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1 Introduction
In RAN#71 meeting, a new study item [1] was approved to address the possibility to support CS in UMTS and PS in LTE at the same time. Several following scenarios are put forward as the initial cases under the assumption that UE always camps on LTE and voice service is on UMTS.
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
In this proposal, we discuss some basic principles when designing the mechanism which would be minimizing the impact to the specs and much easier for operators to deploy. Then we analyse the general possible solutions corresponding to the above scenarios. Considering the easy-to-implement purpose, we prioritize the potential direction for further study.
2 Discussion

2.1 Basic Principles 
Currently, some general principles when introducing some enhancements into network deployment should be complied as always such as 
1) Minimize the impact of the existing network system equipments and the new feature could be easily deployed by upgrading the software other than introducing a significant change in system.

2) Minimize the impact of the UE side behaviour while also considering the improvable power saving.
3) Use cases and solutions should minimize the impacts on LTE specs as much as possible.
Additionally, considering the potential benefits the joint operation will bring and better utilizing the network resource, the following should be considered:
4) Minimize the latency when designing the mechanism if possible.
5) Satisfy the needs for the operators and be suitable for the current status, both the network side and the diversity user equipments, not too hard to be implemented.
6) No matter whether the eNB and the NB(RNC) are co-located or non-colocated, try to avoid too much interaction between the two RATs. What’s more, a new interface is not mandatory in the system for this may bring additional procedures and OAM overhead.
The purpose of this study item mainly focus on the scenarios that can support concurrent CS in UMTS and PS in LTE. 
7) For the case of a UE with independent and parallel Tx/Rx for two RATs is out of the SI scope.
8) Align with the assumption in the SID that UE always camps on LTE (combined registration to EPC and 3G CN but not camp on both RATs), which is commonly existed in operators’ network. 
Proposal 1: It is kindly ask RAN3 to agree the above 8 principles when designing the solutions.
2.2 Case i—IDLE Mode
i. An idle UE in LTE initiating MT/MO voice call, both network and UE side behaviours
As the assumption indicates that the UE camps on LTE, it means that a UE cannot be paged or initiate any call directly via UMTS. The obvious advantage compared to the parallel TX/RX is that it limits power consumption for it only needs to maintain one link. 
For this use case, one possible solution is a CSFB-like mechanism. MT/MO can reuse the procedures as CSFB except one difference. Once UE connects to UMTS it may not release all the E-UTRAN related contents, for the convenience that the UE can be reached by LTE directly. That is to say, the UE initials a CS call by E-UTRAN RRC configuration as UE camps on LTE, and it should have the ability to maintain two separated RRC/NAS in case of the need to set up a PS call over E-UTRAN. It should camp on LTE as well.
2.3 Case ii—Connected in LTE
ii. A connected UE in LTE initiating MT/MO voice call, both network and UE side behaviours
As a UE in connected LTE naturally have the ability to initial an MT/MO by the existing LTE link by reusing the CSFB-based paging and it will establish a UMTS RRC. The only difference is that LTE should be reserved as normal and some potential necessary radio reconfiguration may be needed. Also, RAU is not needed any more for the PS service can be provided via LTE. Of course the details of dual RAB operation need further study and some more evaluation.
Proposal 2: CSFB-like mechanism can be introduced with necessary enhancement to deal with the case of idle/connected in LTE initialling a CS call.
2.4 Case iii—Connected in UMTS
iii. A connected UE in UMTS with CS service, UE tries to establish PS service
There are two possible solutions to deal with this situation:
a) According to case i, UE has the ability to establish a independent RRC in LTE when it has a ongoing CS call due to the separated UMTS/LTE RRC and NAS. Of course the details of dual RAB operation need further study and some more evaluation.
b) Another possible solution is that we put the E-UTRAN related RB info into the container of UMTS RRC radio bear reconfiguration message and send it via UMTS RRC procedure. Thus the RNC should forward the UP data to eNB for the purpose of concurrent CS in 3G and PS in 4G. The problems occur that which layer is appropriate for both sides to transmit the packet, not mentioning that control info exchange between two RATs is inevitable. Thus leading to the necessity of a new interface between RNC and eNB, which will bring much more extra effort.
Observation: Single RRC solution definitely has much more complexity and more spec impacts than the dual RRC solution.
2.5 Possible direction
According to the above analysis, under the assumption that UE always camps on LTE and voice service is on UMTS, to achieve the goal that both RATs can work simultaneously, we find the potential solution that a UE can utilize a CSFB-like mechanism to establish a CS call when in LTE idle/connected mode, maintaining two independent and separated RRC/NAS. When it comes to the case in which establishing a PS service when there is an ongoing CS call, we found out that dual RRC solution can be realized much easier. So, dual RRC solution can be applied in all three cases and has less complexity. 
Proposal 3: It is kindly ask RAN3 agree to the three above use cases and the dual RRC solution as the direction for further discussion.
3 Summary
In this contribution, we discussion the principles and the possible direction, raising the following proposals:
Proposal 1: It is kindly ask RAN3 to agree the above 8 principles when designing the solutions.
Proposal 2: CSFB-like mechanism can be introduced with necessary enhancement to deal with the case of idle/connected in LTE initialling a CS call.
Observation: Single RRC solution definitely has much more complexity and more spec impacts than the dual RRC solution.
Proposal 3: It is kindly ask RAN3 agree to the three above use cases and the dual RRC solution as the direction for further discussion.
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