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Foreword
This Technical Specification has been produced by the 3rd 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.

Introduction

For referencesto TS 23.203 [4] made in this document,
- theIP-CAN session of TS 23.203 [4] maps to the PDU Session in 5GC.
- the APN of TS 23.203 [4] mapsto DNN in 5GC.
- theIP-CAN bearer of TS 23.203 [4] maps to the QoS Flow in 5GC.
- The PCRF of TS 23.203 [4] maps to the PCF in 5GC.
- ThePCEF of TS 23.203 [4] maps to the combination of SMF and UPF in 5GC.
- The BBF shall be considered as being located in the PCEF.
- TDF related description does not apply.
- NBIFOM related description does not apply.
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1 Scope

The present document defines the Stage 2 policy and charging control framework for the 5G System specified in
TS23.501[2] and TS 23.502 [3].

The policy and charging control framework encompasses the following high level functions:

- Flow Based Charging for network usage, including charging control and online credit control, for service data
flows;

- Policy control for session management and service data flows (e.g. gating control, QoS control, etc.);
- Management for access and mobility related policies;
- Management of UE policy information.

Interworking with E-UTRAN connected to EPC is described in TS 23.501 [2].

TS 23.502 [3] contains the stage 2 procedures and flows for the policy and charging control framework and itisa
companion specification to this specification.

TS 32.255 [21] contains the functional description of the converged offline and online charging functionality for the 5G
System.

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
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

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

2] 3GPP TS 23.501: "Technical Specification Group Services and System Aspects; System
Architecture for the 5G System".

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

[4] 3GPP TS 23.203: "Policies and Charging control architecture; Stage 2".

[5] 3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2"

[6] 3GPP TS 23.179: "Functional architecture and information flows to support mission-critical
communication service; Stage 2".

[7] Void.

[8] 3GPP TS 32.240: " Charging management; Charging architecture and principles’.

[9] 3GPP TS 23.402: " Architecture enhancements for non-3GPP accesses'.

[10] 3GPP TS 23.161: "Network-Based | P Flow Mobility (NBIFOM); Stage 2".

[11] 3GPP TS 23.261: "IP flow mobility and seamless Wireless Local Area Network (WLAN) offload,;
Stage 2".
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[12] 3GPP TS 23.167: "3rd Generation Partnership Project; Technical Specification Group Services
and Systems Aspects; |P Multimedia Subsystem (IMS) emergency sessions'.

[13] 3GPP TS 29.507: "Access and Mobility Policy Control Service; Stage 3".

[14] Void.

[15] 3GPP TS 22.011: "Service Accessibility".

[16] 3GPP TS 23.221: "Architectural requirements”.

[17] 3GPP TS 29.551: "5G System; Packet Flow Description Management Service; Stage 3".

[18] 3GPP TS 32.421: "Telecommunication management; Subscriber and equipment trace; Trace
concepts and requirements’.

[19] 3GPP TS 24.526: "UE Equipment (UE) policies for 5G System (5GS); Stage 3".

[20] 3GPP TS 32.291: "Charging management; 5G system, Charging service; stage 3".

[21] 3GPP TS 32.255: "Telecommunication management; Charging management; 5G Data
connectivity domain charging; Stage 2".

[22] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3.

[23] 3GPP TS 23.280: "Common functional architecture to support mission critical services; Stage 2".

[24] 3GPP TS 23.288: " Architecture enhancements for 5G System (5GS) to support network data
analytics services'.

[25] 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".

[26] 3GPP TS 23.272: "Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2.

[27] 3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".

[28] 3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-
Everything (V2X) services'.

[29] 3GPP TS 24.229: "I1P multimedia call control protocol based on Session Initiation Protocol (SIP)
and Session Description Protocol (SDP); Stage 3".

[30] 3GPP TS 24.237: "IP Multimedia (IM) Core Network (CN) subsystem IP Multimedia Subsystem
(IMS) Service Continuity; Stage 3".

[31] _?,GPP T_S 26.114: "IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and
interaction".

[32] 3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".

[33] 3GPP TS 23.548: "5G System Enhancements for Edge Computing; Stage 2".

[34] 3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".

[35] 3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

[36] 3GPP TS 29.514: "Policy Authorization Service; Stage 3".

[37] IETF RFC 9633: "Deterministic Networking (DetNet) YANG Model".

[38] IETF RFC 5279: "A Uniform Resource Name (URN) Namespace for the 3rd Generation
Partnership Project (3GPP)".

[39] GSMA PRD NG.141, Version 3.0: ""Guidelines for URSP.

[40] 3GPP TS 26.522: "5G Real-time Media Transport Protocol Configurations'.
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[41] 3GPP TS 23.586: "Architectural Enhancements to support Ranging based services and Sidelink
Positioning".

[42] IETF RFC 8939: "Deterministic Networking (DetNet) Data Plane: |P".

[43] 3GPP TS 23.256: " Support of Uncrewed Aerial Systems (UAS) connectivity, identification and
tracking; Stage 2".

[44] 3GPP TS 29.512: " Session Management Policy Control Service; Stage 3".

[45] 3GPP TS 23.204: " Support of Short Message Service (SMS) over generic Internet Protocol (1P)
access; Stage 2".

[46] |ETF draft-ietf-mog-transport: "Media over QUIC Transport”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1], TS 23.501 [2],
TS 23.502 [3] and the following apply. A term defined in the present document takes precedence over the definition of
the sameterm, if any, in TR 21.905 [1].

AM Policy Association: Access and Mobility management Policy Association. An association between the AMF and
the PCF (i.e. the PCF for the UE) for performing access and mobility related policy control for a UE.

Application detection filter: A logic used to detect packets generated by an application based on extended inspection
of these packets, e.g. header and/or payload information, as well as dynamics of packet flows. The logic is entirely
internal to a UPF, and is out of scope of this specification.

Application identifier: Anidentifier referring to a specific application detection filter.

Application service provider: A business entity responsible for the application that is being / will be used by a UE,
which may be either an AF operator or has an association with the AF operator.

Authorised QoS: The maximum QoS that is authorised for a service data flow. In the case of an aggregation of
multiple service data flows within one QoS Flow, the combination of the "Authorised QoS" information of the
individual service dataflowsisthe"Authorised QoS" for the QoS Flow. It contains the 5QI and the data rate.

Binding: The association between a service data flow and the QoS Flow transporting that service data flow.
Binding mechanism: The method for creating, modifying and deleting bindings.

Charging control: The process of associating packets, belonging to a service data flow, to a charging key and applying
online charging and/or offline charging, as appropriate.

Charging key: Information used by the CHF for rating purposes.

Detected application traffic: An aggregate set of packet flows that are generated by a given application and detected
by an application detection filter.

Dynamic PCC Rule: a PCC rule, for which the definition is provided to the SMF by the PCF.

Flow Description: information describing the characteristics of a packet flow for the purpose of detection, e.g. the
combination of protocol (Protocol 1D of the protocol above IP), source and destination 1P address, source and
destination port number, and optionally, ToS (1Pv4) or TC (IPv6) value.

Gating control: The process of blocking or allowing packets, belonging to a service data flow / detected application's
traffic, to pass through to the UPF.

M edia flow: One or more packet flows that are used for the transfer of a single media of a specific Media Type
(defined in clause 5.6.3.3 of TS 29.514 [36]) in an AF session. This definition replaces the definition of mediaflow in
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TS 23.228 [5] for the description of functionality in the 5GS related specifications (as this definition is covering more
than IP based packet flows). A media flow describes a service data flow from the perspective of the AF.

Monitoring key: information used by the SMF and PCF for usage monitoring control purposes as a reference to a given
set of service dataflows or application (s), that all share acommon alowed usage on a per UE and DNN basis.

Multi-modal service: A multi-modal service is acommunication service that consists of severa data flows that relate
to each other and are subject to application coordination. The data flows can transfer different types of data (for
example audio, video, positioning, haptic data) and may come from different sources (e.g. asingle UE, asingle device
or multiple devices connected to the single UE, or multiple UES).

Non-3GPP access network selection information: It consists of ePDG identifier configuration, N3IWF identification
and non-3GPP access node selection information, as defined in clause 6.3.6.1in TS 23.501 [2].

Non-Seamless Offload: A capability of the UE to access the data networks via non-3GPP access (e.g. WLAN radio
access) outside of a PDU Session.

Operator-controlled service: A service for which complete PCC rule information, including service data flow filter
information, is available in the PCF through configuration and/or dynamic interaction with an AF.

Operating System (OS): Collection of UE software that provides common services for applications.
Operating System I dentifier (OSId): Anidentifier identifying the operating system.

OS specific Application Identifier (OSAppld): Anidentifier associated with a given application and uniquely
identifying the application within the UE for a given operating system.

Packet flow: A specific flow of user data packets from and/or to the UE.

Packet Flow Description (PFD): A set of information enabling the detection of application traffic provided by a 3rd
party service provider.

PCC decision: A PCF decision for policy and charging control provided to the SMF (consisting of PCC rules and PDU
Session related attributes), a PCF decision for access and mobility related policy control provided to the AMF, a PCF
decision for UE policy information provided to the UE or a PCF decision for service related policy (e.g. background
datatransfer policy) provided to the AF.

PCC rule: A set of information enabling the detection of a service data flow and providing parameters for policy
control and/or charging control and/or other control or support information. The possible information is described in
clause 6.3.1.

PCF for the PDU Session: A PCF providing session management policy control for a PDU Session of a UE.

PCF for the UE: A PCF providing non-session management policy control for a UE, i.e. access and mobility related
policy control and/or UE policy control.

Poalicy control: The process whereby the PCF indicates to the SMF how to control the QoS Flow. Policy control
includes QoS control and/or gating control.

Poalicy Control Request trigger report: anotification, possibly containing additional information, of an event which
occurs that corresponds with a Policy Control Request trigger.

Policy Control Request trigger: defines a condition when the SMF shall interact again with the PCF.
Policy counter: A mechanism within the CHF to track spending applicable to a subscriber.
Policy counter identifier: A referenceto apolicy counter in the CHF for a subscriber.

Poalicy counter status: A label whose values are not standardized and that is associated with a policy counter's value
relative to the spending limit(s) (the number of possible policy counter status values for a policy counter is one greater
than the number of thresholds associated with that policy counter, i.e. policy counter status val ues describe the status
around the thresholds). Thisis used to convey information relating to subscriber spending from CHF to PCF. Specific
labels are configured jointly in CHF and PCF.
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Policy Section: A Policy Section isidentified by a Policy Section Identifier and consists of one or multiple URSP
rule(s) or one or multiple WLANSP rule(s) or non-3GPP access hetwork selection information or a combination of
WLANSP rule(s) and non-3GPP access network selection information.

Predefined PCC Rule: aPCC rule that has been provisioned directly into the SMF by the operator.

Redirection: Redirect the detected service traffic to an application server (e.g. redirect to atop-up / service
provisioning page).

Service data flow: An aggregate set of packet flows carried through the UPF that matches a service data flow template.

Service data flow filter: A set of packet flow header parameter values/ranges used to identify one or more of the
packet flows in the UPF. The possible service data flow filters are defined in clause 6.2.2.2.

Service data flow filter identifier: A scalar that is unique for a specific service data flow (SDF) filter within aPDU
Session.

Service data flow template: The set of service data flow filtersin a PCC Rule or an application identifier in a PCC rule
referring to an application detection filter in the SMF or in the UPF, required for defining a service data flow.

Serviceidentifier: Anidentifier for a service. The service identifier provides the most detailed identification, specified
for flow based charging, of a service dataflow. A concrete instance of a service may be identified if additional AF
information is available (further detailsto be found in clause 6.3.1).

Session based service: Anend user service requiring application level signalling, which is separated from service
rendering.

Spending limit: A spending limit is the usage limit of a policy counter (e.g. monetary, volume, duration) that a
subscriber is allowed to consume.

SM Policy Association: Session Management Policy Association. An association between the SMF and the PCF (i.e.
the PCF for the PDU Session) for performing session management policy control for aPDU Session of a UE.

Spending limit report: anotification, containing the current policy counter status generated from the CHF to the PCF.

Subscribed guaranteed bandwidth QoS: The per subscriber, authorized cumulative guaranteed bandwidth QoS which
is provided by the UDR to the PCF.

