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1. Introduction
At SA2#46, S2-051018 outlines the fact that Multimedia Telephony should be the end game for CSI and that a series of stepping-stones towards this goal are possible. S2-051018 also describes: for CSI Alternative A, new terminals will need to be developed; these terminals are unlikely to be re-usable for MMTel. Nor are they compatible with legacy terminals. And that is the main disadvantage for the CSI Alternative A to be chosen as a suitable stepping-stone towards the real MMTel. 

At SA2#47, S2-051641 classifies the suggested Early MMTel solutions into 3 categories: Speech PS RAB and IMS CC, Speech CS RAB and IMS CC, Speech CS RAB and CS CC. S2-051641 also proposes several factors, including Spectral Efficiency, Supplementary Services, Geographic Coverage, Voice Quality and Impact on installed equipment base, which should be considered to decide which early MMTel solution is preferred to be selected.
As mentioned in S2-051641, Speech PS RAB and IMS CC approach is essentially the all-packet IMS solution and should not be considered as an early MMTel solution.This document gives more analysis on the residual two possible approaches for early MMTel: Speech CS RAB and IMS CC, Speech CS RAB and CS CC, considering the factors mentioned in S2-051641:Spectral Efficiency, Supplementary Services, Geographic Coverage, Voice Quality, Impact on installed equipment base, and in addition, also considering the workload of standardization.
2. Discussion 

2.1 Two Early MMTel approaches

The two approaches are: (mentioned in S2-051641)

Speech CS RAB and CS CC:

All the calls are routed via IMS such that IMS can control all the service logic in such a way as to override/control legacy CS supplementary services in the MSC.

This solution requires the CS core to be maintained and upgraded to be able to interwork SIP to DTAP for IMS control of voice services.  As there is huge number of legacy MSCs running in the current network, It will cost a lot of workload to finish the upgrade. 
Speech CS RAB and IMS CC:
This is known as the CSI end to gateway solution where the CBOF could be in the terminal with CBTF in the network or vice-versa.

This solution probably does not require changes to the access, CS, and PS domains since an overlay voice gateway is used.
This solution has terminal requirements as the voice service control is moved to SIP with CS Call Control remaining in DTAP.

There are two different configuration cases for this E2G solution, those are E2G network control and E2G client control. For E2G network control, the service control function is located in network, e.g., in an IMS AS and so the enhancement is mainly required for the home IMS domain. For E2G client control, the service control function is located in terminal and so the enhancement is mainly required for the terminal. 
2.2 The difference between two approaches

2.2.1 Spectral efficiency
From the Spectral efficiency point of view, both approaches can use efficient CS radio networks.
2.2.2 Supplementary services
Using the Speech CS RAB and CS CC approach, mentioned in S2-051018, “the call control and supplementary services for voice are moved to IMS and therefore, the end-user perceives that call control is handled in the IMS Core”.In order to do this, the legacy MSCs should transport the call/service related information to IMS network, and legacy MSC also should perform the CS call controls according to the instruction from IMS network. This gives requirements to the legacy MSCs to translate between CS signals and SIP protocols. So there will be a huge deployment workload to upgrade the legacy MSCs and to standardization of SIP extension. It will then take longer duration to finish this work, and the capability of service providing may be restricted on those protocol translation.
Using the Speech CS RAB and IMS CC approach, the service logic is also controlled by IMS network. The difference is that, there exist synchronously one SIP session in the UE, which is controlled by the IMS network, and so the service is controlled in the normal way as a IMS session. There is no need for legacy MSCs to translate and transport this information, and thereby, this approach has no requirement for the legacy CS network. The network operators can focus on the introducing new service logic control function into their IMS networks. 
2.2.3 Geographic coverage
Subscribers will expect the same geographic coverage for MMTel voice that they enjoy with CS legacy voice. 

Using the Speech CS RAB and CS CC approach, as there is requirement on the legacy MSCs, the user can not enjoy the MMTel service until the upgrade of the MSC the user current in is finished. The mobile UE can roam anywhere, so only after all of the legacy MSCs in the network coverage area are upgraded, the MMTel service can be provided to the users when they roaming. Part of the upgrade can only provide service in part of the geographic coverage.  

