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Foreword

This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

Y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document provides the stage 3 specification of the Gx, Gxx and Sd reference points for the present release.
The present document also provides the Diameter variant of St reference point for the present release. The functional
requirements and the stage 2 specifications of the Gx, Gxx, Sd and St reference points are contained in

3GPP TS 23.203 [7]. The Gx reference point lies between the Policy and Charging Rule Function and the Policy and
Charging Enforcement Function. The Gxx reference point lies between the Policy and Charging Rule Function and the
Bearer Binding and Event Reporting Function. The Sd reference point lies between the Policy and Charging Rule
Function and the Traffic Detection Function. The St reference point lies between the Policy and Charging Rule
Function and the Traffic Steering Support Function.

Whenever it is possible the present document specifies the requirements for the protocol by reference to specifications
produced by the IETF within the scope of Diameter. Where thisis not possible, extensions to Diameter are defined
within the present document.

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 and/or edition number or version number) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Rel ease as the present document.

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

2] 3GPP TS 29.210: "Charging Rule Provisioning over Gx Interface".

[3] Void.

[4] Void.

[5] IETF RFC 3588: "Diameter Base Protocol".

[6] Void.

[7] 3GPP TS 23.203: "Policy Control and Charging architecture”.

(8] 3GPPTS 29.213_: "Policy and charging control signalling flows and Quality of Service (QoS)
parameter mapping".

[9] IETF RFC 4006: "Diameter Credit Control Application”.

[10] 3GPP TS 29.214: "Policy and Charging Control over Rx reference point”.

[11] 3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based services and Packet Data Networks (PDN)".

[12] IETF RFC 4005: "Diameter Network Access Server Application”.

[13] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification”.

[14] 3GPP TS 29.229: "Cx and Dx interfaces based on Diameter protocol; Protocol details".

[15] IETF RFC 3162; "Radius and Ipv6".

[16] 3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data
Record (CDR) transfer".
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[17]
[18]

[19]

[20]
[21]
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[24]

[25]
[26]

[27]

[28]

[29]
[30]
[31]
[32]

[33]
[34]
[35]

[36]
[37]

[38]
[39]
[40]
[41]
[42]
[43]
[44]

3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP)
across the Gn and Gp interface”.

3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging
applications".

3GPP2 X.S0011-E: "cdma2000 Wireless | P Network Standard”.

3GPP TS 32.240: " Telecommunication management; Charging management; Charging
architecture and principles’.

3GPP TS 29.274: "3GPP Evolved Packet System. Evolved GPRS Tunnelling Protocol for EPS
(GTPv2)".

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

3GPP2 X.S0057-B: "E-UTRAN — eHRPD Connectivity and Interworking: Core Network
Aspects'.

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

3GPP TS 29.272: "3GPP Evolved Packet System. Mobility Management Entity (MME) and
Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol”.

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

3GPP TS 29.275: "Proxy Mobile Ipv6 (PMIPv6) based Mobility and Tunnelling Protocols; Stage
3.

3GPP TS 43.318: "Generic access to the A/Gb interface; Stage 2".
3GPP2 X.S0062-0: "PCC for cdma2000 1x and HRPD Networks".
3GPP TS 23.228: "1 P multimedia subsystem; Stage 2".

3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal
Terrestrial Radio Access Network (E-UTRAN) access.

3GPP TS 23.380: "IMS Restoration Procedures”.
Void.

3GPP TS 23.261: "IP flow mobility and seamless Wireless Local Area Network (WLAN) offload;
Stage 2".

IETF RFC 3046: "DHCP Relay Agent Information Option™.

ETSI TS 283 034 v2.2.0: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); Network Attachment Sub-System (NASS); e4 interface based
on the DIAMETER protocol™.

Void.

Void.

3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture”.

3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet”.
3GPP TS 23.007: "Restoration Procedures’.

Broadband Forum TR-134: "Policy Control Framework ".
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[45] Broadband Forum TR-124 Issue 3: "Functional Requirements for Broadband Residential Gateway
Devices".

