2.2.41 (AF request for monitoring packet delay variation), and clause 4.2.2.44 (AF request for
monitoring round trip packet delay when UL and DL are on different service data flows) and the information cannot be
consolidated in the QoS monitoring policy in the PCC rule), the PCF generates a successful response to the AF and
indicates that direct event notification is not possible by including within the "servAuthinfo" attribute the value
"DIRECT_NOTIF_NOT_POSSIBLE". In this case, the PCF shall not indicate direct notification in the QoS Monitoring
policy provided to the SMF and instead subscribe to receive QoS Monitoring reports from SMF as specified in

3GPP TS 29.512[8].

Asresult of this action, the PCF shall set the appropriate subscription to QoS Monitoring information for the
corresponding PCC rule as described in 3GPP TS 29.512 [8].

4.2.2.23.2 Subscriptions to QoS Monitoring for one or more service data flow(s)

When the "EnQoSMon" feature is supported, the subscription to QoS monitoring for one or more service data flow(s) is
used by the NF service consumer to receive notification(s) about the real-time measurements of the indicated QoS
parameter(s) for the concerned service data flow(s).

To indicate the subscription to one or more QoS monitoring parameter(s) for one or more service data flow(s), the NF
service consumer shall include the "medComponents" attribute as described in clause 4.2.2.2. For each media
component that requires QoS monitoring, the NF service consumer shall include the service information within the
"medSubComps" attribute and the QoS monitoring subscription information for the indicated flows within the
"evSubsc" attribute.
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For the requested QoS parameter(s), if the AF provided an indication of direct event notification and the PCF
determines that the direct notification of QoS Monitoring reports applies (i.e., the AF request does not include QoS
parameter measurements that are derived by PCF), the PCF behaves as specified in 3GPP TS 29.512 [8].

If the AF provided an indication of direct event notification and the PCF determines that the direct notification of QoS
Monitoring report does not apply (i.e. the AF request includes QoS parameter measurements that are derived by PCF as
specified in clause 4.2.2.41 (AF request for monitoring packet delay variation), and clause 4.2.2.44 (AF request for
monitoring round trip packet delay when UL and DL are on different service data flows) and the information cannot be
consolidated in the QoS monitoring policy in the PCC rule), the PCF generates a successful response to the AF and
indicates that direct event notification is not possible by including within the "servAuthinfo" attribute the value
"DIRECT_NOTIF_NOT_POSSIBLE" and within the "directNotifReports" attribute, the QoS monitoring parameter that
is not notified directly within the "gosMonParamType" attribute and the affected flows within the "flows" attribute. In
this case, the PCF shall not indicate direct notification in the QoS Monitoring policy provided to the SMF for the
indicated flows and QoS monitoring parameter, and instead shall subscribe to receive QoS Monitoring reports from
SMF as specified in 3GPP TS 29.512 [8].

Asresult of this action, the PCF shall set the appropriate subscription to QoS Monitoring information for the
corresponding PCC rule(s) as described in 3GPP TS 29.512 [8].

4.2.2.24 Provisioning of TSCAI input Information and QoS related data

If the "TimeSensitiveNetworking" feature is supported the NF service consumer (i.e. TSN AF or TSCTSF) may provide
TSCAI input information within the TSC assistance container and QoS related data to the PCF by the
Npcf_PolicyAuthorization_Create service operation to describe the TSC traffic pattern and QoS characteristics for use
in the 5G System.

The NF service consumer (i.e. TSN AF or TSCTSF) shall derive the TSCAI input information and the QoS related data
for agiven TSC stream or flow of aggregated TSC streams. The TSCTSF may determine the TSCAI input information
and the related QoS data based on information provided by an AF/NEF, and may provide it for | P type and Ethernet
type of PDU sessions as specified in clauses 4.15.6.6 and 4.15.6.6a of TS 23.502 [3]. In case of integration with |EEE
TSN network, the TSN AF determines the TSCAI input information as defined in clause 5.27.2.2 of

3GPP TS 23.501 [2] and the QoS related data as defined in clause 5.28.4 of 3GPP TS 23.501 [2].

