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1 Introduction
In the SA2 LS S2-134298, a PCC with NAT in roaming scenario has been discussed. One issue related to session binding is identified that the H-PCRF (or H-DRA) can not receive PCEF identity information over S9 and then would fail to match it with the Domain Identity received from the AF (the AF is located in the HPLMN) during the session binding procedure. SA2 requests CT3 to determine a solution for this issue.  
2 Discussion
The issue described in the SA2 LS aligns with Note 7 in subclause 5.2 of TS 29.213, which is:
NOTE 7:
The PCEF identity is not transported over S9 reference point in the present release. So for the visited access with AF located in HPLMN case, session binding assisted with Domain identity is not supported in the present release.
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The PCEF identity is carried by the Origin-Host AVP over Gx when the PCEF initially communicates with the V-PCRF in the VPLMN. Therefore, three potential solutions are foreseen for the Rel-12 improvement to resolve the issue of transporting PCEF identity (via CCR command) over S9:

Solution 1: Define a new AVP named PCEF-ID over S9 to carry the PCEF identity which assists for session binding in the H-PCRF (or H-DRA).

The CCR command in this solution would be in the format like:

 <CC-Request> ::= < Diameter Header: 272, REQ, PXY >
                                 … …
{ Origin-Host }              (No change)
… …
[PCEF-ID]                     (New)

… …   
 *[ Route-Record ]         (No change)
*[ AVP ]
Solution 2: Extend the usage of Route-Record AVP over S9 to carry the PCEF identity which assists for session binding in the H-PCRF (or H-DRA). In this case, the V-PCRF appends the PCEF identity to the Route-Record AVP as the first hop of the Diameter route, which means the route records start from the PCEF instead of the V-PCRF. The V-PCRF also fills in the Original-Host AVP with its local identity as in the existing specification. When the H-PCRF receives the CCR message, it extracts the first route record from the Route-Record AVP and compares it (as the PCEF identity) with the Domain Identity received from the Rx interface for session binding.
The CCR command in this solution would be in the format like:

 <CC-Request> ::= < Diameter Header: 272, REQ, PXY >
                                 … …
{ Origin-Host }              (No change)
… …
*[ Route-Record ]         (Be extended to include the PCEF identity as the first hop of the route)
*[ AVP ]
Solution 3: Regard the V-PCRF as a Diameter proxy agent between the PCEF and the H-PCRF. The V-PCRF reuses the existing procedures and fills in the Original-Host AVP with the PCEF identity instead of its local identity. The H-PCRF extracts the PCEF identity from the Original-Host AVP and uses it for session binding. 
The CCR command in this solution would be in the format like:

 <CC-Request> ::= < Diameter Header: 272, REQ, PXY >
                                 … …
{ Origin-Host }              (Be updated to include the PCEF identity instead of the V-PCRF identity)
… …
*[ Route-Record ]         (No change)
*[ AVP ] 
Regarding the above three solutions, Solution 1 is a direct and simple implementation for the transportation of PCEF identity, but it inevitably brings backward compatibility issue with new AVP definition. Solution 3 can work but it revises the semantics of Original-Host which would also bring unexpected inter-operation issues. It’s recommended to adopt Solution 2, which makes the minimal specification improvement with Route-Record AVP to fulfil the requirement in the SA2 LS.
3 Proposal

It’s kindly requested to discuss and adopt Solution 2 to transport the PCEF identity information over S9 for session binding in local breakout when the AF is in the HPLMN.
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