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Abstract of the contribution:

Solutions and use cases for multiple PDN connections to one APN when using PMIP based interfaces are discussed. It is concluded that the potential solutions for this feature impact many nodes and that there are open issues. The use cases for this feature are also discussed and it is proposed that multiple PDN connections per APN is supported only for 3GPP accesses with GTP-based S5/S8 in rel-8.
Introduction

It has been clarified in TS 23.401 that the UE may request additional PDN connections to the same or a different APN.  The UE may thus request a new PDN connection for an APN for which it already has active PDN connection(s). At SA2#65 there was discussion on how to support the same features when using PMIP based core network but there was no conclusion. 
Solution alternatives

At SA2#65, different solution alternatives solutions were discussed for supporting this with PMIP-based S5/S8 and the “off-path” PCC architecture:
As was discussed in S2-083282 one possibility is to “decorate” the APN and thereby making it unique on each reference point where the PDN connections need to be uniquely identified. For example, when the UE requests a PDN connection to an APN for which a PDN connection already exists, the MME could add an extra identifier to the APN string before sending the Create Bearer Request to the S-GW. The decoration could e.g. be to add a semi-colon and an ordinal number as a post-fix to the APN (e.g. “apn1;1”). When the PDN GW receives the PBU, or when the PCRF receives a GW control session establishment, it would treat it as a request for a separate PDN connection distinct from the ones already existing. It should be noted that APN decoration would have impact on many nodes (MME, SGSN, HSS, PDN GW, PCRF) and specifications (23.060, 23.401, 23.402, 23.203).
Instead of overloading the APN, another possibility would be to use a separate identifier in addition to the IMSI and APN, as a kind of “APN instance index”. In S2-083555 it was proposed to use the EPS bearer ID as Link Layer ID (LL-ID) in the PBU and thus allow the PDN GW (LMA) to uniquely identify different PDN connections for the same APN. That solution covers the 3GPP accesses and PMIP-based S5/S8 only. Additional functionality would be needed to address the ambiguities on Gxx and handover procedures between 3GPP and non-3GPP.
For both these solutions, it is an open issue whether the UE need to be aware of the decorated APN (or the separate identifier). The assumption in the discussions at SA2#65 was that the UE would not be impacted. However, at SA2#65 also the question on multiple simultaneous PDN connections in different accesses was discussed. The conclusion at SA2#65 was that “full support” for that scenario is out of scope for rel-8. However, if that scenario is considered after rel-8, it would likely require that the UE can uniquely identify each PDN connection to a given APN. Since this would have impact on whether or not the UE needs to be aware of the “decorated APN” and/or the separate identifier there is a risk that a (partial) solution within the rel-8 scope would need to be changed after rel-8 scope.
Scenarios

It is also necessary to also consider which scenarios for which multiple PDN connections to the same APN are relevant. Two main uses cases have previously been considered:
1. Support of single stack EPS bearers to ensure interworking with pre-release 8 SGSNs. (see S2-083169). 
2. Using an “integrated” UE as an access point from another device, or “terminal equipment” (TE) (e.g. PDA or laptop) that does not contain the desired access technology itself. (see S2-082657 for background information). This scenario occurs e.g. when there is an IP stack in the UE and an IP stack in another device (e.g. laptop) that both connect to the same PDN via the radio interface in the UE. 
The first use case occurs in networks where pre-rel-8 SGSNs are present and hence where a GTP-based core network is used. For EPC with PMIP-based S5/S8 it is however required that rel-8 SGSNs are used, together with dual-stack EPS bearers.

The second use could be relevant independent of access type and flavour of S5/S8. However, one key motivation to support for multiple PDN connections to one APN in EPC has been to ensure backwards compatibility with pre-rel-8 UE, since this is already supported in rel-7 GPRS. It should thus be noted that the requirement is motivated by the desire to keep legacy 2G/3G functionality also in the evolved packet core. The need for this “feature” in the non-3GPP accesses is however less clear, especially when considering that many non-3GPP access technologies are typically integrated in the “TEs” (e.g. laptops) which makes use case #2 above less relevant. 
Conclusion

Considering the marginal relevance of the use cases and also the number of nodes that would be impacted by a solution, our conclusion is that it is not urgent to introduce a solution in rel-8 to support also non-3GPP accesses and handover between 3GPP and non-3GPP accesses. Furthermore, with the open question regarding UE impact and uncertainty regarding future requirements for simultaneous PDN connections in different accesses, it is even desirable to instead discuss a solution after rel-8 in order to create a good solution for the full scope (in case such a solution is required) to avoid having to change a partial rel-8 solution. It may be considerer to design a rel-8 solution that covers only 3GPP accesses with PMIP-S5/S8, but this may on the other hand create problems in case a larger scope, including e.g. non-3GPP accesses, would need to be addressed in a future release. 
Furthermore, supporting multiple PDN connections to one APN with GTP-based S5/S8 only should not create any interoperability issues in rel-8, e.g. with pre-rel-8 UEs, since it is always possible for a PMIP-based S5/S8 network to deny a request for activating a second PDN connection to a given APN and sending an appropriate cause code back to the UE. 

Proposal
It is proposed that multiple PDN connections per APN is supported only for 3GPP accesses with GTP-based S5/S8 in rel-8.
It is also proposed to clarify the behaviour in case a UE hands over from 3GPP access to non-3GPP accesses with more than one PDN connection per APN in the source 3GPP access. It can be noted that the MME will only store one entry per APN and PDN GW identity pair in HSS, even if the UE has multiple PDN connections to one APN (23.401, clause 5.10.2). At handover from 3GPP to non-3GPP access using S2a/S2b, the target non-3GPP access will thus only receive one copy of the APN and PDN GW identity pair. When receiving the PBU with the IMSI and APN, the PDN GW can thus select one PDN connection for the handover, and terminate the remaining PDN connections for this APN. In order for the UE to control which PDN connection is being handed over, the UE can choose to close all PDN connections to a given APN (while still being active in 3GPP access) except the one to be handed over to non-3GPP access. 

The above proposals are captured in 23.402 CR in S2-084551.
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