Subscriber category: isameansto group the subscribersinto different classes, e.g. gold user, silver user and bronze
user.

UE Local Configuration: Information about the association of an application to either a PDU Session or to hon-
seamless Offload is configured in the Mobile Termination (MT) and in the Terminal Equipment (TE). For example, UE
Loca Configuration can include operator specific configuration (e.g. operator provided S-NSSAI(S)), or application
specific parameters to set up a PDU Session or end user configuration for specific applications.

UE Policy Association: An association between the AMF and the PCF (i.e. the PCF for the UE) for providing UE
policy information from the PCF to the UE.

UE policy infor mation: Policy information preconfigured in the UE and/or provisioned to the UE for access selection
(i.e. ANDSP), PDU Session selection (i.e. URSP), V2X communications (i.e. V2XP), ProSe operations (i.e. ProSeP),
A2X communications (i.e. A2XP) and/or Ranging/Sidelink Positioning operations (i.e. RSLPP).

Uplink binding verification: The network enforcement of terminal compliance with the negotiated uplink traffic
mapping to QoS Flows.

User Preferences On Non-3GPP Access Selection: Thelist of configuration parameters provided by alayer (e.g.
application) above NAS and used by the UE for access network discovery and selection.

VPLMN specific URSP Rules: A VPLMN specific URSP Rule is applicable when the UE is registered in that

VPLMN or its equivalent PLMNs. A VPLMN specific URSP Rule may be used to route traffic to the VPLMN, if the
V-PCF provides alocal DNN to the AMF, using the PCRT on SMF selection management. A VPLMN specific URSP
Rule may be used to route traffic to the Home PLMN if the HPLMN operator wants to provide a different list of RSDs
for the same Traffic Descriptor for aVPLMN and for the HPLMN. When provided, the Time and Location criteriain
the RSD(s) contain values that are based on agreements with the VPLMN or service parameters that were received from
the VPLMN.
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3.2 Abbreviations

For the purposes of the present document, the abbreviations givenin TR 21.905 [1], TS 23.501 [2], TS 23.502 [3],
TS 23.316 [27] and the following apply. An abbreviation defined in the present document takes precedence over the
definition of the same abbreviation, if any, in TR 21.905 [1].

ETSI TS 123 503 V19.7.0 (2026-03)

5G DDNMF 5G Direct Discovery Name Management Function
A2XP A2X Policy
AMBR Aggregate Maximum Bitrate
ANDSP Access Network Discovery & Selection Policy
ARP Allocation and Retention Priority
ASP Application Service Provider
BDT Background Data Transfer
BSF Binding Support Function
CHF CHarging Function
DCCF Data Collection Coordination Function
H-PCF A PCFinthe HPLMN
H-UDR A UDRinthe HPLMN
HR-SBO Home Routed with Session Breakout in VPLMN
MPS Multimedia Priority Service
NBIFOM Network-based | P flow mobility
NSWO Non-Seamless WLAN Offload
NWDAF Network Data Analytics Function
OAM Operation Administration and Maintenance
OCs Online Charging System
PCC Policy and Charging Control
PDTQ Planned Data Transfer with QoS
PDUID ProSe Discovery UE ID
PDV Packet Delay Variation
PFD Packet Flow Description
PFDF Packet Flow Description Function
PRA Presence Reporting Area
ProSe Proximity based Services
ProSeP ProSe Policy
RAN Radio Access Network
RSLPP Ranging/Sidelink Positioning Policy
SNPN Stand-alone Non-Public Network
URSP UE Route Selection Policy
V2XP V2X Policy
V-PCF A PCFinthe VPLMN
V-UDR A UDRinthe VPLMN
VvSRVCC video Single Radio Voice Call Continuity
WLANSP WLAN Selection Policy
4 High level architectural requirements

4.1 General requirements

It shall be possible to apply policy and charging control to any kind of 3GPP and non-3GPP accesses defined in

TS23.501 [2].

The policy and charging control framework shall support the roaming scenarios defined in TS 23.501 [2].

The policy and charging control shall be enabled on a per dlice instance, per DNN, or per both dlice instance and DNN

basis.

NOTE: Insingle PCF deployment, the PCF will provide all mobility, UE access selection and PDU Session
related policiesthat it is responsible for. In deployments where different PCFs support N15 and N7
respectively, the standardized interface between them supports policy alignment and exchange of relevant
information.
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The policy and charging control framework shall fulfil non-session management related requirements as defined in
clause 4.2, session management related requirements as defined in clause 4.3 and network dice related requirements as
defined in clause 4.4.

4.2 Non-session management related policy control
requirements

4.2.1 Access and mobility related policy control requirements
The policy framework shall provide following functionality for the access and mobility enforcement:

- Policy Control Function (PCF) shall support interactions with the access and mobility policy enforcement in the
AMPF, through service-based interfaces.

- The PCF shall be able to provide Access and Mobility Management related policies to the AMF.
- The PCF shall be able to evaluate operator policies that are triggered by events.

- The AF may influence Access and Mohility related policy control performed by the PCF.

4.2.2 UE policy control requirements
The 5GC shall be able to provide policy information from the PCF to the UE. Such UE policy information includes:

- Access Network Discovery & Selection Policy (ANDSP): It is used by the UE for selecting non-3GPP accesses
network.

- UE Route Selection Policy (URSP): This policy is used by the UE to determine how to route outgoing traffic.
Traffic can be routed to an established PDU Session, can be offloaded to non-3GPP access outside a PDU
Session, can be routed via a ProSe Layer-3 UE-to-Network Relay outside a PDU session, or can trigger the
establishment of anew PDU Session.

- V2X Policy (V2XP): This policy provides configuration parameters to the UE for V2X communication over PC5
reference point or over Uu reference point or both. V2X Policies are defined in TS 23.287 [28].

- ProSePolicy (ProSeP): This policy provides configuration parameters to the UE for ProSe features as defined in
clause 5.1 of TS 23.304 [34].

- Ranging/Sidelink Positioning Policy (RSLPP): This policy provides configuration parameters to the UE for
Ranging/Sidelink Positioning control. Ranging/Sidelink Positioning Policies are defined in TS 23.586 [41].

- A2X Policy (A2XP): This policy provides configuration parameters to the UE for A2X communication over PC5
reference point or over Uu reference point or both. A2X Policies are defined in TS 23.256 [43].
4.2.3 Network analytics information requirements

The PCF shall be able to collect network analytic information from the NWDAF directly or via DCCEF, if deployed. The
NWDAF provides network data analytics (e.g. load level information on a network slice level) to PCF. The PCF shall
be able to use those datain its policy decisions. The details are defined in clause 6.1.1.3.

4.2.4 Management of packet flow descriptions

Management of Packet Flow Descriptions (PFDs) refers to the capability to create, update or remove PFDs in the NEF
(PFDF) and the distribution from the NEF (PFDF) to the SMF and finally to the UPF. This feature may be used when
the UPF is configured to detect a particular application provided by an ASP.

NOTE 1: A possible scenario for the management of PFDs in the SMF is when an application, identified by an
application detection filter in the UPF, deploys a new server or areconfiguration occursin the ASP
network which impacts the application detection filters of that particular application.
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NOTE 2: The management of application detection filtersin the SMF can still be performed by using operation and
maintenance procedures.

NOTE 3: Thisfeature aimsfor both: to enable accurate application detection at the UPF and to minimize storage
requirements for the UPF and the SMF.

The management of PFDs is supported in non-roaming and home-routed scenarios for those ASPs that have a business
relation with the home operator.

4.2.5 SMF selection management related policy control requirements

The policy framework may provide following functionality for the SMF selection management for a PDU Session:

- The Policy Control Function (PCF) may support interactions with the SMF selection functionality in the AMF
and the PCF may provide SMF selection management related policies to the AMF;

- The PCF may provide apolicy to the AMF to contact PCF for performing DNN replacement of specific DNN;
- The PCF may provide a policy to the AMF to contact PCF for performing DNN replacement for an unsupported
DNN.

4.2.6 Support for non-session management related network capability
exposure

Support for network capability exposure enables an AF (e.g. an external ASP) to request the following non-session
management related policy control functionality from the NEF:

- Management of PFDs as defined in clause 6.1.2.3 and in clause 4.18 of TS 23.502 [3];

- Negotiations for future background data transfer as defined in clause 6.1.2.4 and in clause 4.16.7 of
TS23.502[3];

- Applying a previously negotiated background data transfer policy to a UE or group of UEs as defined in
clause 6.1.2.4 and in clause 4.15.6.8 of TS 23.502 [3];

- Service specific parameter provisioning for V2X communication (see clause 5.20 of TS 23.501 [2] and
clause 4.15.6.7 of TS 23.502 [3]);

- 5G VN group management (see clause 5.29 of TS 23.501 [2] and clause 4.15.6 of TS 23.502 [3]);

- Service specific parameter provisioning for ProSe Direct Discovery, ProSe Direct Communication, ProSe Relay
Discovery and ProSe Relay Communications (see clause 5.20 of TS 23.501 [2] and clause 4.15.6.7 of
TS23.502 [3]);

- Service specific parameter provisioning for Ranging/Sidelink Positioning control (see clause 5.20 of
TS23.501 [2] and clause 4.15.6.7 of TS 23.502 [3]);

- Service specific parameter provisioning for time synchronization service (see clause 5.27.1.8 of TS 23.501 [2]
and clause 4.15.9 of TS 23.502 [3]);

- Negotiations for planned data transfer with QoS requirements as defined in clause 6.1.2.7 and in clause 5.2.5.9 of
TS23.502 [3];

- Service specific parameter provisioning for A2X communication (see clause 5.20 of TS 23.501 [2] and
clause 4.15.6.7 of TS 23.502 [3]).

4.2.7 Slice replacement related policy control requirements
The policy framework may provide following functionality for the slice replacement:

- ThePolicy Control Function (PCF) may support interactions with the slice replacement functionality in the AMF
and the PCF may provide slice replacement related policies to the AMF.
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4.3 Session management related policy control requirements

4.3.1 General requirements

It shall be possible for the PCC framework to base decisions upon subscription information, Access Type and the RAT
Type.

The PCC framework shall perform Gating Control and discard packets that don't match any service data flow of the
active PCC rules. It shall aso be possible for the operator to define PCC rules, with wild-carded service data flow
filters, to allow sending or receiving packets that do not match any service data flow template of any other active PCC
rules.

The PCC framework shall allow the charging control to be applied on a per service data flow and on a per application
basis, independent of the policy control.

The PCC framework shall have a binding method that allows the unique association between service data flows and
specific QoS Flow.

A single service data flow detection shall suffice for the purpose of both policy control and flow based charging.

A PCC rule may be predefined or dynamically provisioned at establishment and during the lifetime of aPDU Session.
The latter isreferred to as a dynamic PCC rule.

It shall be possible to take a PCC rule into service, and out of service, at a specific time of day, without any PCC
interaction at that point in time.

It shall be possible to take DNN-related policy information into service, and out of service, once validity conditions
specified as part of the DNN-related policy information are fulfilled or not fulfilled anymore, respectively, without any
PCC interaction at that point in time.

PCC shall be enabled on aper DNN basis at the SMF. It shall be possible for the operator to configure the PCC
framework to perform charging control, policy control or both for a DNN access.

The PCC framework shall allow the resolution of conflicts which would otherwise cause a subscriber's Subscribed
Guaranteed Bandwidth QoS to be exceeded.

It should be possible to use PCC framework for handling | M S-based emergency service.

It shall be possible with the PCC framework, in real-time, to monitor the overall amount of resources that are consumed
by a user and to control usage independently from charging mechanisms, the so-called usage monitoring control.

It shall be possible for the PCC framework to provide application awareness even when there is no explicit service level
signaling.

The PCC framework shall support making policy decisions based on subscriber spending limits.

The PCC framework shall support making policy decisions for N6 traffic steering.
4.3.2 Charging related requirements

4.3.2.1 General

In order to allow for charging control on service data flow, the information in the PCC rule identifies the service data
flow and specifies the parameters for charging control.

For the purpose of charging correlation between service data flow level and application level (e.g. IMS) aswell as on-
line charging support at the application level, applicable charging identifiers and Access Type identifiers shall be passed
from the PCF to the AF, if such identifiers are available.