[46] Broadband Forum TR-146: "Internet Protocol (I1P) Sessions'.

[47] Broadband Forum TR-300: "Nodal Requirements for Converged Policy Management".

[48] 3GPP TS 29.273: "3GPP EPS AAA interfaces'.

[49] IETF RFC 7683: "Diameter Overload | ndication Conveyance".

[50] 3GPP TS 23.468: "Group Services and System Aspects; Group Communication System Enablers
for LTE (GCSE LTE)".

[51] 3GPP TS 23.161: "Network-based 1P flow mobility and Wireless Local Area Network (WLAN)
offload; Stage 2".

[52] 3GPP TS 29.155: "Traffic Steering Control; Representational State Transfer (REST) over St
reference point”.

[53] IETF RFC 7944: "Diameter Routing Message Priority"”.

[54] IETF RFC 5719: "Updated IANA Considerations for Diameter Command Code Allocations'.

[55] IETF RFC 2234: " Augmented BNF for syntax specifications”.

[56] 3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".

[57] 3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and
interaction”.

[58] IETF RFC 3948: " UDP Encapsulation of |Psec ESP Packets".

[59] 3GPP TS 24.302: "Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access
networks; stage 3".

[60] IETF RFC 8583: "Diameter Load Information Conveyance".

[61] IETF RFC 6733: "Diameter Base Protocol".

[62] 3GPP TS 29.251: "Gw and Gwn reference points for sponsored data connectivity; stage 3".

[63] 3GPP TS 29.244: "Interface between the Control Plane and the User Plane of EPC Nodes;
Stage 3".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply:

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. Thelogic isentirely
internal to a TDF or a PCEF enhanced with ADC, and is out of scope of this specification.

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

ADC decision: A decision consists of referencesto ADC rules, associated enforcement actions (for dynamic ADC
rules) and TDF session attributes and is provided by the PCRF to the TDF for application detection and control.

ADC rule: A set of information enabling the detection of application traffic and associated enforcement actions. ADC
rules are directly provisioned into the TDF and referenced by the PCRF.
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Detected application traffic: An aggregate set of packet flows that are generated by a given application and detected
by an application detection filter.

IP-CAN bearer: IP transmission path of defined capacity, delay and bit error rate, etc.
See 3GPP TR 21.905 [1] for the definition of bearer.

I P-CAN session: association between a UE and an IP network.

The association isidentified by one or more UE Ipv4 addresses/ and/or 1pv6 prefix together with a UE identity
information, if available, and a PDN represented by a PDN ID (e.g. an APN). An IP-CAN session incorporates one or
more IP-CAN bearers. Support for multiple IP-CAN bearers per IP-CAN session isIP-CAN specific. An IP-CAN
session exists as long as the related UE | pv4 address and/or [pv6 prefix are assigned and announced to the | P network.

I P flow: unidirectional flow of 1P packets with the same source IP address and port number and the same destination IP
address and port number and the same transport protocol.
Port numbers are only applicable if used by the transport protocol.

I P Flow mapping: IP flow mapping is used in Network-initiated NBIFOM mode when the UE wants to request the
network to apply specific mapping of IP flows to 3GPP access or WLAN access. It appliesto the same parameters as
the NBIFOM routing rule.

Gateway Control Session: An association between a BBERF and a PCRF (when GTP isnot used in the EPC), used for
transferring access specific parameters, BBERF events and QoS rules between the PCRF and BBERF. In the context of
this specification thisisimplemented by use of the Gxx procedures.

GC1 sgnalling: Signalling between the GCS AS and the application client on the UE over the GC1 reference point as
defined in 3GPP TS 23.468 [50].

M onitoring key: Identifies a usage monitoring control instance.

M ulti-access | P-CAN session: An IP-CAN session whose traffic can be routed over either a 3GPP access or aWLAN
access or both. Each IP flow isrouted at any single time only over one access.

