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Abstract of the contribution: This contribution discusses PCC aspects of supporting multiple PDN connection per APN when using PMIP-based interfaces. 
Introduction

When multiple PDN Connections for the same APN exists with PMIP and “off-path” PCC, the BBERF/GW, PCEF/PGW and PCRF need to be able to uniquely identify each PDN connection over Gx and Gxx. Currently the IMSI and APN are used to identify PDN connections, but with MUPSAP this is no longer sufficient. 
Discussion

This implies specific requirements on the PCC architecture:

· Opening of a new PDN connection where there are already active PDN connections for the given APN: In this case it is assumed that the existing PDN connections for the particular APN are all active in the same access and that the new PDN connection is established in the same access. When opening a new PDN connection, the PCRF will first receive a GCS establishment over Gxx and later a IP-CAN session establishment over Gx. The PCRF must in this case not link the newly established GCS with any existing PDN Connection(s) for the given IMSI and APN. Instead the PCRF must keep the new GCS pending until the ICS establishment is received. When receiving the GCS establishment, the PCRF can determine that leg linking must be postponed based on the fact that all IP-CAN sessions already have existing GCSs with the given BBERF. In addition, the BBERF could provide an explicit indication that the leg linking shall be deferred (such an indication was already agreed at rel-8 at SA2#72 to handle the case where HO state is unknown).  An explicit PDN Connection Identifier (PC ID) on Gx and Gxx might make the leg linking in PCRF more reliable, but should in principle not be needed for this particular scenario.
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· SGW relocation in 3GPP access. As per the agreement from SA2#72, the EPS bearer ID is used over PMIP-based S5/S8 to help identifying individual PDN connections. The PDN connections can thus be transferred to the target SGW in a deterministic fashion. It is however not clear how to ensure that the GCSs established in target SGW are linked to the correct PDN Connection in the PCRF.  
· Intra-system HO with BBERF change in non-3GPP access (e.g. HSGW relocation). The situation is in this case similar to SGW relocation in 3GPP access. Some mechanism need to be available to ensure that the leg linking done between Gxx and GW Control sessions in PCRF corresponds to the linking between PDN connections and GW Control sessions in the target GW/BBERF. 
· Inter-system Handover: It is assumed that the UE will sequentially move all PDN connections for a given APN to the target access, before the UE is allowed to open an additional PDN connection for that APN. At an inter-access handover, even though the UE cannot select which particular PDN connection for a given IMSI and APN is handed over, the PDN GW and PCRF must still “agree” on what particular PDN connection is moved to target access. On Gx and Gxx it is in this case not sufficient to identify a PDN connection to be handed over via the associated IMSI and APN.
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There are different means for how to resolve the ambiguity in selecting PDN connection at inter-system and intra-system handover:
A. Sending UE IP address in both GCS establishment and ICS modification. This is however not possible with the current procedures since the target access GW (BBERF) is typically not aware of the UE IP address at the time of GCS establishment.

B. Postpone leg linking until the ICS modification is received. In this case the PCRF would leave the new GCS in target access pending until the ICS modification (with UE IP address) is received from the PGW. When receiving the ICS modification, the PCRF selects the appropriate IP-CAN session based on IMSI, APN and UE IP address. The PCRF then performs leg linking with the pending GCS associated with the same IMSI and APN. The PCRF should verify that the ICS modification corresponds to BBERF change in order to ensure that the correct ICS modification triggers the leg linking in PCRF. This solution is sensitive to race conditions and problems will arise if there are situations where the PCRF cannot sort out which ICS modification is supposed to trigger leg linking with the pending GCS. 
C. Including a PDN Connection ID (PC ID) in the GCS establishment and the ICS modification. For PMIP-based S5/S8, the BBERF and PCEF could include the same PC ID used on S5/S8, i.e. the EPS bearer ID (as agreed in S2-09039). For S2a, another PC ID could be used depending on the agreement reached for S2a. This would require that a PC ID based solution is used on all PMIP-based interfaces. The uniqueness of the PC ID could be further discussed. For accesses where context transfer between BBERFs is available (e.g. 3GPP accesses), the PC ID would be the same for all BBERFs and would thus be unique per IP-CAN type and UE. For accesses without context transfer, there may not be a correlation between PC IDs in allocated in different BBERFs. In order to ensure correct leg linking in the PCRF in this case, a GW/BBERF identifier would need to be sent over both Gxx and Gx in addition to the PC ID. Solution C can provide a more robust leg linking function in the PCRF compared to alt B.
Proposal
It is proposed to use alternative C above to ensure simple and robust mechanisms for leg linking in the PCRF. 
The PDN Connection ID should be provided over both Gx and Gxx and have the same value as used in PMIP. As per the agreement in S2-093039, the EPS Bearer ID is used as PC ID on Gx and Gxx for 3GPP accesses. For non-3GPP accesses, there would also be a need for a PDN Connection Identifier. 
There is no need for correlation of PC IDs between IP-CAN types. Assuming that the GW/BBERF identity can be provided via both Gx and Gxx, there is in principle also no need for correlation of PC IDs between BBERFs corresponding to the same IP-CAN type. Coordination of the PC IDs within each access type would however simplify the handling in the PCRF. 
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