To indicate the TSCAI input information of a TSC stream or aggregated set of TSC streams, the NF service consumer
(i.e. TSN AF or TSCTSF) may include for the uplink flow direction (ingress interface of the DS-TT/UE) in the

"tscai lnputUI" attribute and/or for the downlink flow direction (ingress interface of the NW-TT) the "tscailnputDI"
attribute included in a media component entry of the "medComponents" attribute:

- thetime period between the start of two bursts of a TSC stream or aggregated TSC streams in reference to the
external GM encoded in the "periodicity” attribute, and the acceptable lower bound and upper bound of the
periodicity of the start two bursts of a TSC stream or aggregated T SC streams in reference to the external GM or
acceptable list of the periodicity value(s) encoded in the "periodicityRange" attribute if the "EnTSCAC" feature
is supported;

- thearrival time of the first data burst of a TSC stream or aggregated TSC streams in reference to the external
GM encoded in the "burstArrival Time" attribute, and the acceptable earliest and latest arrival time of the first
data burst of the TSC stream or aggregated TSC streamsin reference to the external GM encoded in the
"burstArriva TimeWnd" attribute if the "EnTSCAC" feature is supported; and

- if the "TimeSensitiveCommunication” feature is supported, the time period an application can survive without
any burgt, i.e., the survival time, in terms of maximum number of messages encoded in the "surTimelnNNumM sg"
attribute or in time units encoded in the "surTimelnTime" attribute.

NOTE: A singleburst (message is equivalent to burst) is expected within asingle periodicity. The survival time
in terms of maximum number of messages represents the time period result of multiplying the periodicity by the
indicated number of messages.

The uplink and/or downlink flow of the TSC stream or aggregated set of TSC streams shall be encoded within the
corresponding "M ediaSubComponent" entries of the "medSubComps" attribute, for PDU sessions of Ethernet typein
the "ethfDescs" attribute and for PDU sessions of | P type in the "fDescs" attribute.

When the feature "TimeSensitiveCommunication™ is supported, to indicate the time domain the NF service consumer is
located in (i.e. the (g)PTP domain), the NF service consumer may include the "tscaiTimeDom" attribute in the
corresponding media component entry of the "medComponents" attribute.
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When the feature "EnTSCAC" is supported, the NF service consumer may include within the " capBatAdaptation"
attribute in the corresponding media component entry of the "medComponents" attribute the capability of AF to adjust
the burst sending time according to the network provided Burst Arrival Time offset if burst arrival time window is not
provided.

When the feature "EnTSCAC" is supported, an NF service consumer may request to be notified about the network-
determined BAT offset and the optionally adjusted periodicity by using the "EventsSubscReqData" data type and shall
include in the HTTP POST request message an event within the "events' attribute with the "event" attribute set to
"BAT_OFFSET_INFO".

To indicate the TSC QoS related data of a TSC stream or aggregated set of TSC streams, the NF service consumer (i.e.
TSN AF or TSCTSF) may include in the "tsnQos" attribute included in a media component entry of the
"medComponents” attribute;

- the maximum burst size encoded in the "maxTscBurstSize" attribute;
- the maximum time a packet may be delayed encoded in the "tscPackDelay" attribute;
- the maximum packet error rate encoded in the "maxPer" attribute, if the "ExtQoS" feature is supported;

- the TSC traffic priority in scheduling resources among other TSC streams encoded in the "tscPrioLevel”
attribute.

The NF service consumer (i.e. TSN AF or TSCTSF) may a so include the max bitrates in uplink and downlink within
the "marBwUI" attribute and the "marBwDI" attribute of the "medComponents" attribute respectively. In case of
integration with IEEE TSN network, the TSN AF determines the maximum flow bit rate as defined in Annex | of

3GPP TS 23.501 [2]. In case of integration with a TSC network other than IEEE TSN network, the TSCTSF may
additionally include the "mirBwUI" attribute and the "mirBwDI" attribute of the "medComponents" attribute to indicate
the requested guaranteed bit ratesin uplink and downlink respectively.

