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1
Introduction
At RAN#71 meeting, a study item “Study on HSPA and LTE Joint Operation” was approved [1]. 
The objective of the study item is to study some possible solutions to support CS in UMTS and PS in LTE, evaluate the impacts on network architecture and interface, e.g.

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 impact should be as less as possible, e.g. LTE specs.

In this paper we outline some initial considerations on possible solutions for further study which address the scenarios outlined above.

2
Scenarios and the possible solutions

2.1 Scenario 1: An idle UE in LTE, adding voice call
We break this RRC-Idle mode, adding voice call scenario into two cases: one is for Mobile originated call, and another for Mobile terminated call.

According to the current specification, an Idle UE who has selected a LTE cell to camp on would do the Mobile Originating voice call by reusing the Mobile Originating Call in Active mode procedures with Extended Service Request for mobile originating CS fallback to the MME where the messages S1-AP UE Context Modification Request and Response are replaced by S1-AP Initial UE Context Request and Response. The LAI is included in the S1-AP Initial UE Context Request message and sent to the eNodeB. 
Observation 1: A possible enhancement solution would be that UE instead of applying the active mode LTE CSFB procedure, it could go to UMTS quickly, for example, by cell reselection to UMTS cells. 

In the case of mobile terminated voice call, currently the handling procedure is shown as in below (example shows PS HO not supported case.).
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Currently, the idle mode UE has to go through the “Random Access Procedure”, i.e. establishes an RRC connection and “Service Request  & UE context setup”, i.e. sends an Extended Service Request for mobile terminating CS fallback to MME. The UE indicates its S-TMSI in the RRC signalling. The Extended Service Request message is encapsulated in RRC and S1 AP messages. After the “optional Measurement Report”, the UE will be directed to UTRAN and the UE context in LTE is released. Eventually the UE will response to the paging when it has successfully accessed the UTRAN network.
Observation 2: A possible enhancement solution, to improve the latency, could be that when UE receives the paging from the CS domain, instead of setting up a RRC connection towards LTE network, it goes immediately to the UTRAN for the voice service. The Random Access Procedure and the following communication to LTE network (from Step 7 to Step 11 in the) are skipped. When less UE performs random access to the LTE network for CSFB purpose, it would in turn improve the LTE system capacity, so that the system resource is more effectively used for the UE who needs to access the system for pure PS services.
In both cases, LTE system could provide assistance to help the UE find the UMTS cells.

2.2 Scenario 2: A connected UE in LTE, adding voice call
In the current standard, there are two procedures to handle the case of adding a voice call to a connected UE in LTE:

· CSFB release with redirect

· CSFB with PS handover
If CSFB with PS handover procedure is used, concurrent voice and data is supported when hand-down to UMTS network. 
Observation 3: In our opinion, the legacy procedures can be deployed to fulfil the objectives for the scenario “a   connected UE in LTE, adding voice call”.

2.3 Scenario 3: A connected UE in UMTS with CS service, adding PS service 
There are already a couple of existing design choices which can already handle this case.

1. UE will use CS and setup the PS at UTRAN. 
2. When CS is finished, PS is terminated and UE is sent back to LTE; 
3. When CS is finished, PS is immediately handed over to LTE. 
Observation 4: In our opinion, the legacy procedures can be deployed to fulfil the objectives for the scenario “a connected UE in UMTS with CS service, adding PS service”
3
Conclusion
In this discussion paper we outlined the following initial observations on possible solutions for further study which address the scenarios outlined in the WI objectives:

Observation 1: A possible enhancement solution would be that UE instead of applying the active mode LTE CSFB procedure, it could go to UMTS quickly, for example, by cell reselection to UMTS cells. 

Observation 2: A possible enhancement solution, to improve the latency, could be that when UE receives the paging from the CS domain, instead of setting up a RRC connection towards LTE network, it goes immediately to the UTRAN for the voice service. The Random Access Procedure and the following communication to LTE network (from Step 7 to Step 11 in the) are skipped. When less UE performs random access to the LTE network for CSFB purpose, it would in turn improve the LTE system capacity, so that the system resource is more effectively used for the UE who needs to access the system for pure PS services.

Observation 3: In our opinion, the legacy procedures can be deployed to fulfil the objectives for the scenario “a   connected UE in LTE, adding voice call”.

Observation 4: In our opinion, the legacy procedures can be deployed to fulfil the objectives for the scenario “a connected UE in UMTS with CS service, adding PS service”
A similar company contribution has also been submitted to RAN3#91bis [2].
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