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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
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

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document provides the stage 3 specification of the S9 reference point for the present release. The functional requirements of stage 2 specification for the S9 reference point are contained in 3GPP TS 23.203 [2]. The S9 reference point lies between the PCRF in the home PLMN (also known as H-PCRF) and the PCRF in the visited PLMN (also known as V-PCRF).

Whenever it is possible the present document specifies the requirements for the protocols by reference to specifications produced by the IETF within the scope of Diameter. Where this is 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, edition number, version number, etc.) or non‑specific.

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

· 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 TR 21.905: "Vocabulary for 3GPP Specifications".


[2]
3GPP TS 23.203: "Policy and Charging Control Architecture"
[3]
3GPP TS 29.212: "Policy and charging control over Gx reference point" 

[4]
3GPP TS 29.213: "Policy and charging control signalling flows and Quality of Service (QoS) parameter mapping"
[5]
3GPP TS 29.214: "Policy and charging control over Rx reference point"
[6]

IETF RFC 3588: "Diameter Base Protocol".
.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Home Routed Access: Roaming scenario where the PCEF is located in the HPLMN. In a Home Routed roaming scenario, the UE obtains access to the packet data network from the HPLMN.

Visited Access (also known as local breakout): Roaming scenario where the PCEF is located in the VPLMN. In a Visited Access Roaming scenario, the UE obtains access to the packet data network from the VPLMN.

Editor’s Note: These definitions can be reformulated when they are included in stage 2 specifications.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].
Abbreviation format

<ACRONYM>
<Explanation>

4.
S9 Reference Point
4.1 
Overview

The S9 reference point is used in roaming scenarios involving a HPLMN and a VPLMN. Two main roaming scenarios are considered: visited access (PCEF in VPLMN and AF in VPLMN or HPLMN) and home-routed access (PCEF in HPLMN and AF in the HPLMN). 

The main purpose of the S9 is to install the PCC rules or QoS rules generated in the HPLMN into the VPLMN and transport the events that may occur in the VPLMN to the HPLMN. Additionally, when the AF is in the VPLMN, the S9 reference point is also used to exchange service session information from the V-PCRF to the H-PCRF. 

The AF exchanges session information with the H-PCRF or V-PCRF as specified in 3GPP TS 29.214[5]. The PCRF (H-PCRF and/or V-PCRF) exchanges PCC rules and QoS rules with the PCEF and BBERF respectively as specified in 3GPP TS 29.212[3].

Signalling flows related to all the PCC reference points (Gx, Gxx, Rx and S9) are specified in 3GPP TS 29.213[4].
4.2 
Reference Model

The S9 reference point is defined between the V-PCRF and the H-PCRF for home routed access and visited access.
NOTE: AN-Gateway refers to the S-GW when the Gxc applies and to a trusted non-3GPP access gateway when Gxa applies. 
The relationships between the different functional entities involved in the home routed access are depicted in figure 4.2.1.
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Figure 4.2.1: S9 reference point at the PCC architecture for roaming with home routed access

The relationships between the different functional entities involved in the visited access are depicted in figure 4.2.2.
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Figure 4.2.2: S9 reference point at the PCC architecture for roaming with visited access 

NOTE: AF can be located in both VPLMN and HPLMN for the visited access.

Editor's note:
Whether the roaming case for Gy requires an OCS proxy is FFS.
4.3 
Functional Elements

4.3.1
H-PCRF
The H-PCRF (Home Policy and Charging Rules Function) is a functional element that encompasses policy control decision and flow based charging control functionalities in the HPLMN.

The H-PCRF provides functions for both home routed access and visited access.

4.3.1.1 
Home Routed Access

The H-PCRF shall provision QoS Rules to the V-PCRF via the S9 reference point and PCC Rules to the PCEF via the Gx reference point.  The H-PCRF derives QoS Rules from PCC Rules, 
The H-PCRF PCC Rule decisions may be based on one or more of the following:

-
Information obtained from the AF via the Rx reference point.
-
Information obtained from the V-PCRF via the S9 reference point.


NOTE: The above may include information obtained from the BBERF via the Gxx reference point.

-
Information obtained from the PCEF via the Gx reference point

 -
Information obtained from the SPR via the Sp reference point. 

-
Own PCRF pre-configured information.

The H-PCRF provisions event triggers to the V-PCRF and PCEF.

4.3.1.2 
Visited Access

The H-PCRF shall provision PCC Rules to the V-PCRF via the S9 reference point.  

