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1 Introduction
In RAN#71 meeting, the Study Item on UMTS and LTE Joint Operation was approved [1]. Its main objective is to study the possible solutions to support CS in UMTS and PS in LTE with the assumption that the UE always camps on LTE, and the following use cases were identified:

· Use case 1: Idle UE in LTE

· Use case 2: Connected UE in LTE

· Use case 3: Connected UE in UMTS

In the last RAN2 meeting, the following agreement was achieved:
· Working assumption: Single Tx/Dual Rx is the baseline; for further discussion, we will focus on this baseline.

In this contribution we provide analysis for use case 1 and Single Tx/Dual Rx related operation is considered.

2 Discussion on signalling flow
For use case 1, UE stays in idle mode with no CS and PS connection in the coverage area of both LTE and UMTS. The single standby UE is usually camping on LTE by network side configuration (e.g. via reselection priorities), thus the legacy procedures can be reused to initiate PS call setup. The Legacy CSFB mechanism can be used to initiate CS call setup, in which UE releases from LTE with CSFB indicator and then establishes CS voice. In order to allow for the possibility of the CS-PS concurrent operation, and also to improve the user experience of the existing CSFB mechanism, an enhanced signaling procedure is required for initiating CS call setup.

In this section, we would provide the solution descriptions of initiating the CS call setup for use case 1.
For Idle UE capable of U&L joint operation, firstly, it should initiate a combined NAS registration (register in both MME and the MSC), thus the MSC can be aware that the CS paging should be via the LTE network, per legacy way. 

Note that as MT and MO voice call setup procedures are similar, thus here MO is taken as an example.
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Figure 1: MME controlling solution
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  Figure 2: eNB controlling solution
Figure 1 and 2 provides two options for idle UE initiating MO voice call in LTE, i.e., MME controlling solution and eNB controlling solution.
The steps for MME controlling solution are shown below.

Step 1: The UE sends an Extended Service Request message for mobile originating CS fallback containing the UE capability for joint operation.

Step 2: MME decides to trigger the CS call for the UE which supports joint operation, thus it sends an Initial Context Setup Request message to eNB with a joint operation Indication. Afterwards the eNB shall reply with Initial Context Setup Response message. 

Step 3: The eNB triggers RRC connection release with redirection to UMTS. This message shall contain a joint operation indication to explicitly indicate that although the UE is redirected to UMTS, it should keep camping on LTE.
Step 4: UE establish a CS call in the UMTS.
The procedures for eNB controlling solution in figure 2 are similar as MME controlling solution, whereas the main difference is U&L joint operation is transparent to MME, thus the UE does not have to report U&L joint operation capability to the MME. From MME point of view, this could be a legacy CSFB behavior. The MME sends an Initial Context Setup Request message to eNB containing a CSFB indication, and then the eNB replies with Initial Context Setup Response message. Once receiving the CSFB indication, the eNB can decide whether to keep the UE camping on LTE based on UE’s capability of U&L joint operation. 
Based on the above analysis, both the MME controlling solution and the eNB controlling solution should be feasible for idle/connected UE initiating MT/MO voice call in LTE. Considering that the eNB controlling solution may bring less impact to the CN nodes, eNB controlling solution is slightly preferred.
As analyzed in [2], the CS-PS concurrent operation only happens when the UE connects to both UMTS and LTE networks, so only use case 2 and use case 3 are involved with the CS-PS concurrent operation configuration. For use case 1, the CS-PS concurrent operation does not need to be considered.
Based on the above analysis, possible RAN2 impacts are listed as below:

· For both MME controlling and eNB controlling solutions, the eNB needs to send a U&L joint operation indication to the UE in order for initiating CS call setup in UMTS and still keeping camping in LTE
· For eNB controlling solution, the UE needs to send a new UE capability of U&L joint operation to the eNB and it means that the UE initiates the CS call setup in UMTS and at the same time camps on LTE
Proposal 1: It is proposed RAN2 to discuss the possible RAN2 impacts on use case 1 and capture them in the TR.
3 Conclusion

Based on the discussion in section 2, it is proposed that:

Proposal 1: It is proposed RAN2 to discuss the possible RAN2 impacts on use case 1 and capture them in the TR.
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