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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 the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

Editor's Note: The content of this specification has been copied from TS 23.203 v.7.4.0 and thus is not fully updated
according to current Rel-8 TS 23.401 and TS 23.402 versions. Thus, it is expected further contributions in
order to make this specification compliant with Rel-8 requirements.

Policy and Charging Control functionality encompasses two main functions:
- Flow Based Charging, including charging control and online credit control;
- Policy control (e.g. gating control, QoS control, QoS signalling, etc.).

The present document specifies the generic PCC aspects within the body, while the specifics for each type of IP-CAN
are specified in Annexes. For one type of IP-CAN the corresponding clause in an Annex shall be understood to be a
realization of the TS main body. The Annexes are therefore not stand-alone specifications for an IP-CAN. Annexes may
specify additional restrictions to the specification body.
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1 Scope

The present document specifies the overall stage 2 level functionality for Policy and Charging Control that encompasses
the following high level functions for IP-CANs (e.g. GPRS, I-WLAN, Fixed Broadband, etc.):

- Flow Based Charging, including charging control and online credit control;
- Policy control (e.g. gating control, QoS control, QoS signalling, etc.).

The present document specifies the Policy and Charging Control functionality for Evolved 3GPP Packet Switched
domain, including both 3GPP accesses (GERAN/UTRAN/E-UTRAN) and Non-3GPP accesses, according to
TS 23.401 [17] and TS 23.402 [18].

The present document specifies functionality for unicast bearers. Broadcast and multicast bearers, such as MBMS
contexts for GPRS, are out of scope for the present release of this document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

1 References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

1 For a specific reference, subsequent revisions do not apply.

1 For a non-specific reference, the latest version applies. In the case of a reference 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 TS 41.101: "Technical Specifications and Technical Reports for a GERAN-based 3GPP
system".

[2] Void.

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

[4] IETF RFC 4006: "Diameter Credit-Control Application™.

[5] 3GPP TS 23.207: "End-to-end Quality of Service (QoS) concept and architecture™.

[6] 3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional
description™.

[7] 3GPP TS 23.125: "Overall high level functionality and architecture impacts of flow based
charging; Stage 2".

[8] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[9] 3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched
(PS) domain charging".

[10] 3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based services and Packet Data Networks (PDN)".

[11] 3GPP TR 33.919: "3G Security; Generic Authentication Architecture (GAA); System description”.

[12] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[13] 3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking; System
description™.

3GPP



Release 9 11 3GPP TS 23.203 V9.3.0 (2009-12)

[14] 3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[15] "WiMAX End-to-End Network Systems Architecture”
(http://www.wimaxforum.org/technology/documents).

[16] 3GPP TS 23.003: "Numbering, addressing and identification™.

[17] 3GPP TS 23.401: "GPRS enhancements for E-UTRAN access".

[18] 3GPP TS 23.402: "Architecture Enhancements for non-3GPP accesses".

[19] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".

[20] 3GPP2 X.P0057-0 v0.6.0: "E UTRAN - HRPD Connectivity and Interworking: Core Network
Aspects"”, work in progress.

[21] 3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions".

[22] 3GPP TS 29.213: "Policy and Charging Control signalling flows and QoS parameter mapping".

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [8] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [8].

authorised QoS: The maximum QoS that is authorised for a service data flow. In case of an aggregation of multiple
service data flows within one IP-CAN bearer (e.g. for GPRS a PDP context), the combination of the "Authorised QoS™
information of the individual service data flows is the "Authorised QoS" for the IP-CAN bearer. It contains the QoS
class identifier and the data rate.

binding: The association between a service data flow and the IP-CAN bearer (for GPRS the PDP context) 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 online and offline charging system for rating purposes.

dynamic PCC Rule: a PCC rule for which the definition is provided into the PCEF via the Gx reference point.

event report: a notification, possibly containing additional information, of an event which occurs that corresponds with
an event trigger. Also, an event report is a report from the PCRF to the AF concerning transmission resources or
requesting additional information.

event trigger: a rule specifying the event reporting behaviour of a PCEF or BBERF. Also, a trigger for credit
management events.

gating control: The process of blocking or allowing packets, belonging to a service data flow, to pass through to the
desired endpoint.

Gateway Control Session: An association between a BBERF and a PCRF (when GTP is not used in the EPC), used for
transferring access specific parameters, BBERF events and QoS rules between PCRF and BBERF.