4.3.2.2 Charging models
The PCC charging shall support the following charging models for charging performed by SMF:
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- Volume based charging;

- Time based charging;

- Volume and time based charging;
- Event based charging;

- No charging.
NOTE: The charging model - "No charging” implies that charging control is not applicable, and no charging
records are generated.
4.3.2.3 Charging requirements

It shall be possible to apply different rates and charging models depending on a UE's roaming status.
It shall be possible to apply different rates based on the location of a UE.

It shall be possible to apply different rates for specific part of a service, e.g. allow the UE to download a certain volume
for one rate, and after this volume has been reached continue with a different rate.

It shall be possible to apply different rates based on the time of day.

It shall be possible to enforce per service data flow, identified by PCC Rule, usage limits on a per UE basis.
It shall be possible to apply different rates depending on the access used to carry a Service Data Flow

It shall be possible to apply an online charging action upon Application Start/Stop events.

It shall be possible to indicate to the SMF that interactions with the CHF are not required for aPCC rule, i.e. to not
perform accounting, credit control or recording of usage for the service data flow, in this case no charging information
is generated.

4.32.4 Examples of Service Data Flow Charging

There are many different services that may be used within a network, including both user-user and user-network
services. Service data flows from these services may be identified and charged in many different ways. A number of
examples of configuring PCC rules for different service data flows are described below.

EXAMPLE 1: A network server provides an FTP service. The FTP server supports both the active (separate ports
for control and data) and passive modes of operation. A PCC ruleis configured for the service data
flows associated with the FTP server for the user. The PCC rule uses afilter specification for the
uplink that identifies packets sent to port 20 or 21 of the I P address of the server, and the
origination information is wildcarded. In the downlink direction, the filter specification identifies
packets sent from port 20 or 21 of the |P address of the server.

EXAMPLE 2: A network server provides a"web" service. A PCC ruleis configured for the service data flows
associated with the HT TP server for the user. The PCC rule uses afilter specification for the
uplink that identifies packets sent to port 80 of the IP address of the server, and the origination
information is wildcarded. In the downlink direction, the filter specification identifies packets sent
from port 80 of the IP address of the server.

EXAMPLE 3:  An operator has a specific charging rate for user-user Vol P traffic over the IMS. A PCC ruleis
established for this service data flow. The filter information to identify the specific service data
flow for the user-user traffic is provided by the P-CSCF (AF).

4.3.3 Policy control requirements

4.3.3.1 Gating control requirements

Gating control shall be applied by the UPF on a per service dataflow basis.

ETSI



3GPP TS 23.503 version 19.7.0 Release 19 18 ETSI TS 123 503 V19.7.0 (2026-03)

To enable the PCF gating control decisions, the AF shall report session events (e.g. session termination, modification)
to the PCF. For example, session termination, in gating control, may trigger the blocking of packets or "closing the
gate".

Gating Control applies for service data flows of 1P type.
4.3.3.2 QoS control requirements

4.3.3.2.1 QoS control at service data flow level

It shall be possible to apply QoS control on a per service data flow basisin the SMF, applicable for service data flows
of both IP type and Ethernet type.

QoS control per service data flow allows the PCC framework to provide the SMF with the authorized QoS to be
enforced for each specific service data flow. Criteria such as the QoS subscription information may be used together
with policy rules such as, service-based, subscription-based, or predefined PCF internal policies to derive the authorized

QoS to be enforced for a service data flow.

It shall be possible to apply multiple PCC rules, without application provided information, using different authorised
QoS within asingle PDU Session and within the limits of the Subscribed QoS profile.

43322 QoS control at QoS Flow level

It shall be possible for the PCC framework to support control of QoS reservation procedures (UE-initiated or network-
initiated). It shall be possible to determine the QoS to be applied in QoS reservation procedures (QoS control) based on
the authorised QoS of the service data flows that are applicable to the QoS Flow and on criteria such as the QoS
subscription information, service based policies, and/or predefined PCF internal policies.

It shall be possible for the SMF to determine the authorized QoS of a QoS Flow using the PCC rules associated to the
QoS Flow, and the SMF shall be able to notify the PCF if the QoS Flow is removed or the GFBR of a QoS Flow can no
longer (or can again) be guaranteed.

It shall be possible for the PCC framework to support control of QoS for the packet traffic of the PDU Session.

The PCC framework shall be able to provide policy control in the presence of NAT devices. This may be accomplished
by providing appropriate address and port information to the PCF.

The enforcement of the control for QoS reservation procedures for a QoS Flow shall allow for a downgrading or an
upgrading of the requested QoS as part of a UE-initiated QoS Flow establishment and modification. The PCC
framework shall be able to provide a mechanism to initiate QoS Flow establishment and modification as part of the QoS
control.

The PCC framework shall be able to handle QoS Flows that require a guaranteed bitrate (GBR bearers) and QoS Flows
for which there is no guaranteed bitrate (non-GBR bearers).

4.3.3.2.3 QoS control at PDU Session level

It shall be possible for the PCF to provide the authorized Session-AMBR values, default 5QI/ARP combination for
PDU Session of IP type, Ethernet type and unstructured type unconditionally or conditionally, i.e. per PDU Session type
and/or RAT type.

It shall be possible for the PCF to request a change of the unconditional or conditional authorized Session-AMBR
value(s) at a specific point in time.
4.3.3.3 Subscriber spending limits requirements

It shall be possible to enforce policies based on subscriber spending limits. The CHF shall maintain policy counter(s) to
track spending for a subscription. These policy counters must be available in the CHF prior to their use over the N28
interface.

NOTE: The mechanism for provisioning the policy countersin the CHF is out of scope of this document.
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The PCF shall request information regarding the subscriber's spending from the CHF, to be used as input for dynamic
policy decisions for the subscriber, using subscriptions to spending limit reports. The CHF shall make information
regarding the subscriber's spending available to the PCF using spending limit reports.

4.3.4 Usage monitoring control requirements

The requirements to monitor, both volume and time usage, and report the accumulated usage of network resources
apply for PDU Sessions of type |P and Ethernet.

It shall be possible to apply usage monitoring for the accumul ated usage of network resources on a per Session and user
basis. This capability is required for enforcing dynamic policy decisions based on the total network usage in rea-time.

The PCF that uses usage monitoring for making dynamic policy decisions shall set and send the applicable thresholds to
the SMF for monitoring. The usage monitoring thresholds shall be based either on time, or on volume. The PCF may
send both thresholds to the SMF. The SMF shall notify the PCF when athreshold is reached and report the accumulated
usage since the last report for usage monitoring. If both time and volume thresholds were provided to the SMF, the
accumulated usage since last report shall be reported when either the time or the volume thresholds are reached.

NOTE: There are reasons other than reaching a threshold that can cause the SMF to report accumulated usage to
the PCF as defined in clauses 6.2.2.3.

The usage monitoring capability shall be possible for an individual or a group of service data flow(s), or for al traffic of
aPDU Session in the SMF. When usage monitoring for all traffic of a PDU Session is enabled, it shall be possible to
exclude an individual SDF or agroup of service data flow(s) from the usage monitoring for al traffic of this PDU
Session. It shall be possible to activate usage monitoring both to service data flows associated with predefined PCC
rules and dynamic PCC rules, including rules with deferred activation and/or deactivation times while those rules are
active.

If service data flow(s) need to be excluded from PDU Session level usage monitoring and PDU Session level usage
monitoring is enabled, the PCF shall be able to provide the indication of exclusion from session level monitoring
associated with the respective PCC rule(s).

It shall be possible to apply different usage monitoring depending on the access used to carry a Service Data Flow.

4.3.5  Application detection and control requirements

The application detection and control feature comprise the request to detect the specified application traffic, report to
the PCF on the start or stop of application traffic and to apply the specified enforcement and charging actions.

The PCF shall instruct the SMF on which applications to detect and whether to report start or stop event to the PCF by
activating the appropriate PCC rules in the SMF. Reporting notifications of start and stop of application detection to the
PCF may be muted.

The report to the PCF shall include the report is for start or stop, the detected application identifier and, if deducible, the
service data flow descriptions for the detected application traffic.

Upon receiving the report from SMF, the PCF may make policy decisions based on the information received and may
send the corresponding updated or new PCC rulesto the SMF.

The PCF may have to further notify the AF on the detection of application start or stop event if the AF, may bevia
NEF, has subscribed this event from the PCF.

In this Release of the specification Application Detection and Control applies only to the IP PDU Session types.

4.3.6 Support for session management related network capability
exposure

Support for network capability exposure enables an AF (e.g. an external ASP) to request the following session
management related policy control functionality from the NEF:

- Set or change a chargeable party at AF session setup (see clause 4.15.6.4 and 4.15.6.5 of TS 23.502 [3]);
- Set up an AF session with required QoS (see clause 4.15.6.6 of TS 23.502 [3] and clause 6.1.3.22);
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- Request QoS, traffic characteristics provisioning and performance monitoring for an individual UE or a group of
UESs (see clause 4.15.6.14 of TS 23.502 [3)]);

- Transfer of traffic characteristics of Time Sensitive Communication from the TSN AF (see clause 6.1.3.23) or
from the TSCT SF (see clause 6.1.3.233);

- Set up atime synchronization service from the TSCT SF (see clause 5.27.1.8 of TS 23.501 [2], clause 4.15.9 of
TS 23.502 [3] and clause 6.1.3.23a);

- Application Function influence on traffic routing, as defined in clauses 4.3.7 and 6.1.3.14, aswell asin
clause 5.6.7 of TS 23.501 [2];

- Application Function influence on Service Function Chaining, as defined in clauses 4.3.7 and 6.1.3.14, aswell as
inclause 5.6.16 of TS 23.501 [2].

- Application Function influence on Handling of Payload Headers as defined in clauses 4.3.8 and 6.1.3.30, as well
asinclause 5.6.17 of TS 23.501 [2].
4.3.7 Traffic steering control

Traffic Steering Control refers to the capability to activate/deactivate traffic steering policies from the PCF in the SMF
for the purpose of:

- steering the subscriber's traffic to appropriate operator or 3rd party service functions (e.g. NAT, antimalware,
parental control, DDoS protection) in the N6-LAN or 5G-LAN type of services according to operator policy, or
Application Function influence on Service Function Chaining as described in clause 5.6.16 of TS 23.501 [2].
Thisis supported in non-roaming and home-routed scenarios only.

- Application Function influence on traffic routing which enables the routing of the user traffic matching the
traffic filters provided in the PCC rule to alocal Data Network identified by the DNAI per AF request. Thisis
supported in hon-roaming, LBO and HR-SBO scenarios only, as described in clause 5.6.7 of TS 23.501 [2].

4.3.8 Handling of Payload Headers

Handling of Payload Headers refersto the capability to provide Header Handling Control information according to
Application Function influence on Handling of Payload Headers as described in clause 5.6.17 of TS 23.501 [2]. Thisis
only supported in non-roaming and home-routed scenarios.

4.4 Network slice related policy control requirements

The network slice related policy control requirements include:

- Limitation of the data rate per network slice.

5 Architecture model and reference points

5.1 General

This specification describes the policy and charging control framework for the 5G system. The interaction between
network functionsis represented in two ways:

- A service-based representation, where network functions enable other authorized network functions to access
their services. This representation also includes point-to-point reference points where necessary;

- A reference point representation, which shows that interactions exist between those network functions for which
areference point is depicted between them.
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5.2 Reference architecture

5.2.1

The reference architecture of policy and charging control framework for the 5G System is comprised by the functions of
the Policy Control Function (PCF), the Session Management Function (SMF), the User Plane Function (UPF), the
Access and Mobility Management Function (AMF), the Network Exposure Functionality (NEF), the Network Data
Analytics Function (NWDAF), the Charging Function (CHF), the Application Function (AF) and UDR (Unified Data
Repository).

Non-roaming architecture

Figure 5.2.1-1 shows the service based representation and Figure 5.2.1-1a shows the reference point representation of
the reference architecture of policy and charging control framework for the 5G System.

