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1. Introduction

In order to support MUPSAP, the PDN Connection ID is included in the Gateway Control Session Establishment and IP-CAN session establishment/IP-CAN session modification to be used for session linking. When the inter-system BBERF relocation happens, there are two cases need to be considered:

(1) The UE IP address(es) is provided in the new Gateway Control Session establishment. In this case, the IP address(es) can be used for linking the new Gateway Control Session to the existing Gx session
(2) The UE IP address(es) is not provided in the new Gateway Control Session establishment. In this case, the PCRF shall defer the linking with existing Gx session until an IP-CAN session modification with the matching UE Identity, PDN Connection ID, and PDN ID. 
In this paper, we will discuss the issues of session linking of MUPSAP in roaming scenario from CT3 viewpoint and try to resolve it.
2. Problem Statement
2.1 Home Routed Access
 As shown in the Fig.1, the UE has established two PDN connections through Access Network1.During the IP-CAN session establishment, the session linking is performed based on UE Id, PDN Id and PDN Connection Id.
The V-PCRF links the Gxx session1 with the S9 subsession1and Gxx session2 with the S9 subsesion2. The H-PCRF links the S9 Subsesion1 with the Gx session1 and S9 Subsession2 with the Gx session 2.
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Fig.1 Session linking during the IP-CAN session establishment of MUPSAP in Home Routed case
Then the inter-system BBERF relocation happens, the UE handover from Access Network1 to Access Network2 as shown in the Fig.2. The BBERF2 in the Access Network2 establishes Gxx session3 by sending the Gateway Control Session establishment including the PDN Connection Id3 and establishes Gxx session4 by sending the Gateway Control Session establishment including the PDN Connection Id4. Since in the inter-system BBERF relocation, the PDN Connection Id3 or PDN Connection Id4 may be different from either PDN Connection Id1 or PDN Connection Id2, the V-PCRF can’t link the Gxx session3 or Gxx session4 with the S9 subsession1or S9 subsession2 based on the UE Id, PDN id and PDN Connection Id. Even then UE IP address(es) is provided in the new Gateway Control Session establishment, the V-PCRF can’t link the Gxx session to the correct S9 subsession, because the V-PCRF does not know the UE IP address in the home routed case.
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Fig.2 Session linking during the inter-system BBERF relocation of MUPSAP in Home Routed case
Issue: How does the V-PCRF link the new Gxx session with the S9 subsession?

There are two alternatives which can be performed by the V-PCRF. Alternative 1 is that V-PCRF select one of the S9 subsession randomly; Alternative 2 is V-PCRF waits for the indication from the H-PCRF. Now we will analyze which one is better for the V-PCRF.

Alternative 1:
If the V-PCRF links the Gxx session3 with the S9 Subsession1, then the V-PCRF will modify the S9 subsession1 by sending CCR command including the PDN Connection Id3 in the Subsession-Enforcement-Info AVP with the Subsession id allocated for the subsession1. 
At the same time, the A-GW/BBERF2 will send the Proxy Binding Update to establish a new PMIP tunnel including PDN Connection Id3. 
Upon the P-GW/PCEF receives the Proxy Binding Update, the P-GW/PCEF determine which PDN connection should be handover. If P-GW/PCEF determines that PDN connection 2 is handover, the PCEF will modify the Gx session2 by sending CCR command including the PDN Connection Id3. 

An error occurs for the H-PCRF now. Before the handover, the S9 subsesion1 is linked with Gx session1 by the H-PCRF. Now, the S9 subsession1 shall be linked with Gx session2 if H-PCRF performs the session linking based on the PDN connection id3. It means that one S9 subsession is linked with two Gx sessions which is not consistent with current mechanism for BBERF relocation. 
Alternative 2:

The V-PCRF defers linking the Gxx session3 with any of S9 subsesion and waits for the indication from the H-PCRF.

At the same time, the A-GW/BBERF2 will send the Proxy Binding Update to establish a new PMIP tunnel including PDN Connection Id3. 
Upon the P-GW/PCEF receives the Proxy Binding Update, the P-GW/PCEF determine which PDN connection should be handover. If P-GW/PCEF determines that PDN connection 2 is handover, the PCEF will modify the Gx session2 by sending CCR command including the PDN Connection Id3. 
Since before the handover, Gx session2 is linked with S9 subsession2, the H-PCRF modify the S9 subsesion2 by sending the RAR including the PDN connection Id3 in the Subsession-Decision-Info AVP with the Subsession id allocated for the subsession2.

Then the V-PCRF links the Gxx session3 with the S9 subsession2 based on the PDN connection Id3.

Now, Multiple BBERF handling can be performed.
The Alternative 2 is better for the session linking of MUPSAP in the Home Routed case.
2.2 Visited Access

As shown in the Fig figure3, the UE has established two PDN connections through Access Network1.During the IP-CAN session establishment, the session linking is performed based on UE Id, PDN Id and PDN Connection Id.

The V-PCRF links the Gxx session1, Gx session1 with the S9 subsession1and Gxx session2, Gx session 2 with the S9 subsesion2.The H-PCRF is not aware of the PDN Connection Id at all. When the inter-system BBERF relocation occurs, session link can be done by the V-PCRF locally. 
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Fig.3 Session linking during the IP-CAN session establishment of MUPSAP in Visited Access case
3. Proposal
We recommend CT3 take the discussion above into account and approve the related CRs.
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