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*** 1st Change ***

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".

[7]
3GPP TS 29.229: "Cx and Dx interfaces based on the Diameter protocol; Protocol details"
[8]
IETF RFC 4960: "Stream Control Transmission Protocol".
[9]
3GPP TS23.003:
"Numbering, addressing and identification".
[10]
3GPP TS 23.261: "IP flow mobility and seamless Wireless Local Area Network (WLAN) offload; Stage 2".
[11]
3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows; Stage 2".

[12]
3GPP TS 29.335: "User Data Convergence (UDC); User Data Repository Access Protocol over the Ud interface; Stage 3".
[13]
3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
[14]
Broadband Forum WT-203: "Interworking between Next Generation Fixed and 3GPP Wireless Access" (work in progress).

[15]
Broadband Forum WT-134: "Policy Control Framework " (work in progress).

[16]
Broadband Forum WT-146: "Subscriber Sessions" (work in progress)

[17]
DSL Forum TR-059: "DSL Evolution – Architecture. Requirements for the Support of QoS-Enabled IP Services", September 2003
[18]
3GPP TS 23.402: "Architecture Enhancements for non-3GPP accesses".
[xx]
IETF RFC 4006: "Diameter Credit Control Application".
*** 2nd Change ***

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 1: 
AN-Gateway refers to the S-GW when the Gxc applies and to a trusted non-3GPP access gateway when Gxa applies. Refer to Annexes A.5 and H.2 of 3GPP TS 23.203[2] for application of AN-Gateways.
The relationships between the different functional entities involved in the home routed access are depicted in figure 4.2.1 and 4.2.1a.
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Figure 4.2.1: S9 reference point at the PCC architecture for roaming with home routed access with SPR
NOTE 2:
The PCEF can support Application detection and Control feature.
With the UDC-based architecture, as defined in 3GPP TS 23.335 [11] and applied in 3GPP TS 23.203 [2], the UDR replaces SPR and the Ud reference point provides access to the subscription data in the UDR. The Ud interface as defined in 3GPP TS 29.335 [12] is the interface between the PCRF and the UDR.The relationships between the different functional elements are depicted in figure 4.2.1a. When UDC architecture is used, SPR and Sp, whenever mentioned in this document, are replaced by UDRand Ud. 
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Figure 4.2.1a: S9 reference point at the PCC architecture for roaming with home routed access with UDR
NOTE 3:
The PCEF can support Application detection and Control feature.
The relationships between the different functional entities involved in the visited access are depicted in figure 4.2.2 and figure 4.2.2a.
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Figure 4.2.2: S9 reference point at the PCC architecture for roaming with visited access with SPR
NOTE 4:
The PCEF can support Application detection and Control feature.
With the UDC-based architecture, as defined in 3GPP TS 23.335 [11] and applied in 3GPP TS 23.203 [2], the UDR replaces SPR and the Ud reference point provides access to the subscription data in the UDR. The Ud interface as defined in 3GPP TS 29.335 [12] is the interface between the PCRF and the UDR.The relationships between the different functional elements are depicted in figure 4.2.2a. When UDC architecture is used, SPR and Sp, whenever mentioned in this document, are replaced by UDR and Ud.
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Figure 4.2.2a: S9 reference point at the PCC architecture for roaming with visited access with UDR
NOTE 5: 

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

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

NOTE 6:  The H-PCRF can optionally send the addresses of the proxy/OCS to the V-PCRF.
NOTE 7:
The UDC Application Informational Model related to the PCRF is not specified in this Release.
NOTE 8:
The PCEF can support Application detection and Control feature.
NOTE 9:
PCEF is located in the Gateway node implementing the IP access to the PDN. Refer to Annexes of 3GPP TS 23.203[2] for application to specific IP-CAN types.
NOTE 10:
Refer to annexes A.5 and H.2 of 3GPP TS 23.203[2] for application of AN-Gateways.
*** 3rd Change ***

4.5.3.6.2 
Event Handling

4.5.3.6.2.1
V-AF Subscription to Notification of Signalling Path Status 

A V-AF may subscribe to notifications of the status of the AF Signalling transmission path by including the Specific-Action AVP with the corresponding value as described in section 4.4.5 of 3GPP TS 29.214 [5].

When the V-PCRF receives an AAR command for the establishment of the AF signalling session from the V-AF, the V-PCRF, depending on operator policy, may not forward the AAR message to the H-PCRF.  In this case, the V-PCRF handles the AF signalling session locally and shall acknowledge the AAR command by sending an AAA command to the V-AF and follow the procedures described in subclause 4.4.5 of 3GPP TS 29.212 [3].  Otherwise, the V-PCRF proxies the AAR to the H-PCRF.

4.5.3.6.2.2
Reporting of Signalling Path Status 

If the V-PCRF is handling the AF signalling session locally with the V-AF (i.e. the V-PCRF is not proxying the AF signalling session to the H-PCRF) and subscribed to the signalling path status specific actions ("INDICATION_OF_LOSS_OF_BEARER" and/or “INDICATION_OF_RELEASE_OF_BEARER”), and the V-PCRF is notified of the loss or release of resources associated to the PCC Rules corresponding with V-AF Signalling IP Flows, the V-PCRF shall inform the V-AF about the Loss of the Signalling Transmission Path by sending a Re‑Authorization Request (RAR) command to the V-AF per section 4.4.6.3 of 3GPP TS 29.214 [5].

The V-PCRF shall send a CCR message to the H-PCRF over the S9 interface reporting this event trigger only if the H-PCRF has previously subscribed to the corresponding event trigger.

4.5.3.6.2.3
Reporting IP-CAN Type Change Notification

If the V-PCRF is handling the AF signalling session locally with the V-AF (i.e. the V-PCRF is not proxying the AF signalling session to the H-PCRF) and the V-AF has subscribed for change notification in UE's IP-CAN type and RAT type, then the V-PCRF shall send a RAR command when there is a change in the UE's IP-CAN type or RAT type (if the IP-CAN type is 3GPP-GPRS) per section 4.4.6.4 of 3GPP TS 29.214 [5].

The V-PCRF shall send a CCR message to the H-PCRF over the S9 interface reporting this event trigger only if the H-PCRF has previously subscribed to the corresponding event trigger.
*** 4th Change ***

5.5.1
S9 Application

S9 Messages are carried within the Diameter Application(s) described in subclause 5.1.

Existing Diameter command codes from the Diameter base protocol RFC 3588 [6] and the Diameter Credit Control Application RFC 4006 [xx] are used with the S9 specific AVPs specified in clause 5.3. The Diameter Credit Control Application AVPs and AVPs from other Diameter applications that are re-used are defined in subclause 5.4. Due to the definition of these commands there is no possibility to skip the Auth-Application-Id AVP and use the Vendor-Specific-Application-Id AVP instead. Therefore the S9 application identifier shall be included in the Auth-Application-Id AVP.

NOTE:
Some of the AVPs included in the messages formats below are in bold to highlight that these AVPs are used by this specific protocol and do not belong to the original message definition in the DCC Application RFC 4006 [xx] or Diameter Base Protocol RFC 3588 [6].

*** End of Changes ***
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