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Abstract of the contribution: This paper provides a high level analysis of the various architecture solutions documented for CSoPS in TR 23.879 and recommends a necessary subset for further consideration.
1. Introduction

TR 23.879 currently documents three architecture solutions for CSoPS. And some of them are designed to meet different requirement. A high level analysis is provided below.
2. Discussion
1 Alternative 1
This solution aims to provide the voice call over EPS without IMS and has the following characteristics:
1) All the CS L3 signalling related to mobility management and call setup are delivered over the EPS bearer, and are transparent to the EPS network.

2) The MME is needed to involve into handover.
3) LAU is not needed when the UE attached to EPS.

4) No need to change the eMSC when the UE is EPS attached.
5) The PCC mechanism could be used for voice bearer management.
Advantage: 
1) Less impact to the MME;
Disadvantage:

1) Much impact to the eMSC;
2) Handover fails in roaming with home routed traffic case if the VPLMN does not support the Z2 interface;

3) Since the traffic will always be routed to the PGW, the user experience may be degraded because of detour route.
4) Additional security mechanism needs to be provided for CS L3 signalling;

2 Alternative 2
This solution also aims to provide the voice call over EPS without IMS and has the following characteristics:
1) MME simulates a RNC towards the MSC and a subset of IU-CS interface was used between the MME and MSC;

2) The LAU is needed to perform by the UE or the MME.

3) All the CS L3 signalling related to mobility management and call setup are delivered via the MME.
4) The MME is needed to involve into handover.
5) Voice bearer management is implemented by CS RAB Assignment procedure.

Advantage: 

1) No impact to the MSC;

2) Legacy CS roaming interface can be re-used;

3) User experience is hopefully the same as legacy CS system.
Disadvantage:

1) Impact to the MME and SGW;

3 Alternative 3
This solution aims to provide the possibility for EPS attached UE of using voice service. 
1) Legacy CS system is used to provide voice call. For both MO and MT call, the UE will fallback to the legacy CS firstly.
2) The mobility management of CS domain is performed via Gs like interface between the MME and the MSC. Only mobility management related L3 signalling will be delivered via the Gs like interface.

3) To initiate the LAU to the right MSC which cover the area that the UE currently located, the MME need to derive the right MSC by TAI. That means all TAs should be guaranteed not span across an LA border or MSC pool area borders. And that premise is very difficult to always be guaranteed, since LTE and 2G/3G are different radio access.
Advantage: 

1) Gs like mechanism may be reused and less standard work is needed.
Disadvantage:

1) A mapping mechanism between the TAI and LAI is needed. And the success rate of MT call may be impacted because of inaccurate mapping.
2) Both the MME and MSC are impacted.

3) Some enhancement to eNB is needed if the ongoing PS service is desired to be maintained while the UE fallbacks to CS to initiate or response to a voice call.
3. Conclusion

Based on the above discussion, we can draw some partial conclusion as follows:

Each alternative has respective advantages and disadvantages. Alternative 1 seems to have least impact to EPS. And Alternative 2 has least impact to legacy CS and can provide the same user experience as the legacy CS. As for alternative 3, since LTE and 2G/3G are different radio access, there is some uncertainty whether the Gs interface like mechanism can be reused. And some more detailed study should be needed to prove its feasibility.
We would like to SA2 take all the above factors into account when compare them and make final decision.
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