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1. Introduction
The S9 reference point is used in roaming sceanrios involving a HPLMN and 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).  

2. Reason for Change
Ths main purpose of the S9 is to install the PCC rules or QoS rules generated in the HPLMN into the VPLMN. 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. 

3. Conclusions

This CR defines the message layout to be used on the S9 interface.

4. Proposal

It is proposed to agree the following changes:
* * * First Change * * * *
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* * * Second Change * * * *

5.3.1.2 Commands

The S9 procedures for home-routed traffic can be mapped to the Gxa and Gxc procedures using the same command codes and corresponding AVPs.

· The procedure Gateway Control Session Establishment/Ack is mapped to the CCR and CCA command codes. On reception of the CCR command with CC-Request-Type AVP set to the value "INITIAL_REQUEST" the V-PCRF shall store the session information provided in the request including the MN-NAI to be used in subsequent messages within the same Gateway Control Session  and shall forward the CCR request to the H-PCRF.  On reception of a successful CCA command, the V-PCRF shall the CCA command to the S-GW/A-GW. 

· The procedure Gateway Control Session Termination/Ack is mapped to the CCR and CCA command codes. V-PCRF shall forward the CCR command with CC-Request-Type AVP set to the value "TERMINATION_REQUEST" to the H-PCRF. On receipt of a successful CCA command, the V-PCRF shall remove the session information stored for that Gateway Control Session and shall send the CCA command to the S-GW/A-GW. 

· The procedure Gateway Control and QoS Rules Request/Response is mapped to the CCR and CCA command codes. If the H-PCRF sends the Gateway Control and QoS Rules Response towards the S-GW/A-GW, the V-PCRF shall validate the contents of the QoS-Information AVP received within the PCC Rules. If the QoS validation fails the V-PCRF shall send a CCR command to the H-PCRF including the  Charging-Rule-Report AVP to indicate the PCC Rules that were not accepted, the Event-Trigger AVP to indicate ‘UNSUCCESSFUL-QoS-VALIDATION’ and the QoS-Information AVP to indicate the acceptable QoS. The V-PCRF installs the corresponding QoS rules at the S-GW/A-GW. 

· The procedure Policy and Charging Rule provision/ack is mapped to the RAR and RAA command codes. If the H-PCRF sends the Policy and Charging Rule provisioning towards the S-GW/A-GW, the V-PCRF shall validate the QoS information received with the PCC Rules. If the QoS validation fails the V-PCRF shall reject the request using a RAA command to the H-PCRF including the Charging-Rule-Report AVP to indicate the PCC Rules that were not accepted, the Event-Trigger AVP to indicate ‘UNSUCCESSFUL-QoS-VALIDATION’ and the QoS-Information AVP to indicate the acceptable QoS. 

5.3.1.2.1
Application Function in the visited network
· The Session information received is mapped to the AAR and AAA command codes. If the AF sends the session information to the V-PCRF, the V-PCRF sends the AAR towards the H-PCRF to provide the session information like the media, subscriber related information. The H-PCRF performs session binding as described in 3GPP TS 29.213 [13]. If the H-PCRF fails in executing the session binding, the H-PCRF responds to the AF with the Experimental-Result-Code AVP set to the value IP_CAN_SESSION_NOT_AVAILABLE in the AAA command via the V-PCRF.  The H-PCRF initiates the procedure Policy and Charging Rule provision/ack mapped to the AAA command code.
· The procedure Gateway Control Session Termination/Ack is mapped to CCR and CCA command codes. V-PCRF shall forward an ASR with Abort-Cause AVP set to the "BEARER-RELEASED" to the AF (if the AF is in the V-PLMN) and forward an STR with Termination-Cause AVP set to the value “DIAMTER-LOGOUT” to the H-PCRF. On receipt of a successful ASA and STA command, the V-PCRF shall remove the session information stored for that Gateway Control Session and shall send the CCA command to the AN-GW/PDN-GW.
· The procedure AF Session Termination/Ack is mapped to the STR and STA command codes.  V-PCRF shall send a RAR command with the Charging-Rule-Remove AVP to the AN-GW/PDN-GW. On receipt of a successful RAA command, the V-PCRF shall forward the STR command with Termination-Cause AVP set to the value "DIAMETER-LOGOUT" to the H-PCRF. On receipt of a suceesful STA command from the H-PCRF, the V-PCRF shall remove the session information stored for that Gateway Control Session and respond with the successful STA to the AF.
For the home routed traffic case, PCC Rules sent over S9 do not include charging information.
5.3.2.2.1
AA-Answer (AAA) command

The AAA command is revised for the S9 interface. 

The modifications are the combination of AAA and RAR command:

Message Format:

<AA-Answer> ::=  < Diameter Header: 265, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 [ Result-Code ]





 [ Experimental-Result ]




 [ Acceptable-Service-Info ]





*[ Event-Trigger ]





*[ Charging-Rule-Remove ]





*[ Charging-Rule-Install ]





*[ QoS-Information ]




 [ Error-Message ]





 [ Error-Reporting-Host ]





*[ Failed-AVP ]





 [ Origin-State-Id ] 
                *[ Redirect-Host ]

                 [ Redirect-Host-Usage ]

                 [ Redirect-Max-Cache-Time ]




*[ Proxy-Info ]





        *[ AVP ]
Editor’s Note:
It is FFS if after the V-PCRF provides session information to the H-PCRF over S9 with a Diameter AA-Request message, PCC rules will be provided on the sub-sequent Diameter AA-Answer.
* * * Third Change * * * *

5.3.1.3
AVPs

CCR/CCA and RAR/RAA commands will include information elements used in Gx, Gxa and Gxc depending on the access network that the UE is attached to. These information elements are listed in clauses 5.3.3.2 and 5.3.3.4. 

AAR command will include session related information elements used in Rx depending on the AF located in the V-PLMN. AAA will include the QoS related information passed from the H-PCRF to the V-PCRF.
In addition specific AVPs needed for S9 interface are listed in this clause.

