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1. Introduction
The H-PCRF shall provision QoS Rules to the V-PCRF via the S9 reference point in the Home routed case, and provision PCC Rules to the V-PCRF via the S9 reference point in the Visited access case, however, in the current specification, it’s unspecified how the PCRF knows the S9 subsession is mapped from Gx session or Gxx session, and then it can provide the PCC rule or QoS rule respectively. This contribution analyses how the H-PCRF differentiates Gx session and Gxx session mapped S9 subsession, and provision PCC rule or QoS rule over S9 basing on this result.
2.  Discussion
There are several scenarios that H-PCRF can receive the S9 subsession information. 

(1) For visited access with GTP-based S5/S8, refer to figure 1, the V-PCRF will map the Gx session to S9 subsession and send a CCR command with the CC-Request-Type AVP set to the value “INITIAL_REQUEST”, to the H-PCRF.   
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Figure 1: Roaming architecture for visited access, with GTP-based S5/S8
(2) For visited access with PMIP-based S5/S8, refer to figure 2, the V-PCRF will map the Gxx and Gx session to S9 subsessions and send a CCR command with the CC-Request-Type AVP set to the value “INITIAL_REQUEST”, to the H-PCRF. Usually, the Gxx session will be mapped to S9 subsession and send to the H-PCRF firstly.  
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Figure 2: Roaming architecture for visited access, with PMIP-based S5/S8
(3) For home routed with PMIP-based S5/S8, refer to figure 3, the V-PCRF will map the Gxx session to S9 subsession and send a CCR command with the CC-Request-Type AVP set to the value “INITIAL_REQUEST”, to the H-PCRF.   
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Figure 3: Roaming architecture for home routed, with PMIP-based S5/S8
From above three cases, we can see that either the Gx session mapped S9 subsession or Gxx session mapped S9 subsession will be received by the H-PCRF, the H-PCRF can not differentiates Gx session or Gxx session mapped S9 subsession, then, it does not know if the PCC rules or QoS rules should be sent to the V-PCRF. 
Even we modify the first case (i.e. GTP-based S5/S8) by sending the attributes on S9 command level, it still has the problem that S2c also sending the attributes on S9 command level, the H-PCRF still does not know Gx session or Gxx session mapped S9 session for these two cases.  
The following solutions may be used to resolve this problem:

(1) Solution A: The H-PCRF does not differentiate Gx session or Gxx session mapped S9 subsession, it only sends the PCC rules to the V-PCRF in the CCA command, the V-PCRF is responsible for extracting the QoS rule and send to the BBERF;
(2) Solution B: For the S2b case, as the V-PCRF does not have the Framed-IP-Address AVP and include it in the Gxx session mapped S9 subsession, i.e., only the Gx session mapped S9 subsession has such information, so, the H-PCRF can use this information to differentiate Gx session or Gxx session mapped S9 subsession.
As the solution A has the impact to the current procedure, so, solution B is better.
3.  Conclusion

It has been analyzed why the H-PCRF can not differentiates Gx session or Gxx session mapped S9 subsession and does not know if the PCC rules or QoS rules should be sent to the V-PCRF, two solutions are provided, solution B is suggested to be used,  C3-100883 and C3-100884 are submitted to make the corresponding changes.
