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*** 1st Change ***

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). 

Two Diameter applications are used over the S9 reference point: S9 and Rx. The purpose of the S9 Diameter application is to install 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. When the AF is in the VPLMN, Rx is used over the S9 reference point 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]. The V-PCRF exchanges ADC rules with the TDF as specified in 3GPP TS 29.212[3].
Signalling flows related to all the PCC reference points (Gx, Gxx, Rx, Sd and S9) are specified in 3GPP TS 29.213[4].
Diameter messages over the S9 reference point shall make use of SCTP [8].
*** 2nd Change ***

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 and Application Detection and Control decision in the HPLMN.

The H-PCRF provides functions for both home routed access and visited access.
The H-PCRF selects the bearer control mode applicable for the user or IP-CAN session. Policy decisions based on the bearer control mode are made in the H-PCRF.
Usage monitoring as defined in 3GPP TS 29.212 [3] is controlled by the H-PCRF.
The H-PCRF shall check whether PCC Rules or QoS Rules have to be provided based on the information received from the V-PCRF.
NOTE:
The H-PCRF can use the Called-Station-ID AVP for that purpose. When this AVP is absent, the H-PCRF provides QoS rules that are not related to any IP-CAN session. When it is present, if it identifies a Visited Network, the PCC rules will be provided. If it is present and identifies a Home Network, the QoS rules will be provided.
When provisioning PCC/QoS rules over the S9 reference point, the H-PCRF is responsible for assigning packet filter identifiers for rules provisioned as a result of UE initiated resource modification.
*** 3rd Change ***

4.3.2
V-PCRF

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

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

*** 4th Change ***

4.5.1.3.1
Provisioning of Event Triggers

Provisioning of event triggers may be performed by either the V-PCRF or the H-PCRF. The V-PCRF may receive requests to subscribe to event triggers from the H-PCRF, from the PCEF (VA case) or due to an internal or other external event. The H-PCRF may receive subscription request from the PCEF (i.e. In the HR case, the H-PCRF derives the event triggers from the Event-Report-Indication AVP from the PCEF), or due to an internal or external event (e.g. due to an Rx interaction with the AF).

When the H-PCRF wants to subscribe or unsubscribe to event trigger(s) in the VPLMN, the H-PCRF shall provide to the V-PCRF one or several event triggers by including them within the Event-Trigger AVP. Event Triggers may apply to a specific S9 Subsession(s) or to a specific S9 session. Event Triggers provided for a specific S9 session apply to S9 subsession(s) within the specified S9 session.  

-
When Event Triggers are provided for a specific S9 subsession(s), the H-PCRF includes Subsession-Decision-Info AVP for each of the affected S9 subsession. Each Subsession-Decision-Info AVP includes the Subsession-Id AVP and the list of event triggers within the Event-Trigger AVP.
-
When Event Triggers are provided for a specific S9 session(s), the H-PCRF includes the list of event triggers within the Event-Trigger AVP at command level.

The H-PCRF adds new event triggers or removes previously provided event triggers to the V-PCRF by providing the new complete list of applicable event triggers.

The H-PCRF may provision event triggers to the V-PCRF using both a RAR and a CCA command. However, for the Home Routed case, the H-PCRF shall provision the IP-CAN_CHANGE event trigger to the V-PCRF at the command level in the initial CCA command.
When the V-PCRF receives event triggers from the H-PCRF, the V-PCRF stores them locally as S9-related and proceeds as follows:

-
In both the Home-Routed and Visited Access cases, the V-PCRF shall provision the event triggers over the associated Gxx session to the BBERF using the Gateway Control and QoS Rules Provisioning or Gateway Control Session Establishment procedure described in 3GPP TS 29.212 [3] clauses 4a.5.1 and 4a.5.2.
-
Additionally, in the Visited Access case, the V-PCRF may also provision the event triggers over the associated Gx session to the PCEF using the PCC Rule Provisioning procedure described in in 3GPP TS 29.212 [3] clause 4.5.3. In case the Standalone TDF is supported, the V-PCRF may also provision the event triggers over the associated Sd session to the TDF using the ADC Rule Provisioning procedure described in in 3GPP TS 29.212 [3] clause 4b.5.2.
For the Visited Access case, the H-PCRF may remove all previously provided event triggers by providing the Event-Trigger AVP set to the value NO_EVENT_TRIGGERS. The H-PCRF includes within the Subsession-Decision-Info AVP the affected Subsession-Id AVP and the list of event triggers within the Event-Trigger AVP. When an Event-Trigger AVP is provided with this value, no other Event-Trigger AVP shall be provided in the CCA or RAR command. Upon reception of an Event-Trigger AVP with this value from the H-PCRF, if there are no other locally handled event triggers, the V-PCRF shall provide the Event-Trigger AVP set to the value NO_EVENT_TRIGGERS to the BBERF and PCEF; if there are locally handled event triggers, the V-PCRF shall update the event triggers at the BBERF and the PCEF to remove those triggers previously installed based on requests from the H-PCRF. The V-PCRF shall not inform H-PCRF of any subsequent event except for those events that are always subscribed with no provision.

