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Introduction

In the last CT4 meeting, DIAMETER is agreed to be a candidate for S6a interface and some comments arise for the possible affect on S6a with the compatibility issue. This paper will discuss the scenarios for EPS interworking with Pre-Rel8 entities and propose to confirm DIAMETER choice for S6a.
Discussion

The original requirement for this issue is the interworking scenarios with Pre-Rel-8 system. The related scenarios are: 1) hEPS, vPre-R8 roaming scenario. 2) hPre-R8, vEPS.roaming scenario. 3) Intra PLMN scenario
1) hEPS, vPre-R8 roaming scenario
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Figure 1 hEPS, vPre-R8 roaming scenario
This scenario describes the situation in which an EPS user roams to a Pre-R8 GPRS network. It is FFS whether such use case would be required for standardization.
For this scenario, the R8 HSS in HPLMN must support the MAP based Gr interface as it is not foresee Pre-Rel-8 SGSN to update to support Pel-8 I/F. This scenario should not affect the S6a interface.

 2) hPre-R8, vEPS.roaming scenario
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Figure 2 hPre-R8, vEPS.roaming scenario
This scenario describes the situation in which a Pre-R8 GPRS user roams to an EPS network and accesses from E-UTRAN. It is FFS whether such use case is valid or have a sense from a service prospective.
For this scenario, the Pre-R8 HLR in HPLMN will only support the MAP based Gr interface. So the interface between the vMME and hHLR should be Gr from HLR point of view. But it does not mean that S6a must support MAP protocol. The S6a interface is the interface between the MME and the R8 HSS. That is, the interface between MME and Pre-R8 HLR is not S6a. So S6a should not be required to support MAP protocol for this scenario. But for the scenario itself, the solution depends on another further requirement.
We have some doubt about the validity of such scenario but if it is indeed required we should support the use case that the Pre-R8 HLR can not be updated to R8 HSS, we need a solution for interacting between vMME and Pre-R8 HLR. More consideration would be needed here but we believe S6a based on DIAMETER is still valid e.g. thanks to an IWF.
If we do not have such limitation, then we can update the Pre-R8 HLR to R8 HSS. In this way, we can use S6a interface as below.
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Figure 3 hPre-R8, vEPS roaming scenario with R8 HSS in HPLMN

 3) Intra PLMN scenario
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Figure 4 Intra PLMN scenario

This scenario describes the situation in which a Pre-R8 GPRS operator stars to update its network to EPS. MME is introduced but there is still some Pre-R8 HLR in use. It is FFS whether such use case would be required for standardization.
The analysis of this scenario will be similar to scenario 2. In summery, S6a should not be required to support MAP protocol for this scenario. And for the scenario itself, the solution depends on the requirement that whether we should support the use case that the Pre-R8 HLR can not be updated to R8 HSS. 
Conclusion

With the discussion above we believe the interworking with Pre-Rel8 system scenarios should not affect the protocol selection for S6a. Therefore it is proposed to confirm the assumption that DIAMETER is the best choice for S6a, inform SA2 accordingly and ask SA2 for feedback if the above scenarios will affect other aspect of CT4 work.
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