GBR bearer: An IP-CAN bearer with reserved (guaranteed) bitrate resources.

GPRS IP-CAN: This IP-CAN incorporates GPRS over GERAN and UTRAN, see TS 23.060 [12].

3GPP



Release 9 12 3GPP TS 23.203 V9.3.0 (2009-12)
IP-CAN bearer: An IP transmission path of defined capacity, delay and bit error rate, etc. See TS 21.905 [8] for the
definition of bearer.

IP-CAN session: The association between a UE represented by an IPv4 and/or an IPv6 address, and 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 is IP-CAN specific. An IP-CAN
session exists as long as UE IP addresses are established and announced to the IP network.

I-WLAN IP-CAN: This IP-CAN incorporates 3GPP IP access of I-WLAN, see TS 23.234 [13].
non-GBR bearer: An IP-CAN bearer with no reserved (guaranteed) bitrate resources.

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

packet flow: A specific user data flow carried through the PCEF. A packet flow can be an IP flow.

PCC decision: A decision consists of PCC rules and IP-CAN bearer attributes, which is provided by the PCRF to the
PCEF for policy and charging control.

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

policy control: The process whereby the PCRF indicates to the PCEF how to control the IP-CAN bearer. Policy control
includes QoS control and/or gating control.

pre-defined PCC Rule: a PCC rule that has been provisioned directly into the PCEF by the operator.

QoS class identifier (QCI): A scalar that is used as a reference to a specific packet forwarding behaviour (e.g. packet
loss rate, packet delay budget) to be provided to a SDF. This may be implemented in the access network by the QCI
referencing node specific parameters that control packet forwarding treatment (e.g. scheduling weights, admission
thresholds, queue management thresholds, link layer protocol configuration, etc.), that have been pre-configured by the
operator at a specific node(s) (e.g. eNodeB).

QoS rule: A set of information enabling the detection of a service data flow and defining its associated QoS
parameters.

Monitoring key: information used by the PCEF and PCRF for usage monitoring control purposes as a reference to a
given set of service data flows that all share a common allowed usage on a per UE and APN basis.

service data flow: An aggregate set of packet flows 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 constituting a service data flow. 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 (used on Gx and
Gxx)within an IP-CAN session.

service data flow template: The set of service data flow filters in a PCC rule, required for defining a service data flow.

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

session based service: An end user service requiring application level signalling, which is separated from service
rendering.

subscribed guaranteed bandwidth QoS: The per subscriber, authorized cumulative guaranteed bandwidth QoS which
is provided by the SPR to the PCRF.

subscriber category: is a means to group the subscribers into different classes, e.g. gold user, the silver user and the
bronze user.

uplink bearer binding verification: The network enforcement of terminal compliance with the negotiated uplink
traffic mapping to bearers.
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3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [8] 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 [8].

AF Application Function
BBERF Bearer Binding and Event Reporting Function
BBF Bearer Binding Function
CSG Closed Subscriber Group
CSGID Closed Subscriber Group Identity
DRA Diameter Routing Agent
H-PCEF A PCEF in the HPLMN
H-PCRF A PCRF in the HPLMN
HRPD High Rate Packet Data
HSGW HRPD Serving Gateway
IP-CAN IP Connectivity Access Network
OFCS Offline Charging System
OCSs Online Charging System
PCC Policy and Charging Control
PCEF Policy and Charging Enforcement Function
PCRF Policy and Charging Rules Function
QCI QoS Class Identifier
SPR Subscription Profile Repository
V-PCEF A PCEF in the VPLMN
V-PCRF A PCRF in the VPLMN
4 High level requirements

4.1 General requirements

It shall be possible for the PCC architecture to base decisions upon subscription information.

It shall be possible to apply policy and charging control to any kind of 3GPP IP-CAN and any non-3GPP accesses
connected via EPC complying with TS 23.402 [18]. Applicability of PCC to other IP-CANSs is not restricted. However,
it shall be possible for the PCC architecture to base decisions upon the type of IP-CAN used (e.g. GPRS, I-WLAN,
etc.).

The policy and charging control shall be possible in the roaming and local breakout scenarios defined in TS 23.401 [17]
and TS 23.402 [18].

The PCC architecture shall discard packets that don't match any service data flow filter of the active PCC rules. It shall
also be possible for the operator to define PCC rules, with wild-carded service data flow filters, to allow for the passage
and charging for packets that do not match any service data flow filter of any other active PCC rules.