UDR NEF NWDAF AF PCF CHF
) ) ) ) )
Nudr Nnef Nrwdaf Naf Npcf Nchf
Namf Nsmf

AMF

N4

UPF

Figure 5.2.1-1: Overall non-roaming reference architecture of policy and charging control framework
for the 5G System (service based representation)

AF NWDAF UDR NEF CHE
N5 N23 N36 N30 N29  N28 | N4O
PCF
N15 N7
AMF SMF
N4
UPF

Figure 5.2.1-1a: Overall non-roaming reference architecture of policy and charging control framework
for the 5G System (reference point representation)

NOTE 1: The N4 reference point is not part of the 5G Policy Framework architecture but shown in the figures for

completeness. See TS 23.501 [2] for N4 reference point definition.
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NOTE 2: How the PCF/NEF stores/retrieves information related with policy subscription data or with application
dataisdefined in TS 23.501 [2].

NOTE 3: The 5G DDNMF to PCF reference point is not depicted in the point-to-point reference architecture
diagrams and the 5G DDNMF is not shown in the service-based architecture diagrams. The 5G DDNMF
isincluded in the ProSe architecture depicted in TS 23.304 [34].

NOTE 4: For clarity, the DCCF and its connections with PCF are not depicted in the point-to-point and service-
based architecture diagrams. For more information on network data analytics architecture using DCCF
refer to TS 23.288 [24].

The Nchf service for online and offline charging consumed by the SMF isdefined in TS 32.240 [§].
The Nchf service for Spending Limit Control consumed by the PCF isdefined in TS 23.502 [3].

The PCF providing session management policy control for a UE (i.e. PCF for the PDU Session) and the PCF providing
non-session management policy control for that UE (i.e. PCF for the UE) may be different PCF instances. For the case
that there are different PCF instances, the PCF for the PDU Session does not support the N15 reference point while the
PCF for the UE does not support the N7 reference point. The N43 reference point enables communication between the
PCF for the UE and the PCF for the PDU Session.

5.2.2 Roaming architecture

Figure 5.2.2-1 shows the local breakout roaming architecture of the policy and charging control framework for the 5G
System:

| H-PCF ||H-NWDAF|| UDR |

|V—NWDAF|| V-PCF | AF
I T Npcf Tandaf T Nudr
2—| hSEPP

Nnef andafT Npca> Naf
! VSEPP l—N
Namf Nsmf

VPLMN

HPLMN

—N4

UPF

e e e (D — = — — — —— — —

Figure 5.2.2-1: Overall roaming reference architecture of policy and charging control framework for
the 5G System - local breakout scenario
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VPLMN HPLMN
NEF AF NWDAF UDR
N30 N5 N23 N36
N24
V-PCF H-PCF
N15 N7
AMF SMF
N4
UPF

Figure 5.2.2-1a: Overall roaming reference architecture of policy and charging control framework for

NOTE 1

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

the 5G System - local breakout scenario (reference point representation)

In the LBO architecture, the PCF in the VPLMN may interact with the AF in order to generate PCC Rules
for services delivered viathe VPLMN. The PCF in the VPLMN uses locally configured policies
according to the roaming agreement with the HPLMN operator as input for PCC Rule generation. The
PCF in VPLMN has no access to subscriber policy information from the HPLMN for PCC Rule
generation.

In the LBO architecture, N24 can be used to deliver UE policy information from the PCF in the HPLMN
to the PCF in the VPLMN. The PCF in the VPLMN can provide access and motility policy information
without contacting the PCF in the HPLMN.

In the LBO architecture, AF requests providing routing information for roamerstargeting a DNN and S-
NSSAI (targeting al roamers) or an External-Group-ldentifier (identifying a group of roamers) are stored
as Application Datain the UDR (in the VPLMN) by the NEF (in the VPLMN).

In the LBO architecture, AF requestsinfluencing AM policy for roamers targeting any inbound roaming

UESs together with combination (s) of DNN and S-NSSAI or External Application Identifier(s) are stored
as Application Datain the UDR (in the VPLMN) by the NEF (in the VPLMN). The inbound roamers are
identified by their home PLMN ID(s).

For the sake of clarity, SEPPs (see definition in clause 6.2.17 of TS 23.501 [2]) are not depicted in the
roaming reference point architecture figures.

Figure 5.2.2-2 shows the home routed roaming architecture of the policy and charging control framework for the 5G

System:
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Figure 5.2.2-2: Overall roaming reference architecture of policy and charging control framework for
the 5G System - home routed scenario

VPLMN HPLMN
AF UDR NEF CHF
N5 N36 N30 N29 N28 N40
N24
V-PCF H-PCF
N15 N7
AMF SMF
N4
UPF

Figure 5.2.2-2a: Overall roaming reference architecture of policy and charging control framework for
the 5G System - home routed scenario (reference point representation)

NOTE 5: All functional entities as described in Figure 5.2.1-1 non-roaming scenario applies also to the HPLMN in
the home routed scenario above.

NOTE 6: For the sake of clarity, SEPPs (see definition in clause 6.2.17 of TS 23.501 [2]) are not depicted in the
roaming reference point architecture figures.

NOTE 7: For HR roaming scenarios (including HR-SBO PDU Session defined in TS 23.548 [33]), thereis no PCF
for the PDU Session in the VPLMN.

5.2.3 Void
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5.3 Service-based interfaces and reference points

531 Interactions between PCF and AF

Npcf and Naf enable transport of application level session information and Ethernet/I P port management information
from AF to PCF. Such information includes, but is not limited to:

- IPfilter information or Ethernet packet filter information to identify the service data flow for policy control
and/or differentiated charging;

- media/application bandwidth requirements for QoS control;
- Inaddition, for sponsored data connectivity:
- the sponsor'sidentification;
- optionaly, ausage threshold and whether the PCF reports these eventsto the AF;

- information identifying the application service provider and application (e.g. SDFs, application identifier,
etc.);

- information required to enable Application Function influence on traffic routing as defined in clause 5.6.7 of
TS23.501[2];

- information required to enable Application Function influence on Service Function Chaining as defined in
clause 5.6.16 of TS 23.501 [2];

- information required to enable Application Function influence on Handling of Payload Headers as defined in
clause 5.6.17 of TS23.501 [2];

- information required to enable setting up an AF session with required QoS as defined in clause 6.1.3.22;

- information required to enable setting up an AF session with support for Time Sensitive Networking (TSN) as
defined in clause 6.1.3.23.

- information required to enable setting up an AF session with support for Time Sensitive Communication as
defined in clause 6.1.3.23a.

- information required to enable setting up an AF session with support for Deterministic Networking (DetNet) as
defined in clause 6.1.3.23b.

- information required to enable setting up an AF session with support for eXtended Reality and Interactive Media
Services (XRM) as defined in clause 6.1.3.27.

Npcf also enables the AF to request to influence Access and Mobility related policies for a UE and enablesthe AF to
provide guidance for UE URSP rule determination. Npcf and Naf enable the AF subscription to notifications on PDU
Session events, i.e. the events requested by the AF as described in clause 6.1.3.18 and the change of DNAI as defined in
clause 5.6.7 of TS23.501 [2].

The N5 reference point is defined for the interactions between PCF and AF in the reference point representation.

532 Interactions between PCF and SMF

Npcf and Nsmf enable the PCF to have dynamic control over the policy and charging behaviour at a SMF.
Npcf and Nsmf enable the signalling of policy and charging control decisions and support the following functionality:
- Creation of a SM Policy Association as defined in clause 4.16 of TS 23.502 [3];

- Request for policy and charging control decision from the SMF to the PCF when a Policy Control Request
Trigger related to Session Management has been met;

- Provision of policy and charging control decision from the PCF to the SMF;

- Deletion of a SM Policy Association as defined in clause 4.16 of TS 23.502 [3];
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- Forwarding of UE reporting of URSP rule enforcement by SMF to PCF as defined in clause 6.6.2.4.

The N7 reference point is defined for the interactions between PCF and SMF in the reference point representation.

5.3.3 Interactions between PCF and AMF

Npcf and Namf enable the PCF to provide Access and Mobility related policy information to the AMF aswell asto
provide UE policy information to the UE viathe AMF and support the following functionality:

- Creation and Deletion of an AM Policy Association as defined in clause 4.16 of TS 23.502 [3];
- Creation and Deletion of an UE Policy Association as defined in clause 4.16 of TS 23.502 [3];

- Request for access and mobility related policy information from the AMF to the PCF when a Policy Control
Request Trigger related to Access and Mobility Management, UE access selection or PDU Session selection has
been met as defined in clause 6.1.2.5;

- Provision of access and mobility management related policy information from the PCF to the AMF as defined in
clause 6.5;

- Handling of transparent delivery of UE policy information from the PCF to the UE viathe AMF.

The N15 reference point is defined for the interactions between PCF and AMF in the reference point representation.

5.34 Interactions between V-PCF and H-PCF
For roaming scenario, the interactions between V-PCF and H-PCF through Npcf enables:
- Creation of an UE Policy Association as defined in clause 4.16 of TS 23.502 [3];

- Relay of natification of changes from the V-PCF in the VPLMN to the H-PCF as defined in clause 4.16 of
TS23.502[3];

- Provision of UE policy information to the V-PCF in the VPLMN;
- Deletion of an UE Policy Association as defined in clause 4.16 of TS 23.502 [3];
- Provision of Service Parameters of the VPLMN to the H-PCF in the HPLMN.

The N24 reference point is defined for the interactions between V-PCF and H-PCF in the reference point representation.

5.35 Interactions between PCF and UDR

The Nudr enables the PCF to access policy control related subscription information and application specific information
stored in the UDR. The Nudr interface supports the following functions:

- reguest for policy control related subscription information and application specific information from the UDR;

- provisioning of policy control related subscription information and application specific information to the UDR,;
- notifications from the UDR on changes in the policy control related subscription information;

- subscription to the UDR for the update of application data;

- notifications from the UDR on the update of application data.

The N36 reference point is defined for the interactions between PCF and UDR in the reference point representation.

5.3.6 Interactions between SMF and CHF

The interactions between SMF and CHF enable online and offline charging.

The N40 reference point is defined for the interactions between SMF and CHF in the reference point representation.
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Since the N40 reference point resides between the SMF and CHF in the HPLMN, home routed roaming and non-
roaming scenarios are supported in the same manner.

NOTE: The functionality of thisinterface/reference point is defined in TS 32.240 [§].

5.3.7 Void

5.3.8 Interactions between PCF and CHF

The Nchf enables the PCF to access policy counter status information relating to subscriber spending from CHF and
support the following functionality:

- Request for reporting of policy counter status information from PCF to CHF and subscribe to or unsubscribe
from spending limit reports (i.e. notifications of policy counter status changes);

- Report of policy counter status information upon a PCF request from CHF to PCF,;
- Notification of spending limit reports from CHF to PCF;
- Cancellation of spending limit reporting from PCF to CHF.
The N28 reference point is defined for the interactions between PCF and CHF in the reference point representation.

Since the N28 reference point resides between the PCF and CHF in the HPLMN, home routed roaming and non-
roaming scenarios are supported in the same manner.

NOTE: Inthis Release of the specification, there is no support by the Nchf_SpendingLimitControl service
between the PCF in VPLMN and the CHF in the HPLMN.
5.3.9 Interactions between SMF and NEF

Nsmf and Nnef enable transport of PFDs from the NEF (PFDF) to the SMF for a particular application identifier or for
aset of application identifiers. It is achieved with the support of the following functionality:

- Creation, updating and removal of individual or the whole set of PFDs from the NEF (PFDF) to the SMF;
- Confirmation of creation, updating and removal of PFDs from the SMF to the NEF (PFDF).

NOTE: Theinteractions between the SMF and the NEF (PFDF) for transporting PFDs are not related to any PDU
Session.

The N29 reference point is defined for the interactions between SMF and NEF (PFDF) in the reference point
representation.

5.3.10 Interactions between NEF and PCF

Npcf and Nnef enable the negotiation of policy and charging control behaviour between PCF and NEF by supporting
the following functionality:

- service specific policy and charging control;

- gponsor data connectivity including usage monitoring;

- Application Function influence on traffic routing;

- Application Function influence on Service Function Chaining;

- Application Function influence on Handling of Payload Headers;
- subscription and reporting of events for the event exposure;

- negotiations for future background data transfer;
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- negotiation of planned data transfer with QoS requirements.
The N30 reference point is defined for the interactions between PCF and NEF in the reference point representation.

NOTE: For HR-SBO roaming case, there is no PCF for the PDU Session in the VPLMN.

