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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 3 and Single Tx/Dual Rx related operation is considered.

2 Discussion
For case 3, the UE has ongoing CS call in UMTS. When a single standby UE gets the request to set up a PS service, as for U&L joint operation it is assumed that UE always camps on LTE, even when UE is in UMTS with CS service, also the CS and PS connections are established independently in each RAT. Therefore, when a UE with CS ongoing in UMTS tries to initiate PS call setup in LTE, this UE will be considered as a normal idle UE for LTE. Thus the legacy procedures can be reused for PS call setup. The only consideration is to configure the CS-PS concurrent operation to support the single Tx.

2.1 Signalling flow on use case 3
Figure 1 shows the procedure when the UE has ongoing CS in UMTS and initiates PS call setup in LTE.
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Figure 1: Solution on use case 3
The procedures are described as below:
Step 1: The UE has ongoing CS in UMTS, assuming that DCH enhancement is enabled

Step 2: The UE wants to initiate PS call setup in LTE

Step 3: The UE can use gap from DCH+ to connect to LTE. Since the eNB doesn’t know when CS call setup will happen in UMTS side, eNB doesn’t know when to reconfigure UE to allow the CS-PS concurrent operation with one Tx, unless we could further assume that somehow by implementation eNB could learn about such information. In this case, the UE could send an indication to eNB in order to request the CS-PS concurrent operation, and then the eNB configures a transmission pattern for the CS-PS concurrent operation.
Step 4: After the UE successfully accesses LTE, the UE informs the RNC of timing info in LTE, and then the RNC adjusts timing to the UE. 
2.2 Signalling flow on stopping the CS-PS concurrent operation
When the UE has ongoing CS and PS, after PS call is finished, the procedure of stopping the CS-PS concurrent operation is shown in figure 2. 
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Figure 2: Solution of finishing PS when the UE has ongoing CS and PS
The procedures are described as below:
Step 1: If PS transmission is finished in LTE, the UE performs legacy procedures in LTE, e.g. RRC connection release. In addition, the UE informs the RNC of stopping the CS-PS concurrent operation. 

Step 2: The RNC may reconfigure the UE to stop the CS-PS concurrent operation.

Figure 3 shows the procedure of stopping the CS-PS concurrent operation after CS is finished.
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Figure 3: Solution of finishing CS when the UE has ongoing CS and PS
The procedures are described as below:
Step 1: If CS transmission is finished in UMTS, the UE performs legacy procedures in UMTS, e.g. RRC connection release. In addition, the UE informs the eNB of stopping the CS-PS concurrent operation. 

Step 2: The eNB may reconfigure the UE to stop the CS-PS concurrent operation.

When UE finishes CS in UMTS, the RRC connection in UMTS is released and the UE will be still in U&L joint operation, and then a combined TAU does not need to be performed as it is not necessary for UE to reselect to E-UTRAN. The MSC may not be aware that the UE is camping on LTE, so it may try to send paging message to the UE in UMTS in case of a Mobile Terminated voice service. Since the UE only monitors paging of both CS and PS in LTE, the paging sent from UMTS may be missing. In order to solve this issue, two options are proposed.

Option A: trigger a combined TAU procedure
When the UE finishes CS, it triggers a combined TAU procedure so that the CS paging will be sent in LTE. 

Option B: add an indication in CM service request

When the UE is in U&L joint operation and initiates CS call setup in UMTS, it will send a CM service request message to the MSC. The UE could include a new indication in this message so that the MSC is aware of U&L joint operation. After the UE finishes CS, the CS paging will be sent via the LTE network correctly.
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Figure 4: Introduction of a new indication
Base on the above analysis, possible RAN2 impacts are listed as below:

· The UE sends a request on the CS-PS concurrent operation to the eNB
· The UE informs the RNC of timing info in LTE

· The UE sends an indication of stopping the CS-PS concurrent operation to eNB or RNC
Proposal 1: It is proposed RAN2 to discuss the possible RAN2 impacts on use case 3 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 3 and capture them in the TR.
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