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1   Introduction
The Study Item on UMTS and LTE Joint Operation was approved [1] 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 single Tx/Dual Rx is the baseline. 
Solutions for UMTS and LTE joint operation are presented in [3, 4 and 5], and in this contribution we provide the evaluation for the solutions.
2   Discussion
In this section, first the evaluation criteria need to be identified, and then we can make evaluation of the joint operation solution based on the criteria.
2.1 Evaluation Criteria

At the last RAN3 meeting, evaluation criteria of the joint operation was listed in [2], but not discussed. These criteria are referred as follows:
· Impact on Network Interface: Although one working assumption is that no new interface will be considered in the SI, it needs to discuss on how to modify the existing network interfaces to support possible solutions in three use cases.
· Impact on Nodes: The complexity of all possible solutions and their impacts on involving nodes, e.g. NodeB, RNC, eNB, MME, etc., need to be discussed and evaluated.
· Impact on UE: To the UE side, all possible solution should evaluate the impact on UE, such as UE type, etc
2.2 Evaluation of solution for single standby scenario
The solution depicted in [3] addresses the case 1 that an idle UE in LTE initiating MT/MO voice call. The UE is in idle state after the combined registration to EPC and 3G CN. When a voice call is needed a CSFB-like approach can be used to establish the call. From the UE perspective, the possible impact is that it may need to have a new capability to indicate that the UE doesn’t need to send a RAU to the 3G CN after establishing the RRC connection in 3G RAN, and still camps on the LTE network. For the network side, the eNB needs to send a joint operation indication to the UE to indicate the UE to start the CS service in UMTS while keep camping in LTE.

The solution in [4] aims to provide a solution for use case 2 that a connected UE in LTE initiating MT/MO voice call, similar as solution in [3]. The UE connected in LTE also uses the CSFB-like approach to establish the CS call in UMTS. The only difference is that the concurrent transmission of CS and PS needs to be ensured for single Tx case. In this solution, for the UE side, the impact is that it needs to report the CS and PS joint operation capability to eNB and not send RAU after changing to UTRAN for CS service. Also the UE needs to inform the RNC of timing info in LTE to achieve the timing alignment between UMTS and LTE. For the network side, the eNB needs to send an indication similar as above. 

The solution in [5] addresses case 3 that a connected UE in UMTS initiating PS service. As the UE camps in LTE, it can reuse the legacy procedure in LTE to start PS service in LTE. One enhancement needed is the configuration of concurrent transmission of CS and PS. The possible impact on UE is that it is required to send a request for the CS-PS concurrent operation to the eNB to coordinate the concurrent operation with the eNB and RNC. The UE also needs to inform the RNC of timing info in LTE to achieve the timing alignment between the UMTS and LTE. And the UE should be able to send an indication of stopping the CS-PS concurrent operation to eNB or RNC. Another possible modification is that when the CS call is finished, we should consider the combined TAU issue in case of 3G CN is not aware that the paging should go via E-UTRAN, so that the UE needs to have the capability (CM request or special TAU triggering) to the network for U/L joint operation. Then the network can coordinate properly to solve the TAU issue.

According to the above analysis, the following TP is proposed for evaluation of solutions in TR 37.805:
START OF CHANGES
7.4 
Evaluation of solutions
7.3.1 Solutions for single standby scenario
· Impact on Network Interface:
No impact is foreseen if eNB controlling solution is selected.
· Impact on Nodes: 
· Impact on the CN: No impact.
· Impact on the eNB: Need to send a new joint operation indication to the UE.
· Impact on the RNC: Need to adjust the timing info when receiving the timing info from the UE.

·  Impact on UE:
· Report the joint operation capability to the network.
· Support the concurrent operation with eNB and RNC, and perform the timing alignment between UMTS and LTE.
· Not send a RAU to 3G CN after establish the RRC connection in RNC for CS service.
· Trigger a combined TAU procedure or send a new indication to MSC for case 3 so that MSC is able to be aware that the next paging should go via E-UTRAN when finish the current CS service in UMTS.
· END OF CHANGES

Proposal: It is proposed RAN3 to capture the above TP for evaluation of solutions in TR 37.805.
3   Conclusion
In this contribution, we provide an evaluation for the solutions on joint operation in [3][4][5], it is proposed that:
Proposal: It is proposed RAN3 to capture the above TP for evaluation of solutions in TR 37.805.
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