5.3.11 Interactions between NWDAF and PCF

The Nnwdaf enables the PCF to request or subscribe to and be notified on analytics specified in clause 6 of
TS 23.288 [24]. The specific list of analytics and how these analytics can be used by the PCF is described in
clause 6.1.1.3.

The N23 reference point is defined for the interactions between NWDAF and PCF in the reference point representation.

5.3.12 Interactions between PCF for the UE and PCF for the PDU Session

Npcf services enable reporting of PDU Session related events detected by the PCF for the PDU Session to the PCF for
the UE. Such events are described in clause 6.1.3.18, e.g. reporting the start and stop of application traffic detection and
UE reporting of URSP rule enforcement.

5.3.13 Interactions between PCF and TSCTSF

Npcf enables transport of application level session information from TSCTSF to PCF and Ethernet or I P port
management information between PCF and TSCTSF. Such information includes, but is not limited to:

- information required to enable setting up an AF session with support for Time Sensitive Communication and
Time Synchronization as defined in clause 6.1.3.23a.

- information required to enable setting up an AF session with support for Deterministic Networking as defined in
clause 6.1.3.23b.

Npcf enables the TSCT SF subscription to notifications on PDU Session events, i.e. the events requested by the TSCTSF
as described in clause 6.1.3.18.

The N84 reference point is defined for the interactions between PCF and TSCTSF in the reference point representation.

5.3.14 Interactions between NWDAF and NEF (PFDF)

The Nnwdaf enables the NEF (PFDF) to request or to subscribe to and to be notified of the PFD Determination
analytics as specified in TS 23.288 [24].

NOTE: How PFD Determination analytics can be used by the NEF (PFDF) is described in clause 6.1.2.3.1.

6 Functional description

6.1 Overall description

6.1.1 General

6.1.1.1 PCF Discovery and Selection
The procedures for PCF Discovery and Selection by the AMF and by the SMF are described in TS 23.501 [2].

The procedure to ensure that a consumer NF (e.g. an AF, NEF or PCF for the UE) reaches the PCF selected for a PDU
Session isdescribed in clause 6.1.1.2.

The procedure to ensure that a consumer NF (e.g. an AF) reaches the PCF selected for a UE is described in
clause 6.1.1.2a.
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6.1.1.2 Binding an AF request targeting an UE address to the relevant PCF

6.1.1.2.1 General

When multiple and separately addressable PCFs have been deployed, a network functionality isrequired in order to

ensure that a consumer NF (e.g. AF) needing to send policies about UE traffic identified by an UE address can reach
over N5 the PCF holding the corresponding PDU Session information. This network functionality has the following
characteristics:

- It hasinformation about the user identity, the DNN, the UE (IP or MAC) address(es), the S-NSSAI and the
selected PCF address for a certain PDU Session.

- For IPPDU Session type, it shall receive information when an |P address is allocated or released for aPDU
Session.

- If integration with TSN applies (see clause 5.28 of TS 23.501 [2]), it shall receive the DS-TT port MAC
address.

- For Ethernet PDU Sessions supporting binding of AF request based on MAC address, it shall receive
information when aMAC address is detected as being used by the UE over the PDU Session (this detection
takes place at the UPF under control of SMF and is defined in clause 5.8.2 of TS 23.501 [2]). In addition, it
receivesthe DS-TT port MAC address in the case of support of time sensitive communication and time
synchronization (as described in clause 5.28.3.2 of TS 23.501 [2]).

- Thefunctionality determines the PCF address and if available the associated PCF instance ID and PCF set ID,
selected by the PCF discovery and selection function described in TS 23.501 [2].

A private |Pv4 address may be allocated to different PDU Sessions, e.g.:
-  Thesame UE IPv4 addressis allocated to different PDU Sessions to the same DNN and different SSNSSAI;
-  Thesame UE IPv4 address is allocated to different PDU Sessions to the same S-NSSAI and different DNN.

In the case of private | Pv4 address being used for the UE, the AF or the NEF may send DNN S-NSSAI, in addition, in
Npcf_PolicyAuthorization_Create request and Nbsf_Management_Discovery request. The DNN and S-NSSAI can be
used by the PCF for session binding, and they can be also used to help selecting the correct PCF.

6.1.1.2.2 The Binding Support Function (BSF)

The BSF has the following characteristics:

- The BSF storesinternally information about the corresponding selected PCF:

- For acertain PDU Session, the BSF stores internally information about the user identity, the DNN, the UE
(IPor MAC) address(es), the S-NSSAI, the selected PCF address and if available the associated PCF instance
ID, PCF set ID and the level of binding (see clause 6.3.1.0 of TS 23.501 [2]).

- For acertain UE, the BSF stores internally information about the user identity, the selected PCF address and
if available the associated PCF instance ID, PCF set ID and the level of binding (see clause 6.3.1.0 of
TS23.501[2]).

NOTE 1: Only NF instance or NF set Level of Binding indication are supported at the BSF.

- The PCF registers, updates and removes the stored information in the BSF using the Nbsf management service
operations defined in TS 23.502 [3]:

- For aPDU Session, the PCF ensures that it is updated each time an IP addressis allocated or de-allocated to
the PDU Session or, for Ethernet PDU Sessions supporting binding of AF request based on MAC address,
each time it has been detected that aMAC addressis used or no more used by the UE in the PDU Session.

- For aUE, the PCF ensures that it is updated each time the AMF selects a new PCF.

- Based on operator's policies and configuration, the PCF determines whether the same PCF shall be selected
for the SM Policy Associations to the same UE ID, S-NSSAI and DNN combination in the non-roaming or
home-routed scenario.
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NOTE 2: This applies to usage monitoring.

- Based on operator's policies and configuration, the PCF determines whether the same PCF shall be selected for
the SM Policy Associations to the same UE ID and S-NSSAI combination in the non-roaming or home-routed
scenario.

NOTE 3: This appliesto network slice related policy control.

- The selected PCF (if needed) downloads the user profile from the UDR as described in clause 4.16.4 step 2 of
TS 23.502 [3]. If usage monitoring is enabled for the user, and based on operator's policies, the PCF checksif the
BSF has already existing PCF serving the combination of SUPI, S-NSSAI and DNN:

- If no such PCF is found the PCF shall register itself to the BSF as described above in this clause.

- Elseif an existing PCF is found for the above combination, the PCF shall return to the SMF the available
information about the existing PCF and a redirection indication.

NOTE 4: The assumption isthat for DNN, S-NSSAI combinations where usage monitoring be applied, the same
BSF instance or the same BSF SET is selected for all UE PDU Sessions to the same DNN, S-NNSAI.

- The BSF verifies whether to provide the address of a PCF for the PDU Session or a PCF for the UE according to
the information provided by the consumer NF (e.g. the AF, the NEF, or the PCF for the UE). If the consumer NF
provides the user identity and neither a UE address nor a (DNN, S-NSSAI) tuple, the BSF shall provide the
address of the PCF for the UE. If the consumer NF (e.g. the PCF for the UE) provides the user identity (e.g.
SUPI or GPSI) and the tuple (DNN, S-NSSALl), the BSF shall provide the address of a PCF for the PDU Session
for this UE. If the consumer NF (e.g. the AF or the NEF) provides the UE address, the BSF shall provide the
address of a PCF for the PDU Session.

NOTE 5: It isup to stage3 to ensure an unambiguous error proof way for the BSF to differentiate between PCF for
the PDU Session and PCF for the UE. This might or might not require providing the BSF additional
parameter(s) when a PCF registersitself with the BSF and/or when a consumer attempts to discover a
PCF viadiscovery or subscription.

- For retrieval binding information, any NF, such as NEF or AF, that needs to discover the selected PCF
address(es), and if available, the associated PCF instance ID, PCF set ID and level of binding (see clause 6.3.1.0
of TS23.501 [2]) for the tuple (UE address, DNN, S-NSSAI, SUPI, GPSI) (or for a subset of this Tuple) usesthe
Nbsf management service discovery service operation defined in TS 23.502 [3].

- The NF may discover the BSF viaNRF or based on local configuration. When registering the NF profile in NRF,
the Range(s) of UE IPv4 addresses, Range(s) of UE IPv6 prefixes supported by the BSF and optionally, the
DNN list, SSNSSAI(s) or IP domain list as described in TS 29.510 [32], may be provided to NRF.

- If the NF received a PCF set ID or a PCF instance ID with an indication of level of binding as result of the Nbsf
management service discovery service operation, it should use that information as NF set level or NF instance
level Binding Indication to route requests to the PCF as defined in clause 6.3.1.0 of TS 23.501 [2] and according
to the following provisions:

- For the NF set level of binding, the NF will receive a PCF set ID but no PCF instance ID. If an NFisnot able
to reach the received PCF address(es) and applies direct discovery, it should query the NRF for PCF
instances within the PCF set and select another instance.

- For the NF instance level of binding, the NF will receive a PCF set ID and a PCF instance ID. If an NF is not
able to reach the received PCF address(es) and applies direct discovery, it should query the NRF for PCF
service instances within the PCF and select another instance.

- The NF should provide a Routing Binding Indication based on the received PCF set ID, level of binding and
possible PCF instance ID in requests it sendsto the PCF.

- For an ongoing NF service session, the PCF may provide Binding indication to the NF (see clause 6.3.1.0 of
TS 23.501 [2]). This Binding indication shall then be used instead of any PCF information received from the
BSF.

- If anew PCF instance is selected, the new PCF should invoke Nbsf Management_Update service operation to
update the binding information in BSF.
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The BSF may be deployed standalone or may be collocated with other network functions, such as PCF, UDR, NRF and
SMF.

NOTE 6: Collocation allows combined implementation.

A consumer may subscribe to the BSF to be notified when a PCF for the PDU Session for a certain SUPI isregistered in
the BSF. The subscription may include an expiration time. When the subscription expires, if the NF Service Consumer
wants to keep receiving notifications, it shall create a new subscription in the BSF.

6.1.1.2a Binding an NF request targeting a UE to the relevant PCF for the UE

When multiple and separately addressable PCFs have been deployed, a network functionality is required in order to
ensure that a consumer NF (e.g. AF, 5G DDNMF) reaches the PCF serving the UE. This network functionality is
provided by the BSF (described in clause 6.1.1.2.2) and has the following characteristics:

- It hasinformation about the user identity, and the selected PCF address for a certain UE.

- Thefunctionality determines the PCF address and if available the associated PCF instance ID and PCF set ID,
selected by the PCF discovery and selection function described in TS 23.501 [2].

NOTE: Theaboveisrequired e.g. for dynamic control of access and mobility related policy control functionality
or for reporting events for a UE to a consumer such as 5G DDNMF.

A consumer may subscribe to the BSF to be notified when a PCF for the UE is registered in the BSF for a certain SUPI
or GPSI. The subscription may include an expiration time. When the subscription expires, if the NF Service Consumer
wants to keep receiving notifications, it shall create a new subscription in the BSF.

6.1.1.3 Policy decisions based on network analytics

Policy decisions based on network analytics allow PCF to perform policy decisions taking into account analytics
information defined for Analytics IDslisted in TS 23.288 [24]. The anaytics information may be provided by NWDAF
directly or via DCCF, depending on the deployment of NWDAF or DCCF. Local configuration in the PCF indicates if
one or multiple or all Analytics1D(s) are retrieved either from NWDAF directly or using DCCF. The PCF uses the
DCCF services and DCCEF service operations to fetch, subscribe and unsubscribe to the Analytics IDs as described in
clause 6.1.4 and clause 8 in TS 23.288 [24].

The PCF performs discovery and selection of NWDAF and DCCF as defined in TS 23.501 [2] and
subscribes/unsubscribes to Analytics information as defined in TS 23.288 [24]. In addition, the AMF and/or SMF may
include, in the AM/SM Policy Association establishment or modification procedures, the list of NWDAF instance IDs
used for the UE or the PDU Session and their associated Analytics ID(s) consumed by the AMF or SMF respectively.
The PCF may select those NWDAF instances as the ones to subscribe for their associated Analytics ID(s) for the UE for
which those AM/SM Policy Associations are related to or may perform NWDAF discovery if the NWDAF for an
Analytics ID not provided by the AMF or SMF is needed.