When the feature " TimeSensitiveCommunication™ is supported, and the feature " AuthorizationWithRequiredQoS' is
supported as specified in clause 4.2.2.32, the NF service consumer (i.e. TSCTSF or TSN AF) may provide within an
entry of the "medComponents" attribute a reference to pre-defined QoS information within the "qosReference” attribute
instead of providing the attributes "tsnQos’, "marBwUI", "marBwDI", "mirBwUI", and/or "mirBwDI". Additionally, if
the NF service consumer supports adjustments to different QoS parameter combinations, the NF service consumer may
provide a prioritized list of one or more QoS references within the "altSerRegs" attribute as specified in clause 4.2.2.32.

When the feature "TimeSensitiveCommunication™ is supported, the feature " AltSerReqsWithindQoS' is supported as
specified in clause 4.2.2.32, and the NF service consumer (i.e. TSCTSF or TSN AF) provides within an entry of the
"medComponents" attribute individual QoS information (e.g. within the "tsnQos", "marBwUI" and/or "marBwDI"
attributes as described in this clause, then the NF service consumer may provide adjustments to different QoS parameter
combinations within a prioritized list of one or more Requested Alternative QoS Parameter set(s) within the
"altSerRegsData" attribute as specified in clause 4.2.2.32.

The PCF shall reply to the NF service consumer (i.e. TSN AF or TSCTSF) as described in clause 4.2.2.2.

The PCF shall check whether the received TSCALI input container and TSC QoS related data require to create PCC rules
to provide the SMF with derived QoS characteristics and the received TSCAI input container. Provisioning of PCC
rule(s) to the SMF shall be carried out as specified in 3GPP TS 29.512 [8].

4.2.2.25 Provisioning of TSC user plane node management information and port
management information

During the lifetime of a PDU session enabling Time Sensitive Communications, Time Synchronization and
Deterministic Networking, the PCF may receive from the NF service consumer TSC user plane node management
information and/or, when the DS-TT or the NW-TT functions are used, port management information for a port located
inDS-TT and/or NW-TT and/or, the direct event notification of TSC management information from the UPF if the
feature "ExposureToTSC" is supported.

NOTE: The5GS Architecture to support IETF Deterministic Networking (IETF RFC 8655 [56]) does not require
the DS-TT functionality to be supported in the device nor require the user plane NW-TT functionality to
be supported in the UPF. However, it can co-exist with such functions.
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If the "TimeSensitiveNetworking" or "TimeSensitiveCommunication” feature is supported, the NF service consumer
(i.e., the TSN AF or the TSCTSF) may provide a UMIC with TSC user plane hode management information for the
UPF/NW-TT and PMIC(s) with port management information for the DS-TT port and/or the NW-TT ports, to configure
the 5G system as a TSC user plane node by invoking the Npcf _PolicyAuthorization_Create service operation to the
PCF.

The NF service consumer may include in the " AppSessionContextRegData"' data type:

- the DS-TT PMIC encoded in the attribute "tsnPortManContDstt" and/or the one or more NW-TT PMIC(s)
encoded in the "tsnPortManContNwitts" attribute, if available, for the DS-TT port and NW-TT ports allocated for
aPDU session. The PMIC(s) are encoded in the "PortM anagementContainer" data type, which includes the port
management information in the "portManCont" attribute and the related port number in the "portNum” attribute;

- the UMIC encoded in the "tsnBridgeManCont", if available, for the TSC user plane node functionality of the
UPF/NW-TT alocated for aPDU session. The UMIC is encoded in the "BridgeM anagementContainer" data
type;and/or

- if thefeature "ExposureToT SC" is supported, the notification URI within the "tscNotifUri" attribute and the
notification correlation identifier assigned by the TSCTSF or TSN AF within the "tscNotifCorreld” attribute,
which, if available, indicates that the direct event notification of TSC management information from the UPF is
reguested.