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

The PCC architecture shall have a binding method that allows the unique association between service data flows and
their IP-CAN bearer.

A single service data flow template shall suffice, to detect a service data flow, 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 an IP-CAN
session. The latter is referred to as a dynamic PCC rule.

The number of real-time PCC interactions shall be minimized although not significantly increasing the overall system
reaction time. This requires optimized interfaces between the PCC nodes.
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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.

PCC shall be enabled on a per PDN basis (represented by an access point and the configured range of IP addresses) at
the PCEF. It shall be possible for the operator to configure the PCC architecture to perform charging control, policy
control or both for a PDN access.

PCC shall support roaming users.

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

The PCC architecture shall support topology hiding.
It should be possible to use PCC architecture for handling IMS-based emergency service.

It shall be possible with the PCC architecture, 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.

4.2 Charging related requirements

42.1 General

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

For the purpose of charging correlation between application level (e.g. IMS) and service data flow level, applicable
charging identifiers shall be passed along within the PCC architecture, if such identifiers are available.

For the purpose of charging correlation between service data flow level and application level (e.g. IMS) as well as on-
line charging support at the application level, applicable charging identifiers and IP-CAN type identifiers shall be
passed from the PCRF to the AF, if such identifiers are available.
4.2.2 Charging models
The PCC charging shall support the following charging models:

- Volume based charging;

- Time based charging;

- Volume and time based charging;

- Event based charging;

- No charging.

NOTE 1: The charging model - "No charging" implies that charging control is not applicable.

Shared revenue services shall be supported. In this case settlement for all parties shall be supported, including the third
parties that may have been involved providing the services.

NOTE 2: When developing a charging solution, the PCC charging models may be combined to form the solution.
How to achieve a specific solution is however not within the scope of this TS.
4.2.2a Charging requirements

It shall be possible to apply different rates and charging models when a user is identified to be roaming from when the
user is in the home network. Furthermore, it shall be possible to apply different rates and charging models based on the
location of a user, beyond the granularity of roaming.
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It shall be possible to apply different rates and charging models when a user consuming network services via a CSG cell
or a hybrid cell according to the user CSG information. User CSG information includes CSG ID, access mode and CSG
membership indication.

It shall be possible to apply a separate rate to a specific service, e.g. allow the user to download a certain volume of
data, reserved for the purpose of one service for free, and then continue with a rate causing a charge.

It shall be possible to change the rate based on the time of day.

It shall be possible to enforce per-service usage limits for a service data flow using online charging on a per user basis
(may apply to prepaid and post-paid users).

It shall be possible for the online charging system to set and send the thresholds (time and/or volume based) for the
amount of remaining credit to the PCEF for monitoring. In case the PCEF detects that any of the time based or volume
based credit falls below the threshold, the PCEF shall send a request for credit re-authorization to the OCS with the
remaining credit (time and/or volume based).

It shall be possible for the charging system to select the applicable rate based on:
- homelvisited IP-CAN;
- User CSG information;
- IP-CAN bearer characteristics (e.g. QoS);
- QoS provided for the service;
- time of day;
- IP-CAN specific parameters according to Annex A.

The charging system maintains the tariff information, determining the rate based on the above input. Thus the rate may
change e.g. as a result of IP-CAN session modification to change the bearer characteristics provided for a service data
flow.

The charging rate or charging model applicable to a service data flow may change as a result of events in the service
(e.g. insertion of a paid advertisement within a user requested media stream).

The charging model applicable to a service data flow may change as a result of events identified by the OCS (e.g. after
having spent a certain amount of time and/or volume, the user gets to use some services for free).

The charging rate or charging model applicable to a service data flow may change as a result of having used the service
data flow for a certain amount of time and/or volume.

In the case of online charging, it shall be possible to apply an online charging action upon PCEF events (e.g. re-
authorization upon QoS change).

It shall be possible to indicate to the PCEF that interactions with the charging systems are not required for a PCC rule,
i.e. to perform neither accounting nor credit control for this service data flow, and then no offline charging information
is generated.