TDF session: An association between an IP-CAN session and the assigned TDF for the purpose of application detection
and control by the PCRF. The association isidentified by one UE Ipv4 address and/or |pv6 prefix together with
optionally a PDN represented by a PDN ID and a set of ADC rulesto be applied by the TDF.

Usage monitoring control instance: the monitoring and reporting of the usage threshold for input, output or total data
volume or time of usage for the IP-CAN session/TDF session or the service data flows/application's traffic associated
with the same monitoring key.

Presence Reporting Area: An area defined within 3GPP Packet Domain for the purposes of reporting of UE presence
within that area due to policy control and/or charging reasons. There are two types of Presence Reporting Area: "UE-
dedicated Presence Reporting Area, and " Core Network pre-configured Presence Reporting Ared".

Packet Flow Description (PFD): A set of information enabling the detection of application traffic provided by a3
party service provider (from 3GPP TS 23.203 [7]).

RAN rules: In this specification, RAN rules refers to the set of RAN assistance parameter and RAN steering command
handling for the steering of traffic between E-UTRAN or UTRAN and WLAN associated with RAN-controlled LTE-
WLAN interworking or RAN-assisted WLAN interworking.

RAN user plane congestion: RAN user plane congestion occurs when the demand for RAN resources exceeds the
available RAN capacity to deliver the user data for a prolonged period of time.

Service data flow: An aggregate set of packet flows carried through the PCEF that matches a service data flow
template (from 3GPP TS 23.203 [7]).

Service data flow filter: a set of packet flow header parameter values/ranges used to identify one or more of the packet
flows (from 3GPP TS 23.203 [7]).

Service data flow template: The set of service dataflow filtersin a PCC rule or an application identifier in a PCC rule
referring to an application detection filter, required for defining a service data flow (from 3GPP TS 23.203 [7]).

(S)Gi-LAN: The network infrastructure connected to the 3GPP network over the SGi or Gi reference point that
provides various | P-based services.
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(S)Gi-LAN service function: A function located in the (S)Gi-LAN that provides value-added 1P-based services e.g.
NAT, anti-malware, parental control, DDoS protection.

3.2

Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

ADC
AF
AMBR
BBERF
CCA
CCR
CSG
CSG-I1D
DCC
DRMP
GBR
GCS
GCSAS
MPS
NBIFOM
NB-loT
OCs
OFCS
PCEF
PCRF
PFD
PFDF
PRA
RAA
RAB
RAR
RCAF
RUCI
SCEF
SUPL
TDF
TSA
TSR
TSSF
ubcC
UDR

Application Detection and Control
Application Function

Aggregate Maximum Bit Rate

Bearer Binding and Event Reporting Function
Credit-Control-Answer (CC-Answer)
Credit-Control-Request (CC-Request)
Closed Subscriber Group

Closed Subscriber Group |dentity
Diameter Credit Control

Diameter Routing Message Priority
Guaranteed Bit Rate

Group Communication Service

Group Communication Service Application Server
Multimedia Priority Service
Network-based | P flow mobility
Narrowband |oT

Online charging system

Offline charging system

Policy and Charging Enforcement Function
Policy and Charging Rule Function
Packet Flow Description

Packet Flow Description Function
Presence Reporting Area
Re-Auth-Answer (RA-Answer)

Radio Access Bearer

Re-Auth-Request (RA-Request)

RAN Congestion Awareness Function
RAN User Plane Congestion Information
Service Capability Exposure Function
Secure User Plane for Location

Traffic Detection Function
TDF-Session-Answer
TDF-Session-Request

Traffic Steering Support Function

User Data Convergence

User Data Repository

WB-E-UTRAN Wide Band E-UTRAN

4

4.1

Gx reference point

Overview

The Gx reference point islocated between the Policy and Charging Rules Function (PCRF) and the Policy and
Charging Enforcement Function (PCEF). The Gx reference point is used for provisioning and removal of PCC rules
from the PCRF to the PCEF and the transmission of traffic plane events from the PCEF to the PCRF. The Gx reference
point can be used for charging control, policy control or both by applying AV Ps relevant to the application. The Gx

reference point can also be used for application's traffic detection and control.