Asresult of this action, the PCF shall provide the received DS-TT and/or NW-TT PMIC(s) and/or UMIC and/or the
direct event notification of TSC management information for the corresponding PDU session as described in
3GPP TS 29.512[8].

4.2.2.26 Invocation of Mission Critical Services

This procedure alows a NF service consumer, as per 3GPP TS 22.179 [45], to request prioritized access to system
resources in situations such as during congestion.

The NF service consumer may include the "mcsld" attribute to indicate that the new AF session relatesto an MCS
session.

The "mcsld" attribute shall contain the national variant for the MCS service name indicating an MCS session. The
"resPrio" attribute shall include the priority value of the related priority service.

If the NF service consumer supports the SBI Message Priority mechanism for an MCS session, it shall include the
" 3gpp-Shi-Message-Priority" custom HTTP header towards the PCF as described in clause 6.8.2 of
3GPP TS 29.500 [5].

NOTE: If the NF service consumer supports the SBI Message Priority mechanism for an MCS session, the NF
service consumer will include the " 3gpp-Shi-Message-Priority" custom HTTP header with a priority
value equivalent to the value of the "resPrio” attribute. Highest user priority value is mapped in the
corresponding lowest value of the " 3gpp-Shi-Message-Priority" custom HTTP header.

When the PCF receives the "mcsld” attribute indicating an MCS session, the PCF shall take specific actions on the
corresponding PDU session to ensure that the MCS session is prioritised as specified in 3GPP TS 29.512 [8].

4.22.27 P-CSCF restoration enhancements

The P-CSCF restoration custom operation is applicable when the PCF based Restoration Enhancement, as defined in
3GPP TS 23.380 [39], represented by the supported feature "PCSCF-Restoration-Enhancement" is supported by both P-
CSCF and PCF.

Figure 4.2.2.27-1 illustrates the P-CSCF restoration enhancements.
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Figure 4.2.2.27-1: P-CSCF restoration enhancements

The P-CSCF acting as a NF service consumer shall invoke the "P-CSCF restoration" custom operation sending an
HTTP POST request to the resource URI representing the custom operation (POST .../pcscf-restoration) as shownin
figure 4.2.2.27-1, step 1, in case P-CSCF restoration needs to be performed.

The P-CSCF shall include in the "PcscfRestorationRequestData’ data type in the content of the HT TP POST request:

- thelP address (IPv4 or |Pv6) of the UE in the "uelpv4" or "uelpv6" attribute, and if the IP addressis not unique
(e.g. private IPv4 case), the "ipDomain" attribute or the "dicelnfo" attribute if available; or

- if theIP addressis not available or if the IP address is not unique and the "ipDomain" attribute and the
"dicelnfo" attribute are not available, the SUPI in the "supi” attribute and the DNN in the "dnn" attribute.

The PCF shall identify the PDU session for which the HTTP POST request applies. If the PCF failsin identifying the
PDU session, the PCF shall reject the "P-CSCF restoration" custom operation with an HTTP "500 Internal Server Error"
response including the "cause" attribute set to "PDU_SESSION_NOT_AVAILABLE".

Otherwise, the PCF shall acknowledge the request and shall send to the NF service consumer a"204 No content"
response to the HTTP POST request, as shown in figure 4.2.2.27-1, step 2.

The PCF shall send arequest for P-CSCF restoration to the SMF for the corresponding PDU session as described in
3GPP TS 29.512[8], clause 4.2.3.18.

4.2.2.28 Support of CHEM feature

When CHEM feature is supported, the NF service consumer may include the value of Maximum Packet Loss Rate for
UL within the "maxPacketL ossRateUl" attribute and/or the value of Maximum Packet Loss Rate for DL within the
"maxPacketLossRateDI" attribute in "medComponents" attribute. For CHEM feature, see Annex B.14.