Thefollowing Analytics IDs are relevant for Policy decisions. "Load level information"”, " Service Experience”,
"Network Performance”, "Abnormal behaviour”, "UE Mohility", "UE Communication”, "User Data Congestion”, "Data
Dispersion”, " Session Management Congestion Control Experience”, "DN Performance”, "WLAN performance”,
"Redundant Transmission Experience" and "QoS and policy assistance”. The PCF may subscribe to NWDAF as
described below or aternatively, the PCF may use Ndccf DataM anagement_Subscribe including the " Analytics
Specification" with the same information as provided in the Nnwdaf _Anal yticsSubscription_Subscribe, and optionally
the PCF may include the NWDAF ID, e.g. if provided by AMF or SMF:

- The PCF may subscribe to notifications of network analytics related to "Load Level Information” using the
Nnwdaf _AnalyticsSubscription_Subscribe service operation including the Analytics ID "Load level
information”, the Analytics Filter "S-NSSAI" and the Analytics Reporting Information set to aload level
threshold value. The PCF is notified when the load level of the Network Slice | nstance reaches the threshold.

The NWDAF service to retrieve the Load Level Information is described in clause 6.3 of TS 23.288 [24].

- The PCF may subscribe to notifications of network analytics related to " Service Experience" using the
Nnwdaf _AnalyticsSubscription_Subscribe service operation including the Analytics ID " Service Experience”,
the Target of Analytics Reporting "SUPI", "Internal Group Id" or "any UE", the Analytics Filter including one or
more Application Identifier(s), one or more or "any" RAT Type(s) or Frequency value(s), one or more list(s) of
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combination of (S-NSSAI, DNN, PDU Session type and SSC Mode) optionally per Access Type and the
Analytics Reporting Information set to service experience threshold value(s) for the RAT Type(s) and/or
Frequency value(s). The PCF is notified on the Service Experience statistics or predictionsincluding, for each
Application Identifier, the list of SUPIs for which Service Experienceis provided and the list of RAT Types
and/or Freguency values for which the Service Experience applies. In addition, the list of SUPIsfor which
Service Experience is provided is also added when the Target of Analytics Reporting is"Internal Group Id" or
"any UE". Both spatial and time validity may be provided as well as the confidence of the prediction.

The NWDAF service to retrieve the service experience (i.e. the average observed Service MoS) is described in
clause 6.4 of TS 23.288 [24].

- The PCF may subscribe to notifications of network analytics related to "Network Performance” using the
Nnwdaf _AnalyticsSubscription_Subscribe service operation including the Analytics ID "Network Performance”,
the Target of Analytics Reporting "Internal Group Id" and the Analytics Filter including the Area of Interest. The
PCF is notified on the Network Performance statistics or predictions including the Area of Interest. In addition,
the confidence of the prediction may be provided.

The NWDAF servicesto retrieve "Network Performance” as described in clause 6.6 of TS 23.288 [24].

- The PCF may subscribe to notifications of network analytics related to " Abnormal behaviour" using the
Nnwdaf _AnalyticsSubscription_Subscribe service operation including the Analytics ID "Abnormal behaviour",
the Target of Analytics Reporting "SUPI", "Internal Group Id" or "any UE" and the Analytics Filter including
the expected analytics type or the list of Exceptions IDs and per each Exception Id a possible threshold and other
Analytics Filter Information if needed. Thelist of Exception IDsis specified in TS 23.288 [24].

The NWDAF servicesto retrieve "Abnormal behaviour" analytics are described in clause 6.7.5 of
TS23.288[24].

- The PCF may subscribe to notifications of network analytics related to "UE Mobility" using
NWDAF_AnalyticsSubscription_Subscribe service operation including the Analytics ID "UE Mobility", the
Target of Analytics Reporting "SUPI", "Internal Group Id" and the Analytics Filter may include one or more
"Area(s) of Interest". The PCF is notified on the UE Mobility statistics or predictions as defined clause 6.7.2 of
TS23.288[24].

The NWDAF servicesto retrieve "UE Mobility" analytics are described in clause 6.7.2 of TS 23.288 [24].

- The PCF may subscribe to notifications of network analytics related to "UE Communication” using
NWDAF_AnalyticsSubscription_Subscribe service operation including the Analytics ID "UE communication”,
the Target of Analytics Reporting "SUPI", "Internal Group Id" and the Analytics Filter may include one or more
"Application Identifier(s)". The PCF is notified on the UE communication statistics or predictions including list
of application(s) in use and corresponding characteristics, e.g. start time and duration time. In addition, the
confidence of the prediction may be provided.

The NWDAF servicesto retrieve "UE Communication” analytics are described in clause 6.7.3 of
TS23.288[24].

- The PCF may subscribe to notifications of network analytics related to "User Data Congestion” using
NWDAF_AnalyticsSubscription_Subscribe service operation including the Analytics ID "User Data
Congestion”, the Target of Analytics Reporting containing a SUPI, indication requesting the identifiers of the
applications that contribute the most to the traffic and the Analytics Filter may include Area of Interest, reporting
threshold and maximum number of applications to be reported. The PCF is notified when the congestion level
reaches the threshold. The notification can include the identifiers of the applications that contribute the most to
the traffic.

The NWDAF services to retrieve "User Data Congestion™ analytics are described in clause 6.8 of
TS23.288[24].

- The PCF may subscribe to notifications of network analytics related to "Data Dispersion” using
NWDAF_AnalyticsSubscription_Subscribe service operation including the Analytics ID "UE Dispersion
Analytics' and the dispersion analytic (DA) type, i.e. Data or Transactions. The Target of Analytics Reporting
containing "SUPI", "Internal Group Id" or "any UE", and the Analytics Filter may include alist of TA(S) or an
Areaof Interest, or alist of Cells, or an S NSSAI or top heavy users. With the Data Volume Dispersion
Analyticstype, the PCF may calculate the average data rate in the network slice by subscribing to notifications
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of network analytics related to Data VVolume Dispersion in the network slice for a duration of interest when it
setsthe Target of Anaytics Reporting as"any UE" and the Analytics Filter asthe S-NSSAI.

The NWDAF servicesto retrieve "Data Dispersion” analytics are described in clause 6.10 of TS 23.288 [24].

- The PCF may subscribe to notifications of network analytics related to "WLAN performance” using the
Nnwdaf _AnalyticsSubscription_Subscribe service operation including the Analytics ID "WLAN performance”,
the Target of Analytics Reporting "SUPI", "Internal Group Id" or "any UE" and the Analytics Filter including
the Area of Interest, SSID(s), or BSSID(s). The PCF is notified on the WLAN performance statistics or
predictions. In addition, the confidence of the prediction may be provided.

The NWDAF servicesto retrieve "WLAN performance” analytics are described in clause 6.11 of
TS23.288[24].

- The PCF may subscribe to notifications of network analytics related to " Session Management Congestion
Control Experience" using the Nnwdaf _AnalyticsSubscription _Subscribe service operation including the
Analytics ID "Session Management Congestion Control Experience”, the Target of Analytics Reporting
containing "SUPI" and the Analytics Filter may include DNN and/or S-NSSAI. The PCF is notified on the
Session Management Congestion Control Experience statistics including the DNN and/or S-NSSAM.

The NWDAF services to retrieve " Session Management Congestion Control Experience” analytics are described
inclause 6.12 of TS23.288 [24].

- The PCF may subscribe to notifications of network analytics related to "DN Performance” using the
Nnwdaf _AnalyticsSubscription_Subscribe service operation including the Analytics ID "DN Performance”, the
Target of Analytics Reporting containing "SUPI", "Internal Group I1d" or "any UE", and the Analytics Filter may
include Application ID(s). The PCF is notified on the DN Performance statistics or predictionsincluding
Application 1D(s). In addition, the confidence of the prediction may be provided.

The NWDAF servicesto retrieve "DN Performance” analytics are described in clause 6.14 of TS 23.288 [24].

- The PCF may subscribe to notifications of network analytics related to "Redundant Transmission Experience”
using the Nnwdaf _AnalyticsSubscription Subscribe service operation including the Analytics ID "Redundant
Transmission Experience’, the Target of Analytics Reporting "SUPI", "Internal Group Id" or "any UE" and the
Analytics Filter including the Area of Interest, DNN, or SSNSSAI. The PCF is notified on the Redundant
Transmission Experience statistics or predictions.

The NWDAF services to retrieve "Redundant Transmission Experience” analytics are described in clause 6.13 of
TS23.288[24].

- The PCF may subscribe to notifications of network analytics related to " QoS and policy assistance”" using the
Nnwdaf_AnalyticsSubscription_Subscribe service operation including the Analytics ID "QoS and policy
assistance”, the Target of Analytics Reporting "SUPI", "Internal Group Id" or "any UE", alist of one or more
QoS parameter set(s) with the corresponding value(s), the Application ID or SDF template, an optional requested
QoE and the Analytics Filter according to clause 6.23.1 of TS 23.288 [24] (e.g. DNN, Area of Interest, S-
NSSAI, RAT Type, Frequency, list of analytics subsets that are requested). The PCF is notified on the QoS and
policy assistance predictions of the provided QoS parameter set(s). If the requested QoE is provided to the
NWDAF, the PCF isonly notified on the QoS and policy assistance predictions for the QoS parameter set(s) for
which the predicted QoE is equal to or higher than the requested QoE.

The NWDAF services to retrieve "QoS and policy assistance” analytics are described in clause 6.23 of
TS23.288[24].

In the Analytic filter information of AnalyticsID = "Service Experience" in Table 6.4.1-1 of TS 23.288 [24], some of
the information is equal to the RSCsin URSP rules, for example, DNN, S-NSSAI, PDU session type, Access type and
S-NSSAI. So, the PCF can request the analytic of different combinations of RSC values to NWDAF, and these RSC
values can be listed in Analytics Filter Information of Analytics request/subscribe towards NWDAF. And the NWDAF
can provide the analytic of these combinations of RSCsto PCF. For example, if the PCF subscribes the Analytics ID =
"Service Experience" with analytic filter {DNN1, SSC mode 1}, the NWDAF can provide the analytic of RSC
combination of DNN1 + SSC mode 1 to PCF. The PCF can know the performance of each of the RSC combination.

NOTE 1: Care needsto be taken with regards to signalling and processing load caused when requesting analytics
targeting "Any UE". A PCF preferably limits the analytics requests to a smaller UE set to reduce the load.

Possible triggers for the PCF to subscribe to analytics information from the NWDAF may include:
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- Requests from AF/NEF;

- AM Policy Association establishment or modification request from the AMF;
- UE Policy Association establishment or modification;

- SM Policy Association establishment or modification request from the SMF;
- Notifications received from UDR or CHF on UE subscription change;

- Analyticsinformation received.

The trigger conditions may depend on operator and implementation policy in the PCF. When atrigger condition
happens, the PCF may check local configuration or evaluate operator policy to decide if any analyticsinformationis
needed and if so, initiate a subscription to the analytics information from the NWDAF directly or via DCCF, if
deployed.

The PCF may, upon arequest from AF/NEF for negotiation for future background data transfer, subscribe to the
network analytics related to "Network Performance” from the NWDAF directly or via DCCF, if deployed to assist in
determination of BDT policies as described in clause 6.1.2.4.

The PCF shall, upon arequest from AF/NEF for negotiation for Planned Data Transfer with QoS requirements (PDTQ),
subscribe to the network analytics related to "Network Performance” or "DN Performance” from the NWDAF directly
or viaDCCEF, if deployed to assist in determination of PDTQ policies as described in clause 6.1.2.7.

The PCF may, upon AM or UE or SM Policy Association establishment or modification request from the AMF or SMF,
or based on notifications received from UDR or CHF on UE subscription change, decide that network analytics related
to "Abnormal behaviour", "UE Mobility" or "UE Communication” of the UE, " Session Management Congestion
Control Experience", "DN Performance”, "User Data Congestion" is needed for policy decision and therefore subscribe
to notifications of those network analytics from the NWDAF.

The PCF may, upon reception of analytics information, subscribe to other analytics information from the NWDAF
directly or via DCCF, if deployed.

The PCF may use the network analytics information as input to its policy decision to apply operator defined actions for
session management related policy control (as described in clauses 6.1.3), non-session management related policy
control (as described in clause 6.1.2) and network slice related policy control (as described in clause 6.1.4.