The stage 2 level requirements for the Gx reference point are defined in 3GPP TS 23.203 [7].

Signalling flows related to the both Rx and Gx interfaces are specified in 3GPP TS 29.213 [8].
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The definition of case 1, case 2a and case 2b is specified in clause 4.0 in 3GPP TS 29.213 [8].

Refer to Annex G of 3GPP TS 29.213 [8] for Diameter overload control procedures over the Gx interface.

Refer to Annex J of 3GPP TS 29.213 [8] for Diameter message priority mechanism procedures over the Gx interface.
Refer to Annex K of 3GPP TS 29.213 [8] for Diameter load control procedures over the Gx interface.

The PCEF is considered as monolithic entity in the present specification, but can be decomposed into a User Plane
Function and a Control Plane Function connected via the Sx reference point. The Sx reference point and interactions
between the Gx and Sx reference points are not considered in the present specification, but are specified in
3GPPTS29.244 [63].

4.2 Gx Reference model
The Gx reference point is defined between the PCRF and the PCEF. T he relationships between the different functional

entities involved are depicted in figure 4.2.1. The overall PCC architecture is depicted in subclause 3a of
3GPPTS29.213[8].

Gx

PCEF _’_ PCRF

Figure 4.2.1: Gx reference model
NOTE 1: The PCEF may support Application Detection and Control feature.

NOTE 2: PCEF islocated in the Gateway node implementing the | P access to the PDN. Refer to Annexes of
TS 23.203 [7] for application to specific IP-CAN types.

NOTE 3: The PCEF can be decomposed into a User Plane Function and a Control Plane Function connected via the
Sx reference point specified in 3GPP TS 29.244 [63]. If the PCEF is decomposed, the Gx reference point
terminates in the Control Plane Function.

Figure 4.2.2: Void

4.3 PCC Rules

431 PCC Rule Definition

The purpose of the PCC ruleisto:
- Detect a packet belonging to a service data flow.
- The service data flow templates within the PCC rule are used for the selection of downlink IP CAN bearers.

- The service data flow filters within the PCC rule are used for the enforcement that uplink IP flows are
transported in the correct IP CAN bearer.

NOTE 1: For aPCC rule that contains an application identifier referencing an application detection filter, the PCRF
can inspect traffic on multiple bearersin the uplink direction. Such detected traffic counts as detection by
that PCC rule.

- ldentify the service the service data flow contributes to.
- Provide applicable charging parameters for a service data flow.

- Provide policy control for a service data flow.
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The PCEF shall check each received packet against the service data flow filters of each PCC rulein the order of the
precedence of the PCC rules. When a packet matches a service data flow filter, the packet matching process for that
packet is completed, and the corresponding PCC rule shall be applied. For PCC rules that contain an application
identifier referencing an application detection filter, the precedence is only relevant for the rule enforcement, i.e. when
the detected application packet matches multiple PCC rules, only the enforcement, reporting of application starts and
stops, usage monitoring, and charging actions of the PCC rule with the highest precedence shall be applied.

There are two different types of PCC rules as defined in 3GPP TS 23.203 [7]:

- Dynamic PCC rules. Dynamically provisioned by the PCRF to the PCEF via the Gx interface. These PCC rules
may be either predefined or dynamically generated in the PCRF. Dynamic PCC rules can be installed, modified
and removed at any time.

- Predefined PCC rules. Preconfigured in the PCEF. Predefined PCC rules can be activated or deactivated by the
PCRF at any time. Predefined PCC rules within the PCEF may be grouped allowing the PCRF to dynamically
activate a set of PCC rules over the Gx reference point.

NOTE 2: The operator can define a predefined PCC rule, to be activated by the PCEF. Such a predefined rule is not
explicitly known in the PCRF.