The H-PCRF PCC Rule decisions may be based on one or more of the following:

-
 Information obtained from the AF when located in the home network

· Information obtained from the V-PCRF via the S9 reference point.

NOTE: The above may include information obtained from the AF when the AF is located in the VPLMN and information obtained from the PCEF or BBERF. 

 -
Information obtained from the SPR via the Sp reference point. 
-
Own PCRF pre-configured information.

The H-PCRF provisions event triggers to the V-PCRF,

4.3.2
V-PCRF
The V-PCRF (Visited Policy and Charging Rules Function) is a functional element that encompasses policy control decision and flow based charging control functionalities in the VPLMN.

 The V-PCRF provides functions for both home routed access and visited access.

4.3.2.1 
Home Routed Access

The V-PCRF shall request QoS Rules and report events to the H-PCRF via the S9 interface. 

The V-PCRF validates the QoS parameters received within the QoS Rules based on operator policies. The V-PCRF informs the H-PCRF if the QoS validation failed.

The V-PCRF shall provision QoS Rules to the BBERF via the Gxx reference point
4.3.2.2 
Visited Access


The V-PCRF shall request PCC Rules from and report events to the H-PCRF using the S9 reference point.

The V-PCRF extracts the QoS Rules from the PCC Rules, validates the former, and if QoS validation is successful, it shall  provision the PCC Rules to the PCEF via the Gx reference point and the QoS Rules to the BBERF via the Gxx reference point. If the QoS validation fails the V-PCRF shall reject the request.

Editor’s Note: It is FFS in Stage 2 if the V-PCRF may also request QoS rules from the H-PCRF.  

When the AF is located in the visited PLMN, the V-PCRF shall send Rx Information to the H-PCRF over the S9 reference point.
4.4 
PCC Rules and QoS Rules

4.4.1
PCC Rule Definition

The purpose of the PCC Rule is defined in 3GPP TS 29.212 [3]. PCC Rules are sent over S9 interface for visited access.

There are two different types of PCC rules as defined in 3GPP TS 29.212 [3].:

-
Dynamic PCC rules. Dynamically provisioned by the H-PCRF to the V-PCRF via the S9 interface. These PCC rules may be either predefined or dynamically generated in the H-PCRF. Dynamic PCC rules can be activated, modified and deactivated at any time.
-
Predefined PCC rules. Preconfigured in the PCEF. Predefined PCC rules can be activated or deactivated by the H-PCRF at any time via the V-PCRF using S9 interface. Predefined PCC rules may be grouped allowing the H-PCRF to dynamically activate a set of PCC rules in the PCEF via the V-PCRF using S9 interface.

The content of a PCC Rule is the same as defined in 3GPP TS 29.212 [3]. The rule name within a PCC Rule shall be used to reference to a PCC Rule in the communication between the H-PCRF and the V-PCRF.

4.4.2
QoS Rule Definition

The purpose of the QoS Rule is defined in 3GPP TS 29.212 [3]. QoS Rules are sent over S9 interface for home routed access and visited access.

Editor’s Note: It is FFS in Stage 2 if the QoS Rules are always sent from the H-PCRF in the visited access.

Editor's note:
It is FFS if the Gateway Control Signalling is forwarded over S9 or if the V-PCRF "hides" the Gxx from the roaming interface. QoS rules over S9 interface for visited access are FFS.

The content of a QoS Rule is the same as defined in 3GPP TS 29.212 [3]. The rule name within a QoS Rule shall be used to reference to a QoS Rule in the communication between the H-PCRF and the V-PCRF.
4.4.3
Operations on PCC Rules 
PCC Rules operations are defined in 3GPP TS 29.212 [3].

For dynamic PCC rules, the V-PCRF validates the QoS parameters requested for the service identifier within the PCC Rules, before accepting the installation or modification of PCC Rules. If the QoS validation fails the V-PCRF rejects the installation or modification of the PCC Rule. 

4.4.4
Operations on QoS Rules 
QoS Rules operations are defined in 3GPP TS 29.212 [3].

For QoS rules, the V-PCRF validates the QoS parameters requested within the QoS Rules, before accepting the installation or modification of QoS Rules. If the QoS validation fails the V-PCRF rejects the installation or modification of the QoS Rule. 

4.5 
PCC Procedures over S9 Reference Point

5.
S9 Protocol
Annex A
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