In roaming scenarios, the H-PCF may make policy decisions for the outbound roaming UESs based on network analytics
provided by the V-NWDAF. The H-PCF performs discovery and selection of an H-NWDAF with roaming exchange
capability (i.e. RE-NWDAF) as defined in TS 23.502 [3] and subscribes/unsubscribes to Analytics information from the
V-NWDAF viathe H-NWDAF as defined in TS 23.288 [24]. The H-PCF may request or subscribe to network analytics
related to " Service Experience” or "Load Level Information” of the VPLMN. Based on these analytics, the H-PCF may
update the URSP on Network Slice Selection Policy for the UE.

The PCF may, at AM Policy Association establishment or modification, subscribe to network analytics related to "L oad
Level Congestion" to request load information for the Allowed NSSAI.

Examples of operator policiesincluding network analytics information as inputs for policy decisions included below:

- Based onthe"Load Level Information” statistics or predictions of the Network Slice Instance, the PCF may
verify if the RFSP index val ue needs to be modified for a SUPI for which an AM Policy Association is created;
thisis based on operator policies in the PCF, as defined in clause 6.1.2.1.

- Based on the " Service Experience" statistics or predictions, the PCF may check the 5QI values assigned to the
Application, and may use this asinput to cal culate and update the authorized QoS for a service data flow
template.

- The PCF may use the network analytics related to "Network Performance” as input to cal cul ate the background
data transfer policies that are negotiated with the ASP, as defined in clause 6.1.2.4.

- The PCF may use the network analytics related to "Network Performance” or "DN Performance”, asinput to
calculate the planned data transfer with QoS requirements policies that are negotiated with the ASP, as defined
inclause 6.1.2.7.
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Based on the UE mobility statistics or predictions, the PCF may adjust Service Area Restriction as defined in
clause 6.1.2.1.

The PCF may use the network analytics related to "Unexpected UE location” as input to determine the Service
AreaRedtrictions defined in clause 6.1.2.1, " Suspicion of DDoS attack” or "Too frequent Service Access' to
request the SMF to terminate the PDU Session as defined in clause 6.1.3.6, "Wrong destination address’ to
perform gating of a service data flow as defined in clause 6.1.3.6 and "Unexpected long-live/large rate flows' to
perform QoS related policies such as gating or policing as defined in clause 6.2.1.1. Consequently, based on
operator policies (that indicate that the PCF should store the subscriber status in the UE/AM/SM context), the
PCF may store a Restricted Status for the subscriber in the Data Set "Policy Data' and Data Subset "UE context
policy control data" or/and Data Subset " Access and Mobility policy control data' or/and Data Subset "PDU
Session policy control data" in the UDR. The Restricted Status contains the reason for that status (i.e. Exception
IDslisted in Table 6.7.5.3-3 of TS 23.288 [24]) and the time stamp set to the current time.

NOTE 2: Thiswill allow the PCF for the UE to keep UE/AM context in case of AMF relocation with new PCF

or/and in case of anew registration. Thiswill allow the PCF for the PDU Session to keep the SM context
in case of a PDU session establishment request. For example, if one or more exceptions (e.g. "Unexpected
UE location" or "Suspicion of DDoS attack") are being reported by NWDAF for an individual UE, the
current PCF can store a Restricted Status for the subscriber in the UDR along with the reason(s) and a
Time stamp. A new PCF after AMF relocation or after a new registration, can automatically restrict the
UE accordingly or/and immediately subscribe for the related analytics type at the NWDAF.

Based on operator policies, network conditions and additional reports from NWDAF (e.g. UE moves out of
Restricted service area), the PCF may remove the Restricted Status for the subscriber in the UDR for any of the
Data Subsets listed above.

Based on the WLAN performance statistics or predictions, the PCF may update WLANSP as defined in
clause 6.1.2.2.1.

Based on the "User Data Congestion” statistics or predictions including the list of applications contributing the
most to the traffic the PCF may perform SM Policy Association modifications to update policies in the SMF for
the PDU sessions handling traffic from those applications.

The PCF may use the network analytics on " Service Experience" for an Application Identifier, "any RAT type"
and/or "any Frequency value" to determine the RFSP Index value for running this application, as described in
clause 6.1.2.1.

The PCF may also use the network analytics as input to its policy decision to apply operator defined actions for
example for the UE context(s) or PDU Session(s).

Based onthe "Load Level Information™ statistics or predictions for network dlice(s), the PCF may give priority
to consider the network slice(s) with lowest load for an application, and the PCF may update URSP on Network
Slice Selection Palicy.

Based on the "Load Level Information” statistics or predictions for network dice(s), the PCF may update the "S-
NSSAI availability information" specified in clause 6.5, to indicate that an S-NSSAI is not available and to
provide an Alternative S-NSSAI to replace with, this occurs when the Load Level Information reaches a
threshold provided by the PCF.

Based on the "Load Level Information” statistics or predictions for network dice(s), the PCF may update the "S-
NSSAI availability information” specified in clause 6.5, to indicate that an S-NSSAI is available again, and to
indicate that replacement with the Alternative S-NSSAI does not apply any longer, this occurs when the Load
Level Information goes below a threshold provided by the PCF.

Based on the "UE communication” statistics or predictions, the PCF may consider the DNN in Traffic
characterization and associated Traffic Volume, Spatial validity and inactivity time, and the PCF may update
URSP on DNN Selection Policy for associated UEs.

Based on the "Dispersion Analytics' statistics or predictions for Data Volume Dispersion in network slice(s), the
PCF may calculate the average data rate in the network slice, and the PCF may update URSP on Network Slice
Selection Policy for the associated UESs.

Based on the " Session Management Congestion Control Experience" statistics for PDU Session(s) associated
with corresponding S-NSSAI(s) or DNN for a UE, PCF may give priority to consider the S-NSSAI or the DNN
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will be likely to that provide the lowest experience level of Session Management Congestion Control, and then
the PCF may update URSP on Network Slice Selection Policy and/or DNN Selection Policy for the UE.

Based on the "Network Performance” statistics or predictions on gNB status information, gNB resource usage,

communication performance and mobility performance in an Area of Interest, the PCF may consider to offload
the traffic to non-3GPP access for the number of UEsthat are located in that Area of Interest, and the PCF may
update URSP on Non-Seamless Offload Policy for associated UES.

Based on the "User Data Congestion" statistics or predictions including the list of applications contributing the
most to the traffic, the PCF may consider to offload the traffic to non-3GPP access for those applications, and the
PCF may update URSP on Non-Seamless Offload Policy for those applications.

Based on the "DN Performance" statistics or predictions for user plane performance for an application, the PCF
may consider the DNN with higher performance, and the PCF may update URSP on DNN Selection Policy for
the application.

Based on the "Redundant Transmission Experience" statistics or predictions, the PCF may update URSP for
redundant PDU Sessions as described in clause 5.33.2.1 of TS 23.501 [2], e.g. by modifying the URSP rule for
Network Slice Selection and DNN Selection.

Based on the " Service Experience” statistics or predictions, the PCF may select one or a combination of
following: the network dlice, the DNN, the PDU Session type, the SSC Mode, the Access Type, as one RSC or a
combination of RSCsin URSP rule for an application, and the PCF may a so adjust the RSD precedence in
URSP in terms of statistics or predictions of the whole RSD (a combination of RSCs) and then the PCF may
update URSP on one or several of Network Slice Selection Policy, DNN Selection Policy, PDU Session Type
Policy, SSC Mode Selection Policy, Access Type preference and the priority of each RSD.

The PCF may use the network analytics related to "QoS and policy assistance” as input to determine the QoS
parameters to apply for an application or service data flow. The PCF first determines the list of candidate QoS
parameters sets and the corresponding value(s) for an application or service flow based on e.g. configuration or
operator policies, and then subscribes to QoS and policy assistance information including such list of QoS
parameters sets. The NWDAF then provides analytics result including assistance information for every QoS
parameters set in the list, including the predicted QoE for every QoS parameter set in the request. The PCF may
use thisinformation as input to determine the final set of QoS parametersto apply for an application or service
flow, based on operator policies.

Examples of operator policiesincluding combination of multiple network analytics as inputs for policy decisions are
included below:

Based on the notification of application(s) in use, provided by "UE Communication” analytics, the PCF may
reguest the " Service Experience" analytics (optionally per RAT Type and/or per Frequency) for each application
in use as defined in the list of examples of operator policiesthat may include network analytics asinput for a
policy decision.

Based on the "User Data Congestion” statistics or predictions, the PCF may further request the NWDAF directly
or viaDCCEF, if deployed, to report the "Data Dispersion Analytics' of either a UE or just the Top Heavy UEs
located at the congested area of interest. To mitigate the reported or predicted congestion at the area of interest,
the PCF may perform:

- AM Policy Association modification to update UE-AMBR, RFSP index and/or service arearestriction, for
those UEs reported as heavy users.

- SM Palicy Association modification to update the policiesin the SMF for those UEs reported as heavy users.

- UE Policy Association establishment/modification: Based on the "Load level information”, " Service
Experience", "Network Performance”, "Abnormal behaviour", "UE Mobility", "UE Communication”, "User
Data Congestion”, "Data Dispersion”, " Session Management Congestion Control Experience”, "DN
Performance”, "User Data Congestion" and "WLAN performance” statistics or predictions, the PCF uses

analytics results from NWDAF to select proper values of URSP rules provided to UEs.

Based on the notification of Spatial validity for application(s) in use, provided by "UE Communication"
analytics, the PCF may request the "WLAN performance” analytics for the Area of Interest derived from the
Spatial validity of "UE Communication" analytics, and the PCF may update URSP on Non-Seamless Offload
Policy for associated UEs.
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- Based on the "Observed Service Experience" statistics or predictions for an application, and when the PCF
determines that the application SLA is not satisfied with the current QoS parameters, the PCF may request the
"QoS and policy assistance" to use it asinput for the determination of new or updated QoS Parameters to be
applied for the application, based on operator policies.

The PCF may, upon UE Policy Association establishment or modification request from the AMF or based on
notifications received from UDR or CHF on UE subscription change, subscribe to the analytics ID(s) listed in Table
6.1.1.3-1 from the NWDAF directly or via DCCF, if deployed, to adjust the fields (i.e. RSCs) and the RSD precedence
in URSPrules.

Table 6.1.1.3-1: Network analytics available for generation of each URSP field at the PCF

URSP field | Analytics ID(s)
Route Selection Components

S-NSSAI "Service Experience", "Load level information”, "Dispersion Analytics", "Session
Management Congestion Control Experience", "Redundant Transmission
Experience".

DNN "Service Experience", "UE Communication”, "Session Management Congestion
Control Experience", "DN Performance", "Redundant Transmission Experience".

Non-Seamless Offload "UE Communication”, "WLAN performance”, "Load level information”, "Network

Indication Performance", "User Data Congestion".

SSC Mode "Service Experience".

PDU Session type "Service Experience".

Access Type Preference "Service Experience", "WLAN Performance".

Route Selection Validation Criteria

Time Window Based on the validity period and spatial validity provided in the Analytics ID(s) used
for RSD generation.

Location Criteria Based on the validity period and spatial validity provided in the Analytics ID(s) used
for RSD generation.

6.1.1.4 Policy decisions based on spending limits

Policy decisions based on spending limitsis a functionality that allows PCF taking actions related to the status of policy
counters that are maintained in the CHF. The CHF in the non-roaming case or the H-CHF in the Home Routed roaming
case provides policy counters for spending limits to the (H-)PCF for the PDU Session. The CHF in the non-roaming
case or the H-CHF in the roaming case provides policy counters for spending limits to the (H-)PCF for the UE.

In the non-roaming case this functionality is applicable to session management related policy control, access and
mobility management related policy control and UE policy control. In the Home Routed roaming case this functionality
is applicable only to session management related policies and UE policies. In the local breakout roaming case this
functionality is applicable only to UE policies. The PCF determines to enforce SM, UE and/or AM policy based on
subscriber spending limits as indicated by Subscriber spending limits control as described in clause 6.2.1.3,
respectively.

NOTE: Inthe context of the above function, UE policy control refers to URSP only.

The PCF for the PDU Session and the PCF for the UE use the CHF selection mechanism defined in TS 23.501 [2] to
select the CHF that provides policy counters for spending limits.

