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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 iii and provide analysis on procedures for UEs in UMTS with CS service.
2   Discussion
The purpose of study item “HSPA and LTE joint operation” is to study the solutions to support CS in UMTS and PS in LTE, and it assumes that UE always camps in LTE, even when UE is in UMTS with CS service. Therefore when a connected UE in UMTS with CS service camps in LTE, the legacy procedures can be reused for PS service. As shown in figure 1, the UE establishes RRC connection with the eNodeB, and then the UE sends a service request to the MME to establish the S1 connection and the Radio Bearer. Afterwards the PS transmission has been set up. In summary, no signalling flow modification is needed to support use case iii.
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Figure 1 Signalling flow for case iii
Observation: The legacy procedure can support case iii, thus no signalling flow change is needed.
However, another use case needs further consideration. When UE finished CS service in UTRAN, the RRC connection in UTRAN should be released. Since the UE supports U&L joint operation and it camps on LTE, it is not necessary for UE to reselect to E-UTRAN, which means a combined TAU should not be triggered. In that case the MSC is not aware that the UE is in E-UTRAN, it may still page the UE via the UTRAN network when there is a Mobile Terminated voice service is initiated for this UE. As this UE only monitors the paging in LTE, this CS paging is possibly missing. To solve this issue, two options are proposed.

Option A: Add a new TAU trigger event.

When UE finished CS service, the UTRAN RRC connection would be released. For UE supporting U&L joint operation, an additional TAU trigger event can be defined to inform the MSC that the UE is in E-UTRAN and the next CS paging should be sent via the LTE network. 

Option B: Add an indication in CM service request.
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Figure 2

When UE starts to transfer CS traffic in UTRAN, firstly it will send a CM service request to the MSC. It is proposed that a new indicator can be added in CM service request to inform MSC that the UE is in CS/PS joint operation. As a result, the next CS paging will be sent via the LTE network correctly.
Proposal: It is proposed RAN3 to discuss the scenario that after UE releases RRC connection in UMTS for CS call, and analyse the solution proposed. If there is agreement, an LS should be sent to SA2 to ask which option is preferred to ensure that the CS paging is sent via the LTE network.
3   Conclusion
In this document, we provide analysis on procedures for UEs in UMTS with CS service. It is proposed:
Observation: The legacy procedure can support case iii, thus no signalling flow change is needed.
Proposal: It is proposed RAN3 to discuss the scenario that after UE releases RRC connection in UMTS for CS call, and analyse the solution proposed. If there is agreement, an LS should be sent to SA2 to ask which option is preferred to ensure that the CS paging is sent via the LTE network.
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