4.2.3 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 rule is configured for the service data
flows associated with the FTP server for the user. The PCC rule uses a filter specification for the
uplink that identifies packets sent to port 20 or 21 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 20 or 21 of the IP address of the server.
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EXAMPLE 2: A network server provides a "web" service. A PCC rule is configured for the service data flows
associated with the HTTP server for the user. The PCC rule uses a filter 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:  The same server provides a WAP service. The server has multiple IP addresses, and the IP address
of the WAP server is different from the IP address of the web server. The PCC rule uses the same
filter specification as for the web server, but with the IP addresses for the WAP server only.

EXAMPLE 4:  An operator offers a zero rating for network provided DNS service. A PCC rule is established
setting all DNS traffic to/from the operators DNS servers as offline charged. The data flow filter
identifies the DNS port number, and the source/destination address within the subnet range
allocated to the operators network nodes.

EXAMPLE 5:  An operator has a specific charging rate for user-user VVolP traffic over the IMS. A PCC rule is
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).

EXAMPLE 6:  An operator is implementing UICC based authentication mechanisms for HTTP based services
utilizing the GAA Framework as defined in TR 33.919 [11] by e.g. using the Authentication
Proxy. The Authentication Proxy may appear as an AF and provide information to the PCRF for
the purpose of selecting an appropriate PCC Rule.

4.3 Policy control requirements

43.1 General

The policy control features comprise gating control and QoS control.

The concept of QoS class identifier and the associated bitrates specify the QoS information for service data flows and
bearers on the Gx and Gxx reference points.

4.3.2 Gating control

Gating control shall be applied by the PCEF on a per service data flow basis.

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

4.3.3 QoS control

4.3.3.1 QoS control at service data flow level
It shall be possible to apply QoS control on a per service data flow basis in the PCEF.

QoS control per service data flow allows the PCC architecture to provide the PCEF 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 pre-defined PCRF 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 a single IP-CAN session and within the limits of the Subscribed QoS profile.

4.3.3.2 QoS control at IP-CAN bearer level

It shall be possible for the PCC architecture to support control of QoS reservation procedures (UE-initiated or network-
initiated) for IP-CANSs that support such procedures for its IP-CAN bearers in the PCEF or the BBERF, if applicable. It
shall be possible to determine the QoS to be applied in QoS reservation procedures (QoS control) based on the
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authorised QoS of the service data flows that are applicable to the IP-CAN bearer and on criteria such as the QoS
subscription information, service based policies, and/or pre-defined PCRF internal policies. Details of QoS reservation
procedures are IP-CAN specific and therefore, the control of these procedures is described in Annex A and Annex D.

It shall be possible for the PCC architecture to support control of QoS for the packet traffic of IP-CANs.

The PCC architecture 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 PCRF.

The enforcement of the control for QoS reservation procedures for an IP-CAN bearer shall allow for a downgrading or
an upgrading of the requested QoS as part of a UE-initiated IP-CAN bearer establishment and modification. The PCC
architecture shall be able to provide a mechanism to initiate IP-CAN bearer establishment and modification (for
IP-CANSs that support such procedures for its bearers) as part of the QoS control.

The IP-CAN shall prevent cyclic QoS upgrade attempts due to failed QoS upgrades.
NOTE: These measures are IP-CAN specific.
The PCC architecture shall be able to handle IP-CAN bearers that require a guaranteed bitrate (GBR bearers) and
IP-CAN bearers for which there is no guaranteed bitrate (non-GBR bearers).
4.3.3.3 QoS Conflict Handling

It shall be possible for the PCC architecture to support conflict resolution in the PCRF when the authorized bandwidth
associated with multiple PCC rules exceeds the Subscribed Guaranteed bandwidth QoS.

4.4 Usage Monitoring Control

It shall be possible to apply usage monitoring for the accumulated usage of network resources on a per IP-CAN session
and user basis. This capability is required for enforcing dynamic policy decisions based on the total network usage in
real-time.

The PCRF that use usage monitoring for making dynamic policy decisions shall set and send the applicable thresholds
to the PCEF for monitoring. The usage monitoring thresholds shall be based on volume. The PCEF shall notify the
PCRF when a threshold is reached and report the accumulated usage since the last report for usage monitoring.

The usage monitoring capability shall be possible to apply for an individual service data flow, a group of services data
flows, or for all traffic of an IP-CAN session. Usage monitoring shall be applicable both for service data flows
associated with predefined PCC rules and dynamic PCC rules.