4.2.2.29 Support of FLUS feature

When "FLUS' feature is supported by the NF service consumer, the NF service consumer may include the "flusld”
attribute within a media component of the "medComponents” attribute to indicate that the related media of the created
new Individual Application Session Context resource corresponds to a FLUS media stream. Additional QoS
information for the treatment of FLUS media may be provided within "desMaxLatency" attribute and/or "desMaxLo0ss"
attribute.

4.2.2.30 Subscription to EPS Fallback report

When the "EPSFallbackReport" feature is supported, the NF service consumer subscribes to EPS Fallback report to be
notified of the rejection in 5GS of the requested resources associated to service information for voice mediatype and
the subsequent fallback to EPS of the resources associated to the voice media and other medias requested by this NF
Service consumer.

The NF service consumer shall use the "EventsSubscRegData" data type as described in clause 4.2.2.2 and shall include
inthe HTTP POST request message an event within the "events" attribute with the "event” attribute set to
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"EPS FALLBACK". The NF service consumer shall request to the PCF to report EPS Fallback in conjuction with
providing the PCF with NF service consumer service information for voice mediatype as described in clause 4.2.2.2.

The PCF shall reply to the NF service consumer as described in clause 4.2.2.2.

Asresult of thisaction, the PCF shall set the appropriate subscription to EPS Fallback report for the corresponding PCC
rule(s) as described inin 3GPP TS 29.512 [8].

42231 Subscription to TSC user plane node related events

This procedure is used by the NF service consumer (i.e. TSN AF or TSCTSF) if the "TimeSensitiveNetworking" or
"TimeSensitiveCommunication” feature is supported to subscribe to notifications of updated TSC user plane node
information, e.g., DS-TT PMIC and/or NW-TT PMIC(s) and/or UMIC availability within the Individual Application
Session Context resource created to handle the TSC user plane node in the context of a PDU session.

The NF service consumer shall use the "EventsSubscRegData" data type as described in clause 4.2.2.2 and shall include
inthe HTTP POST request message within the "evSubsc™ attribute an event within "events" attribute with the "event"
attribute set to the value "TSN_BRIDGE_INFO" to subscribe to the reception of TSC user plane node information.

The PCF shall reply to the NF service consumer with an HT TP response message as described in clause 4.2.2.2. If the
PCF stores updated PMIC/UMIC updated information, the PCF shall include the "evsNotif" attribute with an entry in
the "evNotifs" array with the "event” attribute set to "TSN_BRIDGE_INFO" and the "tsnBridgeManCont" attribute
and/or the "tsnPortManContDstt" attribute and/or the "tsnPortManContNwitts" attribute as received from the SMF if not
previously reported.

Asresult of this action, the PCF shall set the corresponding subscription to the report of TSC user plane node
management information and port management information for the corresponding PDU session, if not previously done,
as described in 3GPP TS 29.512 [8].

4.2.2.32 Initial provisioning of required QoS information

This procedure is used by a NF service consumer to request that a data session to a UE is set up with a specific QoS
(e.g. low latency or Packet Delay Variation) and priority handling when the " AuthorizationWithRequiredQoS" feature
is supported.

The NF service consumer may provide within one or more entries of the "medComponents" attribute included in the
"ascReqData" attribute of the HTTP POST request message described in clause 4.2.2.2 areference to pre-defined QoS
information within the "qosReference” attribute.

Additionally, if the NF service consumer supports adjustment to different QoS parameter combinations, the NF service
consumer may provide aprioritized list of one or more QoS references within the "altSerReqs” attribute, where the
lower the index of the array for a given entry, the higher the priority.

If the "AltSerRegsWithIndQoS" feature is supported, and the NF service consumer requests that the data sessionto a
UE is set up with individual QoS parameters (i.e., with QoS information within "medComponents* attribute, e.g. the
"tsnQos’, "marBwUI" and/or "marBwDI" attributes, instead of a QoS reference within the "gosReference” attribute), the
NF serv