A PCC rule consists of:
- arulename;
- serviceidentifier;
- service dataflow filter(s);
- application identifier;
- precedence;
- gate status;
- QoS parameters,
- indication for PSto CS session continuity;
- charging key (i.e. rating group);
- other charging parameters;
- monitoring key;
- sponsor identity;
- application service provider identity;
- indication of access network information reporting;

redirect.

- traffic steering policy identifier(s).
The rule name shall be used to reference a PCC rule in the communication between the PCEF and the PCRF.
The service identifier shall be used to identify the service or the service component the service data flow relatesto.

The service data flow filter(s) or the application detection filter shall be used to select the traffic for which therule
applies. Either service data flow filter(s) or application identifier shall exist in a PCC rule. It shall be possible to define
wildcarded service data flow filter(s), both for the dynamic and predefined PCC rules.

The application identifier shall be used to reference an application detection filter, which is predefined in the PCEF. The
same application identifier value can occur in more than one PCC rule. If so, the PCRF shall ensure that there is at most
one PCC rule active per application identifier value and IP CAN session at any time.
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NOTE 3: The application identifier can only be used for PCEF enhanced with ADC. The same application
identifier value could be used for a dynamic PCC rule and a pre-defined PCC rule or for multiple pre-
defined PCC rules.

NOTE 4: The configuration of the application detection filter in the PCEF can include the set of information
required for encrypted detection as defined in Annex X of 3GPP TS 23.203 [7].

The gate status indicates whether the service data flow may pass (gate is open) or shall be discarded (gate is closed) in
uplink and/or in downlink direction.

The QoS information includes the QoS class identifier (authorized QoS class for the service data flow), the Allocation
and Retention Priority (ARP) and authorized bitrates for uplink and downlink.

The PSto CS session continuity indicates that the service data flow may be handed over to the CS domain as defined in
3GPP TS 23.216 [40].

The charging parameters define whether online and offline charging interfaces are used, what is to be metered in offline
charging, on what level the PCEF shall report the usage related to the rule, etc.

For different PCC rules with overlapping service data flow filter, the precedence of the rule determines which of these
rulesis applicable. For PCC rules with application detection filter, the precedence of the ruleis only relevant for the
enforcement or charging of the detected application.When a dynamic PCC rule and a predefined PCC rule have the
same precedence, the dynamic PCC rule takes precedence. For dynamic PCC rules that contain an application identifier,
the precedence shall be either preconfigured at the PCEF or provided dynamically by the PCRF within the PCC Rules.

NOTE 5: Whether precedence for dynamic PCC rules that contain an application identifier is preconfigured in
PCEF or provided in the PCC rule from the PCRF depends on network configuration.

PCC rule aso includes Application Function record information for enabling charging correlation between the
application and bearer layer if the AF has provided this information viathe Rx interface. For IMS thisincludesthe IMS
Charging Identifier (ICID) and flow identifiers.

The monitoring key for a PCC rule identifies a monitoring control instance that shall be used for usage monitoring
control of the service data flows controlled by the predefined PCC rule or dynamic PCC rule.

If sponsored data connectivity is supported, the sponsor identity for a PCC rule identifies the 3 party organization (the
sponsor) willing to pay for the operator's charge for connectivity required to deliver a service to the end user.

If sponsored data connectivity is supported, the application service provider identity for a PCC rule identifies the 3™
party organization (the ASP) that is delivering the service to the end user.

If Access Network Information Reporting is supported, the value of Required-Access-Info AVP for a PCC rule
identifies the Access Network Information parameters requested by the AF.

The redirect indicates whether the uplink part of the detected application traffic shall be redirected to a controlled
address. The target redirect address may also be included.

NOTE 6: Theredirect is applicable when application identifier existsin the PCC rule.

The traffic steering policy identifier(s) is areference to a pre-configured traffic steering policy at the PCEF as defined in
clause 4.4.2.

4.3.2 Operations on PCC Rules

For dynamic PCC rules, the following operations are available:
Installation: to provision a PCC rules that has not been already provisioned.
Modification: to modify a PCC rule already installed.
Removal: to remove a PCC rule aready installed.