5 Architecture model and reference points

5.1 Reference architecture

The PCC functionality is comprised by the functions of the Policy and Charging Enforcement Function, the Bearer
Binding and Event Reporting Function (BBERF), the Policy and Charging Rules Function, the Application Function,
the Online Charging System, the Offline Charging System and the Subscription Profile Repository.

The PCC architecture extends the architecture of an IP-CAN, where the Policy and Charging Enforcement Function is a
functional entity in the Gateway node implementing the IP access to the PDN. The allocation of the Bearer Binding and
Event Reporting Function is specific to each IP-CAN type and specified in the corresponding Annex.

The non-3GPP network relation to the PLMN is the same as defined in TS 23.402 [18].
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Figure 5.1.3: Overall PCC architecture for roaming with PCEF in visited network (local breakout)

5.2 Reference points

5.2.1 Rx reference point

The Rx reference point resides between the AF and the PCRF.

NOTE: The AF may be a third party application server.

This reference point enables transport of application level session information from AF to PCRF. Such information
includes, but is not limited to:

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

- Media/application bandwidth requirements for QoS control.

The Rx reference point enables the AF subscription to notifications on IP-CAN bearer level events (e.g. signalling path
status of AF session) in the IP-CAN.

5.2.2 Gx reference point

The Gx reference point resides between the PCEF and the PCRF.
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The Gx reference point enables a PCRF to have dynamic control over the PCC behaviour at a PCEF.

The Gx reference point enables the signalling of PCC decision, which governs the PCC behaviour, and it supports the
following functions:

- Request for PCC decision from PCEF to PCRF;
- Provision of PCC decision from PCRF to PCEF;

- Delivery of IP-CAN-specific parameters from PCRF to PCEF or from PCEF to PCREF; this applies only when
Gxx is deployed.

- Negotiation of IP-CAN bearer establishment mode (UE-only or UE/NW);
- Termination of Gx session (corresponding to an IP-CAN session) by PCEF or PCRF.

NOTE: The PCRF decision to termination an Gx session is based on operator policies. It should only occur in rare
situations (e.g. the removal of a UE subscription) to avoid service interruption due to the termination of
the IP-CAN session.

A PCC decision consists of zero or more PCC rule(s) and IP-CAN attributes. The information contained in a PCC rule
is defined in clause 6.3.

5.2.3 Sp reference point

The Sp reference point lies between the SPR and the PCRF.

The Sp reference point allows the PCRF to request subscription information related to the IP-CAN transport level
policies from the SPR based on a subscriber 1D, a PDN identifier and possible further IP-CAN session attributes, see
Annex A and Annex D. For example, the subscriber ID can be IMSI. The reference point allows the SPR to notify the
PCRF when the subscription information has been changed if the PCRF has requested such notifications. The SPR shall
stop sending the updated subscription information when a cancellation notification request has been received from the
PCRF.

NOTE: The details associated with the Sp reference point are not specified in this Release.

5.2.4 Gy reference point
The Gy reference point resides between the OCS and the PCEF.

The Gy reference point allows online credit control for service data flow based charging. The functionalities required
across the Gy reference point are defined in TS 32.251 [9] and is based on RFC 4006 [4].

For a visited access, the VPLMN may use an OCS proxy between the PCEF and the OCS.

5.2.5 Gz reference point
The Gz reference point resides between the PCEF and the OFCS.
The Gz reference point enables transport of service data flow based offline charging information.

The Gz interface is specified in TS 32.240 [3].

5.2.6 S9 reference point
The S9 reference point resides between a PCRF in the HPLMN (H-PCRF) and a PCRF in the VPLMN (V-PCRF).

For roaming with a visited access (PCEF and, if applicable, BBERF in the visited network), the S9 reference point
enables the H-PCRF to (via the V-PCRF):

- have dynamic PCC control, including both the PCEF and, if applicable, BBERF, in the VPLMN;

- deliver or receive IP-CAN-specific parameters from both the PCEF and, if applicable, BBERF, in the VPLMN;
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- serve Rx authorizations and event subscriptions from an AF in the VPLMN.

For roaming with a home routed access, the S9 enables the H-PCRF to provide dynamic QoS control policies from the
HPLMN, via a V-PCRF, to a BBERF in the VPLMN.

Editor's note: The designation of this reference points shall be aligned with the final choice in the TS 23.402. The
definition of this reference point remains to be completed.

5.2.7 Gxx reference point

The Gxx reference point resides between the PCRF and the BBERF. This reference point corresponds to the Gxa and
Gxc, as defined in TS 23.402 [18] and further detailed in the annexes.