Using the Speech CS RAB and IMS CC approach, the requirement is mainly on the home IMS network or the terminal (in case of E2G network control configuration and E2G client control configuration respectively), there is no requirement on the legacy MSCs. So it provides MMTel for geographical areas with UTRAN and/or GERAN DTM coverage, including roaming to networks beyond the operator’s control. 
2.2.4 Voice quality
As both two Early IMS approaches still use the CS RAB, so from the user plane point of view, the voice quality is almost the same as legacy CS network’s voice quality. 

2.2.5 Impact on installed equipment base
Using Speech CS RAB and CS CC approach will give requirements to legacy MSCs.

Using the Speech CS RAB and IMS CC approach, E2G network control configuration case, will give requirement to IMS AS to control the service logic, and give requirement to S-CSCF, MGCF to process the relative SIP/SDP information. Using the Speech CS RAB and IMS CC approach, E2G client control configuration case, will give requirement for UE and will give almost no requirements to network. The UE’s application software has requirement to parse the SDP information, has the requirement to control the service logic in 3pcc mode.  
From user’s point of view, if he/she upgrades his/her UE software, he/she can enjoy the service immediately. Others who do not have the willing to enjoy the service can still keep the old UEs. As mentioned in S2-051641, a change in the higher layer software of the terminal seems not unacceptable.
2.2.6 The workload of the standardization

As mentioned above, the Speech CS RAB and CS CC approach will give requirement to transfer the service information from CS network to IMS AS, and also need transport the service logic instruction from IMS network to legacy MSCs, so SIP protocol may need to be extended. This will give huge work for the Stage 3 phase. 
For the Speech CS RAB and IMS CC, E2G network control configuration case, there has the same issue. There is much Stage 3 work need to be finished to define the interface between the CBOF located in the UE and CBCF located in the network (assuming the UE to network direction is selected to establish the CS bearer to avoid the impact of CS supplementary service). And the IMS AS control of CS bearer procedure needs to be standardized. 

For the Speed CS RAB and IMS CC, E2G client control configuration case, the service logic control function is located in UE. So the call/session information transport from UE to service logic control function is through UE software’s internal interface, and thereby the workload of the standardization is significantly reduced... 

3. Conclusion:

1． Early MMTel can be studied as the stepping-stone towards MMTel. As the scope of the Early MMTel is more wider than the CSI scope, so this study may be continued in such way as close CSI workitem and open a new WorkItem for early MMTel.
2．Accroding to the above analysis, the Speech CS RAB and IMS CC is a suitable choice for Early MMTel solution and may put on more focus on it in later’s study. 
Annex A: Summary 
	Suitable Scenarios
	Speech CS RAB and CS CC 
	Speech CS RAB and IMS CC (network control)
	Speech CS RAB and IMS CC (client control)

	Spectral efficiency
	Both two approaches use efficient CS radio for user plane media and control plane signal transport.

	Supplementary services
	There is requirement to enhance legacy MSCs, and have requirement to extend SIP protocol. 
	Supplementary Services are provided by IMS in the usual way for an IMS session, via the PS connection synchronously exist. There is no requirement to legacy access, CS, and PS domains. The requirement is to introduce new functions to IMS network.


	Geographic coverage
	To get the same geographic coverage as legacy CS network, need to upgrade the entire legacy network MSCs in these area. 
	To get the same geographic coverage as legacy CS network with the UTRAN and/or GERAN DTM coverage, need to deploy the home IMS network functions properly.
	To get the same geographic coverage as legacy CS network with the UTRAN and/or GERAN DTM coverage, just upgrade the user’s UE who has the willing to enjoy the new service.

	Voice quality
	As both two Early IMS approaches still use the CS RAB, so from the user plane point of view, the voice quality is almost the same as legacy CS network’s voice quality.

	Impact on installed equipment base
	There is requirement to enhance all of the legacy MSCs
	There is requirement to home IMS networks.
	There is requirement to UE.

	Workload of the standardization
	May need to define the interface between CS network and IMS network to transfer service information and service logic control instruction
	May need to define the SIP interface between UE and network to transfer service information and service logic control instruction
	There is no need to define the interface for service information and service logic control instruction transformation.
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