For predefined PCC rules, the following operations are available:

Activation: to allow the PCC rule being active.
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Deactivation: to disallow the PCC rule.

The procedures to perform these operations are further described in clause 4.5.2.0.

4.3a  IP flow mobility routing rules

4.3a.0 General

The clause 4.3arefers to S2c-based | P flow mobility as described in 3GPP TS 23.261 [35].

4.3a.1 Functional entities

The PCEF shall provide IP flow mobility routing rules and report I P flow mobility routing rules related eventsto the
PCREF viathe Gx reference point.

The PCRF shall select either the PCEF or any applicable BBERF as the bearer binding function for each service data
flow based on the Routing Address included in the IP flow mobility routing rules received from the PCEF.

4.3a.2 |IP flow mobility routing rule definition

The IP flow mobility routing rule is used by the PCRF to select the applicable BBF (BBERF or PCEF) for a service
dataflow in flow mobility scenarios and in turn provision QoS rules related to the service data flow to the selected
BBERF.

The PCRF shall evaluate the service data flow filters against the routing filter contained in the IP flow mobility routing
rule in the order of the precedence of the IP flow mobility routing rules. When arouting filter matches the service data
flow filter, the routing address contained in the matching I P flow mobility routing rule shall be applied to the service
data flow.

An IP flow mobility routing rule consists of:

- aruleidentifier;

routing filter(s);
- precedence;
- routing address;

The rule identifier is assigned by the PCEF and shall be unique within an IP-CAN session. It is used to reference an IP
flow mobility routing rule in the communication between the PCEF and the PCRF.

The IP flow mobility routing rule shall comprise one or more routing filters, containing information for matching
service data flows. A default packet filter is specified by using wild card filters. The default packet filter is used to
indicate the default route for service data flows without explicit route assignment. An IP flow mobility routing rule
containing a default packet filter shall not contain any other packet filters.

The precedence definesin what order the IP flow mobility routing rules are used by the PCRF to determine where to
route a service data flow. The precedence of the IP flow mobility routing rules not containing the default packet filter is
derived from the priority assigned to the routing filters included in the Binding Update as specified in

3GPP TS 23.261 [35]. The PCEF shall assign the lowest evaluation precedence to the | P flow mobility routing rule
containing the default packet filter.

The routing address identifies the I P address and thus the BBF to be used for all service data flows matching the routing
filters contained in IP flow mobility routing rules. The routing address can be equal to a care-of address or to the home
address of the UE. In case 1 and case 2b the routing address contains the home address and in case 2athe routing
address contains the care-of address.

NOTE: IP flow mobility routing rules can be defined in case 1 only for 3GPP access where GTP-based S5/S8 are
employed or case 2b only for PMIP-based 3GPP accesses.
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4.3a.3 Operations on Routing rules

If IP flow mobility is supported as specified in 3GPP TS 23.261 [35], the PCEF shall derive IP flow mobility routing
rules based on the I P flow mobility binding information provided by the UE. The rule contains information required by
the PCRF to install the PCC/QoS rules for a service dataflow at the correct BBF in flow mobility scenarios.

For IP flow mobility routing rules, the following operations are available:
- Installation: the PCEF provides anew IP flow mobility routing rule to the PCRF.
- Modification: the PCEF modifies an existing I P flow mobility routing rule already installed at the PCRF.
- Removal: the PCEF removes an I P flow mobility routing rule already installed at the PCRF.

The procedures to perform these operations are further described in clause 4.3a.4.

4.3a.4 PCC procedures for IP flow mobility routing rule over Gx reference
point

4.3a.4.1 Provisioning of IP flow mobility routing rules

When provisioning IP flow mobility routing rules, the PCEF executes the same procedure as for a Request for PCC
Rules as described in clause 4.5.1.