The Gxx reference point enables a PCRF to have dynamic control over the BBERF behaviour.
The Gxx reference point enables the signalling of QoS control decisions and it supports the following functions:
- Establishment of Gxx session by BBERF;
Termination of Gxx session by BBERF or PCRF;
- Establishment of Gateway Control Session by the BBERF;
- Termination of Gateway Control Session by the BBERF or PCRF;
- Request for QoS decision from BBERF to PCRF;
- Provision of QoS decision from PCRF to BBERF;
- Delivery of IP-CAN-specific parameters from PCRF to BBERF or from BBERF to PCRF;
- Negotiation of IP-CAN bearer establishment mode (UE-only and UE/NW).

A QoS control decision consists of zero or more QoS rule(s) and IP-CAN attributes. The information contained in a
QoS rule is defined in clause 6.5.

NOTE: The Gxx session serves as a channel for communication between the BBERF and the PCRF. A Gateway
Control Session utilizes the Gxx session and operates as defined in TS 23.402 [18], which includes both
the alternatives as defined by cases 2a and 2b in clause 7.1.

Editor's note: It is a stage-3 decision whether a single Gateway Control Session corresponds to one Gxx session or
multiple Gateway Control Sessions can be supported over a single Gxx session, as long as stage-2
requirements are met.

6 Functional description

6.1 Overall description

6.1.0 General

The PCC architecture works on a service data flow level. The PCC architecture provides the functions for policy and
charging control as well as event reporting for service data flows.

6.1.1 Binding mechanism

6.1.1.1 General

The binding mechanism is the procedure that associates a service data flow (defined in a PCC and QoS rule, if
applicable, by means of the SDF template), to the IP-CAN bearer deemed to transport the service data flow. For service
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data flows belonging to AF sessions, the binding mechanism shall also associate the AF session information with the
IP-CAN bearer that is selected to carry the service data flow.

NOTE 1: The relation between AF sessions and rules depends only on the operator configuration. An AF session
can be covered by one or more PCC and QoS rules, if applicable (e.g. one rule per media component of
an IMS session). Alternatively, a rule could comprise multiple AF sessions.

NOTE 2: The PCRF may authorize dynamic PCC rules for service data flows without a corresponding AF session.
Such PCC rules may be statically configured at the PCRF or dynamically filled with the UE provided
traffic mapping information.

The binding mechanism creates bindings. The algorithm, employed by the binding mechanism, may contain elements
specific for the kind of IP-CAN.

The binding mechanism includes three steps:
1. Session binding.
2 PCC rule authorization and QoS rule generation, if applicable.

3. Bearer binding.

6.1.1.2 Session binding

Session binding is the association of the AF session information to an IP-CAN session.

The PCREF shall perform the session binding, which shall take the following IP-CAN parameters into account:
a) The UE IP address(es);
b) The UE identity (of the same kind), if present.

NOTE 1: In case the UE identity in the IP-CAN and the application level identity for the user are of different kinds,
the PCRF needs to maintain, or have access to, the mapping between the identities. Such mapping is not
subject to specification within this TS.

c) The information about the packet data network (PDN) the user is accessing, if present.
NOTE 2: Only a 1:1 mapping between the Rx session and IP-CAN session is supported in this Release.
The PCREF shall identify the PCC rules affected by the AF session information, including new rules to be installed and
existing rules to be modified or removed.
6.1.1.3 PCC rule authorization and QoS rule generation
PCC Rule authorization is the selection of the QoS parameters (QCI, ARP, GBR, MBR, etc.) for the PCC rules.

The PCREF shall perform the PCC rule authorization for complete dynamic PCC rules belonging to AF sessions that
have been selected in step 1, as described in clause 6.1.1.2, as well as for PCC rules without corresponding AF sessions.
Based on AF instructions (as described in clause 6.1.5) dynamic PCC rules can be authorized even if they are not
complete (e.g. due to missing service information regarding QoS or traffic filter parameters).

The PCC rule authorization depends on the IP-CAN bearer establishment mode of the IP-CAN session and the mode
(UE or NW) of the PCC rule:

- In UE/NW bearer establishment mode, the PCRF shall perform the authorization for all PCC rules that are to be
handled in NW mode.

