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*** Start 1st change ***

5.3
Protocol impacts
5.3.1 
Protocol impacts on S9

5.3.1.1
General
S9 reference point resides between the H-PCRF and V-PCRF. The S9 interface is used for transferring:

1. session information from the V-PCRF to the H-PCRF to support scenarios where both H-PCRF and V-PCRF are employed and the AF resides in the serving network, , e.g. routing optimization with a Local Breakout scenario in the roaming architecture and the Serving Gateway employing a policy enforcement point in the visited network; and

2. policy and charging control information between the H-PCRF and the V-PCRF to support scenarios where both the H-PCRF and the V-PCRF are employed, e.g. routing optimization with a Local Breakout scenario in the roaming architecture and the Serving Gateway employing a policy enforcement point in the visited network. 
For the local breakout case, the H-PCRF provisions PCC rules over S9 to the V-PCRF. The latter is required to extract QoS rules and provision them on the BBERF as well as provision PCC rules on the PCEF. As such, the V-PCRF needs to have three separate session contexts: a Gxx session with the BBERF, a Gx session with the PCEF and an S9 session with the H-PCRF. Thus, the Gxx and Gx sessions shall be terminated on the V-PCRF. The V-PCRF shall initiate an S9 session with the H-PCRF. 

For the local breakout case, when the AF is in the visited PLMN, Rx messages are forwarded over S9 to the H-PCRF, and as such, the S9 procedures shall encompass all of the Rx procedures.The Calling-Station-Id AVP shall be included in the Rx messages to indicate the PDN the user is connected to, for H-PCRF creating session binding.The V-PCRF forwards as well PCC rules request from the PCEF received over Gx and provisions PCC rules over Gx on the PCEF. As such, S9 commands need to encompass Gx commands. 
For Local Breakout scenario, in order to carry out online charging accurately in the H-PLMN, the Diameter identities of the OCS in the H-PLMN may be passed in the re-used Charging-Information AVP once per IP-CAN session from the H-PCRF to the V-PCRF and then be forwarded to the PCEF in the V-PLMN. The Diameter identities of the OCS or the proxy OCS in the V-PLMN may also be passed once per IP-CAN session from the V-PCRF to the PCEF along with the Diameter identities of the OCS in the H-PLMN. 
*** 2nd 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. 

In addition specific AVPs needed for S9 interface are listed in this clause.
5.3.1.3.1
Charging-Rule-Report AVP (All access types)

The Charging-Rule-Report AVP (AVP code 1018) is of types Grouped, and it is used to report the status of PCC rules. The Charging-Rule-Report AVP is used to report the status of the PCC rules that are not acceptable by the V-PCRF.

AVP Format:

Charging-Rule-Report ::= < AVP Header: 1018 >







*[Charging-Rule-Name]







*[Charging-Rule-Base-Name]







 [PCC-Rule-Status]






 [QoS-Information]







*[AVP]

5.3.1.3.2
Event-Trigger AVP (All access types)

The Event-Trigger AVP (AVP code 1006) is of type Enumerated. 
When sent from the H-PCRF to the V-PCRF, the Event-Trigger AVP indicates an event that shall cause a re-request of PCC rules. When sent from the V-PCRF to the H-PCRF the Event-Trigger AVP indicates that the corresponding event has occurred at the V-PCRF.
Whenever one of these events occurs, the V-PCRF shall send the related AVP that has changed together with the event trigger indication.
The following values are defined:

UNSUCCESSFUL-QoS-VALIDATION (X)

This value shall be used in a CCR or RAA command to indicate that the V-PCRF has validated the requested QoS e.g. against the defined QoS profile per PLMN. The validation has failed. 
5.3.1.3.3              Called-Station-ID AVP (All access types)
The Calling-Station-Id AVP (AVP Code 31) is of type UTF8String, and it is used to indicate the PDN the user is connected to. For GPRS, the Calling-Station-Id is the APN.
When sent from the V-PCRF to the H-PCRF, the Calling-Station-Id AVP indicates the APN to the H-PCRF for session binding.
*** End of change ***
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