The PCEF may install 1P flow mobility routing rules at IP-CAN session establishment.
NOTE: PCEF installs P flow mobility routing rules at IP-CAN session establishment only in case 2a.
If the PCEF installs IP flow mobility routing rules at IP-CAN session establishment:

- Inaddition to the parameters defined in clause 4.5.1, the PCEF shall also include in the CC-Reguest, I P flow
mobility routing rules within the Routing-Rule-Install AV P with one ore more Routing-Rule-Definition AV Ps.

- the PCEF shall include a default route within the Routing-Rule-Definition AV P by including wildcarded filters
within Routing-Filter AVP.

The PCEF may install, modify, and remove I P flow mobility routing rules at IP-CAN session modification.

- Insuch acasein addition to the parameters defined in clause 4.5.1, for IP flow mobility routing rule installation
and modification, the PCEF shall include in the CC-Request the Routing-Rule-Install AV P with one or more
Routing-Rule-Definition AV Ps containing the new and updated | P flow mobility routing rules.

- For IP flow mability routing rule removal, the PCEF shall include the Routing-Rule-Remove AV P with the
Routing-Rule-ldentifier of the rules to be removed.

- The PCEF shall aso include the Event-Trigger AVP set to ROUTING_RULE_CHANGE.

At IP-CAN session termination as described in 4.5.7, the PCRF removesinstantly all IP flow maobility routing rules
related to the terminated |P-CAN session.

To install anew or modify an aready installed 1P flow mobility routing rule, the Routing-Rule-Definition AVP shall be
used. If an IP flow mobility routing rule with the same rule identifier, as supplied in the Routing-Rule-l1dentifier AVP
within the Routing-Rule-Definition AVP, aready exists at the PCRF, the new IP flow mobility routing rule shall update
the currently installed rule. If the existing I P flow mobility routing rule already has attributes also included in the new

I P flow mobility routing rule definition, the existing attributes shall be overwritten. Any attribute in the existing IP flow
mobility routing rule not included in the new IP flow mobility routing rule definition shall remain valid.

4.3b  Void
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4.3c  NBIFOM routing rules

4.3c.1 General

Clause 4.3c refersto NBIFOM as described in 3GPP TS 23.161 [51].

4.3c.2 NBIFOM routing rule definition

The NBIFOM routing rule is used by the PCRF to identify the applicable access type for a service data flow as provided
by the UE and in turn provide PCC Rules related to the service data flow indicating the applicable access.

NOTE 1: The PCEF derives the NBIFOM routing rules based on the NBIFOM routing rules
created/replaced/del eted by the UE in the UE-initiated NBIFOM mode or when the UE reguests the |IP
flow mapping in the Network-initiated NBIFOM mode as defined in 3GPP TS 29.274 [22].

An NBIFOM routing rule consists of:
- aruleidentifier;
- routing filter;
- precedence;
- routing access information;

Theruleidentifier is assigned by the PCEF or the PCRF and shall be unique within an IP-CAN session. It is used to
reference an NBIFOM routing rule in the communication between the PCEF and the PCRF. The PCEF shall keep the
mapping between rule identifier of NBIFOM routing rule used over Gx interface and the rule identifier of NBIFOM
routing rule carried in the GTP signalling as defined in 3GPP TS 29.274 [22].

NOTE 2: Inthe UE-initiated IP flow mobility procedure, for creating a new NBIFOM routing rule, the rule
identifier used in communication with UE is assigned and provided by the UE. In the UE requested IP
Flow Mapping procedure, for creating a new NBIFOM routing rule, no rule identifier is assigned and
provided by the UE, in this case the rule identifier to be used in communication with the UE is assigned
by the PCEF. In both cases, the routing rule identifier to be used in communication with the PCRF is
assigned by the PCEF.

NOTE 3: For Network-initiated NBIFOM mode the PCRF assigns and includes the NBIFOM routing rule
identifier to be used in Gx to every packet filter, in the Routing-Rule-1dentifier AV P within the Flow-
Information AV P of the PCC rule. The PCEF includes the routing rule identifier in a new NBIFOM