When the PCEF in the Visited Access case subscribes or unsubscribes to one or several event triggers with the V-PCRF, the V-PCRF stores them locally as Gx-related events and then provision them over the associated Gxx session (identified using the Gateway Control Session to IP-CAN session linking procedure described in 3GPP TS 29.212 [3] clause 4a.5.6) to the BBERF using the Gateway Control and QoS Rules Provisioning procedure described in 3GPP TS 29.212 [3] clause 4a.5.2.
The V-PCRF may also provision event triggers to the BBERF/PCEF due to an internal or external trigger or using the Provisioning of Event Triggers procedure as described in 3GPP TS 29.212 [3] clauses 4a.5.3 and clause 4.5.3.

4.5.1.3.2
Reporting of deployed Event Triggers

The V-PCRF may receive a report of an event trigger that is deployed at the BBERF, at the PCEF (VA case) or at the TDF (VA case), if available. 

In the VA case, when the event trigger reported by the BBERF corresponds to a Gx-related event trigger (i.e. a subscription from the PCEF), the V-PCRF notifies the PCEF as described in 3GPP TS 29.212 [3] clause 4.5.2.1.

When the event trigger reported by the BBERF or the PCEF (in VA case) or the TDF (in VA case) corresponds to a S9-related (i.e. a subscription from the H-PCRF) event trigger or is always reported even though the V-PCRF has not provisioned it and the value is applicable for the S9 reference point as indicated in clause 5.4, the V-PCRF notifies the H-PCRF using the procedures as described in clause 4.5.2.1 in home routed case or the PCC Rule Request procedure as described in clause 4.5.3.1 for visited access case.

When the event trigger reported by the BBERF/PCEF corresponds to a V-AF-related event trigger, the V-PCRF shall inform the V-AF using the RAR command including the Specific-Action AVP as described in 3GPP TS 29.214 [5] clauses 4.4.6.1, 4.4.6.2 and 4.4.6.3.

*** 5th Change ***

4.5.3.4
S9 Session/Subsession Termination Initiated by the H-PCRF.
The H-PCRF may decide to terminate an S9 session or S9 subsession based on an internal trigger or a trigger from the SPR. When any of these triggers are met, the H-PCRF shall initiate a S9 session or S9 subsession termination by sending an RAR command to the V-PCRF as defined in clause 4.5.2.4.
The V-PCRF shall trigger the termination of corresponding IP-CAN session(s) by applying the PCRF-Initiated IP-CAN session termination procedure for non-roaming case as defined in 3GPP TS 29.213 [4] clause 4.2.3.1.
The V-PCRF shall trigger the termination of corresponding TDF session(s) by applying the TDF session termination procedure as defined in 3GPP TS 29.213 [4].
*** 6th Change ***

5.4.1

Use of the Supported-Features AVP on the S9 reference point

The Supported-Features AVP is used during session establishment to inform the destination host about the required and optional features that the origin host supports. The client shall, in the first request of a Diameter session indicate the set of features required for the successul processing of the session. If there are features supported by the client that are not advertised as part of the required set of features, the client shall provide in the same request this set of features that are optional for the successful processing of the session. The server shall, in the first answer within the Diameter session indicate the set of features that it has in common with the client and that the server shall support within the same Diameter session.  Any further command messages shall always be compliant with the list of supported features indicated in the Supported-Features AVPs during session establishment. Features that are not advertised as supported shall not be used to construct command messages for that Diameter session. Unless otherwise stated, the use of the Supported-Features AVP on the S9 reference point shall be compliant with the requirements for dynamic discovery of supported features on the Cx reference point as defined in clause 7.2.1 of 3GPP TS 29.229 [7].
The base functionality for the S9 reference point is the 3GPP Rel-8 standard and a feature is an extension to that functionality. If the origin host does not support any features beyond the base functionality, the Supported-Features AVP shall be absent from the S9 commands. As defined in clause 7.1.1 of 3GPP TS 29.229 [7], when extending the application by adding new AVPs for a feature, the new AVPs shall have the 'M' bit cleared and the AVP shall not be defined mandatory in the command ABNF. 