If the home operator policies indicate that the same CHF shall be selected by the SMF and the (H-)PCF, the (H-)PCF
for the PDU Session shall al'so provide the selected CHF address(es) and if available, the associated CHF instance 1D(s)
and/or CHF set ID(s) to the SMF in the PDU Session related policy information, otherwise the PCF for the PDU
Session does not provide the selected CHF information to the SMF and the SMF applies the CHF selection mechanisms
defined in TS 23.501 [2].

If the home operator policies indicate that the same CHF shall be selected by the PCF for the UE and the AMF, then the
PCF for the UE shall also provide the selected CHF address(es) and if available, the associated CHF instance 1D(s)
and/or CHF set ID(s) to the AMF:

- Inthe non-roaming case, the access and mobility management related policy information or the UE Policy
Association supplementary information is used for passing the above information between the PCF for the UE
and the AMF.
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- Inthe roaming case, the UE Policy Association supplementary information is used for passing the above
information between the H-PCF for the UE and the AMF via the V-PCF for the UE.

If there is no home operator policy indicating that the same CHF shall be selected by the PCF for the UE and the AMF,
then the (H-)PCF for the UE does not provide the selected (H-)CHF information to the AMF and the AMF applies the
(H-)CHF selection mechanism defined in TS 23.501 [2].

The identifiers of the policy countersthat are relevant for a policy decision in the PCF may be stored in the PCF or
possibly in UDR. The PCF is configured with the actions associated with the policy counter status that is received from
CHF.

The PCF may retrieve the status of policy countersin the CHF using the Initia or Intermediate Spending Limit Report
Retrieval Procedure. The CHF provides the current status of the policy counters to the PCF. The CHF may in addition
provide one or more pending statuses for a policy counter together with the time they have to be applied. The PCF shall
immediately apply the current status of apolicy counter. A pending status of a policy counter shall autonomously
become the current status of a policy counter at the PCF when the indicated corresponding time is reached.
Subsequently provided information for pending statuses of a policy counter shall overwrite the previoudy received
information.

The PCF may subscribe to spending limit reporting for policy counters from the CHF using the Initial or Intermediate
Spending Limit Report Retrieval procedure. If spending limit reporting for a policy counter is enabled, the CHF shall
notify the PCF of changesin the status of this policy counter (e.g. daily spending limit of $2 reached or monthly
spending limit of $60 is reached) and optionally pending statuses of this policy counter together with their activation
time (e.g. due to abilling period that will expire at midnight). The PCF may cancel spending limit reporting for specific
policy counter(s) using the Intermediate Spending Limit Report Retrieval procedure, or for al policy counter(s) using
the Final Spending Limit Report Retrieval procedure.

The PCF uses the status of each relevant policy counter, and optional pending policy counter statuses if known, asinput
toits policy decision to apply operator defined actions, e.g.:

- change the QoS (e.g. downgrade or upgrade Session-AMBR or UE-AMBR), modify the PCC Rules to apply or
remove gating or change charging conditions;

- change the URSP rule (e.g. remove or add an RSD that allows the UE to use a dedicated S-NSSAI and DNN).

The CHF may report to the PCF the removal of the subscriber from the CHF system, and the PCF shall remove al the
policy counters of the subscriber accordingly.

If an operator policy indicates that a policy counter and its status should be available for a policy decision before the
PCF retrieves the status of the policy counter from the CHF, the PCF stores the policy counter and its statusin the UDR
at termination of the respective UE Policy Association, AM Policy Association or SM Policy Association, as defined in
TS23.502[3].

6.1.1.5 Policy control decisions based on awareness of URSP rule enforcement

6.1.1.5.1 General

Based on operator policy, the PCF may, together with any other input for PCC decisions (see clause 6.2.1.2), make
policy control decisions based on awareness of URSP rule enforcement for an application by using the following
mechanisms:

- Policy control decisions based on awareness of URSP rule enforcement with UE assistance: PCF may make
policy control decisions based on UE reported Connection Capabilities asillustrated in clause 6.1.1.5.2.

- Policy control decisions based on awareness of URSP rule enforcement without UE assistance: PCF may make
policy control decisions without involving UE based on application detection asillustrated in clause 6.1.1.5.3.

The PCF for the UE may adjust the URSP rules when needed, based on the notified URSP rule enforcement
information, which may include UE reported Connection Capabilitiesif available, PDU Session parametersif available,
and detected application event if applicable.

The PCF for the PDU Session may generate PCC rules under consideration of the traffic descriptor corresponding to the
UE reported Connection Capabilities.
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6.1.1.5.2 Policy control decisions based on awareness of URSP rule enforcement with UE
assistance

The PCF may obtain UE reporting of URSP rule enforcement as described in clause 6.6.2.4.

Based on the received URSP rule enforcement information, the PCF for the PDU Session may interact with the PCF for
the UE as described in clause 4.16.16 of TS 23.502 [3]. The PCF for the UE may adjust the URSP rules based on the
notification from the PCF for the PDU Session e.g. when the PCF for the UE determines that the UE does not have up-
to-date URSP rules.

NOTE: The PCF can combine UE reporting of URSP rule enforcement with analytics information (see
clause 6.1.1.5.3).

6.1.1.5.3 Policy control decisions based on awareness of URSP rule enforcement without
UE assistance

The PCF for the UE may subscribe to Analytics ID "PDU Session traffic analytics' described in TS 23.288 [24] for
traffic monitoring of known traffic in order to verify the the traffic according to provisioned URSP rule(s). If the PCF
for the UE is notified by the NWDAF about traffic which is not expected according to any of the URSP rules, the PCF
for the UE may adjust the URSP rule(s) related to the unexpected application.

In detail, the PCF for the UE generate the input parameters as described in clause 6.20.1 of TS 23.288 [24] and the
NWDAF notifies the unmatched traffic as described in clause 6.20.3 of TS 23.288 [24].

During the request of Analytics ID "PDU Session traffic analytics', the PCF for the UE includes the Traffic Descriptor
of the URSP rule(s) in the request of the analytic for the PDU Session(s) of the UE. The PCF sets Analytics Filter
Information per Traffic Descriptor of the URSP rules as following:

- Areaof Interest asthe location of the UE where URSP rule enforcement is monitored;
- SNSSAI corresponding to a Route Selection Descriptor of the URSP rule;
- DNN corresponding to a Route Selection Descriptor of the URSP rule.

NOTE: Itisrecommended that the PCF for the UE only subscribesto Analytics ID "PDU Session traffic
analytics® for the combinations of DNN and S-NSSAI for which awareness of URSP rule enforcement is
required. For all URSP rules which contain such a combination of DNN and S-NSSAIl, it is expected that
the PCF provides al their traffic descriptors of type IP Descriptor, Domain Descriptor or Application
Descriptor (i.e. the Application Identifier corresponding to the Application Descriptor) so that the
NWDAF can generate the output based on the information about all available URSP rules for that
combination of DNN and S-NSSAI.

6.1.2 Non-session management related policy control

6.1.2.1 Access and mobility related policy control

6.1.2.1.1 General

The access and mobility related policy control encompasses the management of service area restrictions, the
management of the RFSP Index, the management of the UE-AMBR, the management of the UE Slice-MBR, the dice
replacement management and the management of the SMF selection. This clause defines the management of service
arearestrictions and RFSP Index for a UE registered over 3GPP access. The management of service arearestrictions for
a5G-RG or aFN-CRG using W-5GAN are specified in TS 23.316 [27].

The management of service area restrictions enables the PCF of the serving PLMN (e.g. V-PCF in roaming case) to
modify the service arearestrictions used by AMF as described in clause 5.3.4 of TS 23.501 [2].

A UE's subscription may contain service area restrictions, which may be further modified by PCF based on operator
defined policies at any time, either by expanding alist of allowed TAls or by reducing a non-allowed TAls or by
increasing the maximum number of allowed TAIls. Operator defined policiesin the PCF may depend on input data such
as UE location, time of day, information provided by other NFs such as an AF request to change the service coverage,
network analytics from NWDAF, etc.
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The AMF may report the subscribed service area restrictions received from UDM during Registration procedure or
when the AMF changed, the conditions for reporting are that local policiesin the AMF indicate that access and mobility
related policy control is enabled. The AMF reports the subscribed service area restrictions to the PCF a so when the
policy control request trigger for service area restrictions changes, as described in clause 6.1.2.5, is met. The AMF
receives the modified service area restrictions from the PCF. The AMF stores them and then uses it to determine
mobility restriction for a UE. The PCF may indicate to the AMF that thereis an unlimited service area.

The service arearestrictions consist of alist of allowed TAI(s) or alist of non-allowed TAI(S) and optionally the
maximum number of allowed TAls.

NOTE 1. The enforcement of the service arearestrictionsis performed by the UE, when the UE isin CM-IDLE
state or in CM-CONNECTED state when in RRC Inactive, and in the RAN/AMF when the UE isin CM-
CONNECTED state.

The management of the RFSP Index enables the PCF to modify the RFSP Index used by the AMF to perform radio
resource management functionality as described in clause 5.3.4 of TS 23.501 [2]. The PCF may determine to modify the
RFSP Index at any time based on operator policies that take into consideration e.g. accumulated usage, load level
information per network slice instance, the indication that high throughput is desired for a specific application traffic or
independently of the application in use and other information described in clause 6.1.1.3. If the modified RFSP index
value indicates that EPC/E-UTRAN accessis prioritized over the 5G access for the UE, the PCF may, based on operator
policy, include a RFSP Index in Use Validity Time of the RFSP Index.

The determination of the RFSP Index value requires to configure the PCF with the mapping of RAT Type and/or
Frequency value to the RFSP Index that will be sent to RAN.

Operator policiesin the PCF may modify the RFSP index based on the Allowed NSSAI, Target NSSAI, Partially
Allowed NSSAI, S-NSSAI(s) rejected partialy in the RA, rejected S-NSSAI(s) for the RA, Alternative S-NSSAI(S)
mapped to some Replaced S-NSSAI(s) or Pending NSSAI as defined in clause 5.15 of TS 23.501 [2].

Operator policiesin the PCF may determine that the access and mobility related policy information (e.g. RFSP index
value or service arearestrictions) can change at the start and stop of an application traffic detection, at the start and stop
of a SM Policy Association to aDNN and S-NSSAI, or immediately. In the former case, the PCF subscribes to the SMF
for application traffic detection as described in clause 6.2.2.5. In addition, when the PCF evaluates that the access and
mobility related policy information need any changes, the PCF reportsit to the AF if the AF has subscribed to the
notification on outcome of service area coverage change as defined in clause 6.1.3.18.

Operator policiesin the PCF may determine that the access and mobility related policy information (e.g. RFSP index
value or service arearestrictions) can change based on the Spending Limitsinformation from CHF as defined in
clause 6.1.1.4.

Operator policies in the PCF may determine that the access and mobility related policy information can change based
on the Energy Saving Indicator received from the AMF as described in clause 5.51.6 of TS 23.501 [2].

For radio resource management, the AMF may report the subscribed RFSP Index received from UDM during the
Registration procedure or when the AMF changed. The conditions for reporting are that local policiesin the AMF
indicate that access and mobility related policy control is enabled. The AMF reports the subscribed RFSP Index to the
PCF when the subscription to the RFSP Index change to the PCF is met. The AMF receives the modified RFSP Index
from the PCF.

NOTE 2: The enforcement of the RFSP Index is performed in the RAN.

Upon change of AMF, the source AMF informs the PCF that the UE context was removed in the AMF in the case of
inter-PLMN mobility.

The management of UE-AMBR enables the PCF to provide the UE-AMBR information to the AMF based on serving
network policy. The AMF may report the subscribed UE-AMBR received from UDM. The conditions for reporting are
that the PCF provided Policy Control Request Triggers the AMF to report subscribed UE-AMBR. The AMF receives
the modified UE-AMBR from the PCF. The AMF provides a UE-AMBR value of the serving network to the RAN as
specified in clause 5.7.2.6 of TS 23.501 [2].

The management of the SMF selection enables the PCF to instruct the AMF to contact the PCF during the PDU Session
Establishment procedure to perform a DNN replacement, as specified in clause 5.6.1 of TS23.501 [2]. To indi