- Otherwise, if PCC rules are to be handled in UE mode or when in UE-only bearer establishment mode, the PCRF
shall first identify the PCC rules that correspond to a UE resource request and authorize only these.

The PCREF shall compare the traffic mapping information of the UE resource request with the service data flow
filter information of the services that are allowed for the user. Each part of the traffic mapping information shall
be evaluated separately in the order of their related precedence. Any matching service data flow filter leads to an
authorization of the corresponding PCC rule for the UE resource request unless the PCC rule is already
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authorized for a more specific traffic mapping information or the PCC rule cannot be authorized for the QCI that
is related to the UE resource request (the details are described in the next paragraph). Since a PCC rule can
contain multiple service data flow filters it shall be ensured by the PCRF that a service data flow is only
authorized for a single UE resource request.

NOTE 3: For example, a PCC rule containing multiple service data flow filters that match traffic mapping
information of different UE resource requests could be segmented by the PCRF according to the different
matching traffic mapping information. Afterwards, the PCRF can authorize the different PCC rules
individually.

The PCRF knows whether a PCC rule can be authorized for a single QCI only or a set of QCls (based on SPR
information or local configuration). If the processing of the traffic mapping information would lead to an
authorization of a PCC rule, the PCRF shall also check whether the PCC rule can be authorized for the QCI that
is related to the UE resource request containing the traffic mapping information. If the PCC rule cannot be
authorized for this QCI, the PCRF shall reject the traffic mapping information unless otherwise stated in an
access-specific Annex.

If there is any traffic mapping information not matching to any service data flow filter known to the PCRF and
the UE is allowed to request for enhanced QoS for traffic not belonging to operator-controlled services, the
PCREF shall authorize this traffic mapping information by adding the respective service data flow filter to a new
or existing PCC. If the PCRF received an SDF filter identifier together with this traffic mapping information, the
PCREF shall modify the existing PCC rule if the PCC rule is authorized for a GBR QCI.

NOTE 4: If the PCC rule is authorized for a non-GBR QCI, the PCRF may either create a new PCC rule or modify
the existing PCC rule.

The PCC rule that needs to be modified can be identified by the service data flow filter the SDF filter identifier
refers to. The requested QoS shall be checked against the subscription limitations for traffic not belonging to
operator-controlled services.

If the PCRF needs to perform the authorization based on incomplete service information and thus cannot
associate a PCC rule with a single IP-CAN bearer, then the PCRF shall generate for the affected service data
flow an individual PCC rule per IP-CAN bearer that could carry that service data flow. Once the PCRF receives
the complete service information, the PCC rule on the IP-CAN bearer with the matching traffic mapping
information shall be updated according to the service information. Any other PCC rule(s) previously generated
for the same service data flow shall be removed by the PCRF.

NOTE 5: This is required to enable the successful activation or modification of IP-CAN bearers before knowing the
intended use of the IP-CAN bearers to carry the service data flow(s).

For an IP-CAN, where the PCRF gains no information about the uplink IP flows (i.e. the UE provided traffic
mapping information contains no information about the uplink IP flows), the binding mechanism shall assume
that, for bi-directional service data flows, both downlink and uplink packets travel on the same IP-CAN bearer.

Whenever the service data flow template or the UE provided traffic mapping information change, the existing
authorizations shall be re-evaluated, i.e. the authorization procedure specified in this clause, is performed. The
re-evaluation may, for a service data flow, require a new authorization for a different UE provided mapping
information.

Based on PCRF configuration or AF instructions (as described in clause 6.1.5) dynamic PCC rules may have to
be first authorized for the default QCl/default bearer (i.e. bearer without UE provided traffic mapping
information) until a corresponding UE resource request occurs.

NOTE 6: This is required to enable services that start before dedicated resources are allocated.

For the authorization of a PCC rule the PCRF shall take into account the IP-CAN specific restrictions and other
information available to the PCRF. Each PCC rule receives a set of QoS parameters that can be supported by the
IP-CAN. The authorization of a PCC rule associated with an emergency service shall be supported without subscription
information (e.g. information stored in the SPR). The PCRF shall apply policies configured for the emergency service.

When both a Gx and a Gxx interface exist for an IP-CAN session, the PCRF shall generate QoS rules for all the
authorized PCC rules in this step. The PCRF shall ensure consistency between the QoS rules and PCC rules authorized
for the same service data flow when QoS rules are derived from corresponding PCC rules.
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