As defined in 3GPP TS 29.229 [7], the Supported-Features AVP is of type grouped and contains the Vendor-Id, Feature-List-ID and Feature-List AVPs. On the S9 reference point, the Supported-Features AVP is used to identify features that have been defined by 3GPP and hence, for features that are defined in this document,  the Vendor-Id AVP shall contain the vendor ID of 3GPP (10415). If there are multiple feature lists defined for the S9 reference point, the Feature-List-ID AVP shall differentiate those lists from one another. 

On receiving an initial request application message, the destination host shall act as defined in clause 7.2.1 of 3GPP TS 29.229 [7]. The following exceptions apply to the initial CCR/CCA command pair: 

-  
If the V-PCRF supports features that are required for the successful operation of the session, the CCR shall include these required features within Supported-Features AVP(s) with the 'M' bit set.

-  
If the V-PCRF supports features that are not required for the successful operation of the session, the CCR shall include these optional features within Supported-Features AVP(s) with the 'M' bit cleared.

-  
If the CCR command does not contain any Supported-Features AVP(s) and the H-PCRF supports Rel-8 S9 functionality, the CCA command shall not include the Supported-Features AVP.  In this case, both V-PCRF and H-PCRF shall behave as specified in this document.

-  
If the CCR command contains the Supported-Features AVP(s) and the H-PCRF supports all the features advertised in the CCR command within Supported-Features AVP(s) with the 'M' bit set, the CCA from the H-PCRF shall include the Supported-Features AVP(s), with the 'M' bit cleared, indicating only the features that both the V-PCRF and H-PCRF support.

Once the V-PCRF and H-PCRF have negotiated the set of supported features during session establishment, the set of common features shall be used during the lifetime of the Diameter session.

The table below defines the features applicable to the S9 interfaces for the feature list with a Feature-List-ID of 1. 

Table 5.4.1.1: Features of Feature-List-ID 1 used in S9
	Feature bit
	Feature
	M/O
	Description

	0
	Rel9
	M
	This feature indicates the support of base 3GPP Rel-9 S9 functionality, including the AVPs and corresponding procedures supported by the base 3GPP Rel-8 S9 standard, but excluding those features represented by separate feature bits. AVPs introduced with this feature are marked with "Rel9" as described in clause 5.4.

	1
	Rel10
	M
	This feature indicates the support of base 3GPP Rel-10 S9 functionality, including the AVPs and corresponding procedures supported by the Rel8 and Rel9 standard, but excluding those features represented by separate feature bits. AVPs introduced with this feature are marked with "Rel10" as described in clause 5.4.

	2
	MAPCON
	O
	This feature indicates support for the feature of multi access PDN connectivity as described in clause 4.5.1.8

	3
	IFOM
	O
	This feature indicates support for the feature of IP flow mobility as described in clause 4.5.2.5

	4
	TrafficDetectionFunctionality
	O
	This feature indicates support for traffic detection functionality feature. This shall be set in case eitherTrafficdetectionFunctionality is defined for Gx interface as described in clause 5.4.1 of TS 29.212 [3] or there is Standalone TDF in the network (either V-PCRF gets TDF-IP-Address from PCEF or is provisioned with TDF-IP-Address as defined by TS 29.212 [3]).

	Feature bit: The order number of the bit within the Feature-List AVP where the least significant bit is assigned number “0”.

Feature: A short name that can be used to refer to the bit and to the feature, e.g. "EPS".

M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O") in this 3GPP Release. 

Description: A clear textual description of the feature.


Editor’s Note:
It is FFS whether a new feature bit is expected in order to indicate Rel11 features support as no mandatory features are identified so far for Rel11.
*** End of Changes ***
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