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1 Introduction
In RAN#71 meeting, a new study item "HSPA and LTE Joint Operation" was approved [1] aiming to study some possible solutions to support CS in UMTS and PS in LTE, and the objectives are:

1) Assumption: UE always camps on LTE and voice service is on UMTS. 
2) Study the possible solutions, on top of current mechanism, as the following cases.
i. An idle UE in LTE initiating MT/MO voice call, both network and UE side behaviours

ii. A connected UE in LTE initiating MT/MO voice call, both network and UE side behaviours

iii. A connected UE in UMTS with CS service, UE tries to establish PS service
3) Study the possible solution and impacts on architecture, signalling flow enhancement, with the working assumption that impacts should be as less as possible, e.g. LTE specs.

In this contribution, we focus on the use case i and ii and provide analysis on procedures of initiating MT/MO voice call in LTE.

2 Discussion
As UE always camping on LTE is assumed in this study item, thus the signalling flow for initiating MT/MO voice call needs to be modified. The corresponding analysis is provided in the following section.

Note that as MT and MO voice call setup procedures are similar, thus here MO is taken as an example.
· An idle UE in LTE initiating MO voice call
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Figure 1a MME controlling solution



Figure 1b eNodeB controlling solution

Figure 1a & 1b provides two options for idle UE initiating MO voice call in LTE, i.e., MME controlling solution and eNodeB controlling solution. The steps for MME controlling solution is shown below.

Step 1: The UE sends an Extended Service Request message for mobile originating CS fallback containing the UE capability for U&L joint operation (capability A).

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 eNodeB with an Indication B. Afterwards the eNodeB shall reply with Initial Context Setup Response message. 

Step 3: The eNodeB triggers RRC connection release with redirection to UTRAN. This message shall contain an indication C to explicitly say that although the UE is redirected to UTRAN, it should keep camping on LTE.
Step4: UE establish a CS call in the UTRAN.
The procedures for eNB controlling solution in figure 1b are similar as shown in figure 1a, whereas the main difference is in figure 1b the U&L joint operation is transparent to MME, thus the UE does not have to report the joint operation capability to the MME. From MME’s point of view, this could be a legacy CSFB behaviour. The MME sends an Initial Context Setup Request message to eNodeB containing a CSFB indication, and then the eNodeB shall reply with Initial Context Setup Response message. Once receiving a CSFB indication, the eNodeB can decide whether to keep the UE camping on LTE or not based on UE’s capability of U&L joint operation.

Based on the above analysis, for idle UE initiating MT/MO voice call, possible RAN2 impact is that the RRC needs to send an indication to UE indicating to start CS traffic in UTRAN and keep camping in LTE.
· A connected UE in LTE initiating MO voice call
Similar as idle UE, there can be the MME controlling and the eNodeB controlling solutions for connected UE initiating MT voice call. 
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Figure 2a MME controlling solution





Figure 2b eNodeB controlling solution

Step 1: The UE sends an Extended Service Request for mobile originating CS fallback containing the capability for U&L joint operation, i.e., capability A.

Step 2: MME decides to trigger the CS call for the UE which supports joint operation, thus it sends the UE Context modification Request message to eNodeB containing a U&L joint operation indication (indication B), and the eNodeB shall reply to MME with UE Context modification Response message. 
Step 3: The eNodeB triggers RRC connection reconfiguration message with an indication C to direct the UE to establish a CS call in the UTRAN while the PS transmission is kept in LTE.

Step 4: UE establish a CS call in the UTRAN.

The procedures for eNB controlling solution in figure 2b are similar as shown in figure 2a, whereas the main difference is in figure 2b MME is not aware of joint operation, and the UE does not have to report the new capability to the MME. From MME’s point of view, this could be a legacy CSFB procedure. The MME sends UE Context modification Request message to eNodeB containing a CSFB indication and the eNodeB shall reply with UE Context modification Response message. Once receiving a CSFB indication, the eNodeB can decide whether to keep the PS transmission in LTE or handover it the UTRAN according to UE’s capability of U&L joint operation. 

Based on the above analysis, for connected UE initiating MT/MO voice call in LTE, possible RAN2 impact is that the RRC needs to send an indication to UE to indicate the UE to start the CS traffic in UTRAN and keep the PS transmission in LTE.
Proposal: It is proposed to discuss the possible RAN2 impact once RAN3 reaches the agreements.

3 Conclusion
This paper had an initial discussion on the possible procedures for case i&ii, potential RAN2 impacts were identified. Based on the discussion in section 2, it is proposed:

Proposal: It is proposed to discuss the possible RAN2 impact once RAN3 reaches the agreements.
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