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1
Introduction
At RAN3#92, the TR has included content in the use case and solution chapter [1]. This is the text proposal to the TR from our discussion papers [2], [3] and [4].
2
Text Proposal to the TR
************** Text Proposal to TR 37.805 ****************
6
Use case description

6
Use case description

6.1 
Use case 1: Idle UE in LTE

UE stays in Idle mode with no CS / PS connection in the coverage area of both LTE and UMTS. The single standby UE is usually camping on LTE by network side configuration (e.g. via reselection priorities). Legacy CSFB mechanism is used for voice solution, in which UE releases from LTE with CSFB indicator and then establishes CS voice. As of the existing CSFB mechanism may impact user experience, it is beneficial to study on this use case and discuss on some possible solutions to improve user’s experience.

For dual standby UE, UE in Idle mode will camp on UMTS and LTE network simultaneously and monitor system information of two RATs. 
This use case can be decomposed into the following use cases:
1a. The attach procedure(s) for attaching to both the EPC and the MSC. The main purpose is that the UE is able to obtain services from both the PS and CS core.
1b. Idle mode operation and the camping strategy.
1c. The Signaling procedure for the transition to Use case 2. This should be legacy behavior.

1d. The Signaling procedure for the transition to Use case 3. Solutions may need.

1e. Starting CS and PS service simultaneously and transition to Use case 4. Should we assume that this can be avoided by always setting up one of the connections first?
6.2 
Use case 2: Connected UE in LTE

UE is connected in LTE. When the CS voice happens, the single standby UE usually follows the legacy CSFB procedure with PS handover and release or handover the PS connection in LTE. Due to the disadvantages of bandwidth and data rate, UMTS is less competitive than LTE in PS service. Tight joint operation of UMTS and LTE focus on supporting concurrent transmission of CS in UMTS and PS in LTE, as well as providing subscribers with good quality CS voice and higher data rate. It is beneficial to study on this use case and discuss on some possible solutions to improve user’s experience.
The Dual Standby UE supports to initiate CS service in UMTS during the PS transmission via LTE network. 
This use case can be decomposed into the following use cases:
2a.  Data transmission and reception and connected mode operation in LTE, should be legacy behavior.

2b.  Maintenance of capability to receive CS service from UTRAN. 

2c. Addition of CS service and transition to use case 4: Initiation of a CS voice call  or reception of paging for a CS voice call and the signalling procedure for transition to Use case 4
2d.  Termination of PS operation and transition to Use case 1, should be legacy.
6.3 
Use case 3: Connected UE in UMTS

UE has CS call in UMTS. When a single standby UE gets the request to set up a PS service, the legacy procedure is to setup PS in UMTS. But the PS service experience in UMTS is not as competitive as LTE and the PS service is wished be set up in LTE for better experience of subscribers in higher data rate. It is beneficial to study on this use case and discuss on some possible solutions to improve user’s experience.
The Dual Standby UE supports to initiate PS service in LTE during the CS transmission via UMTS network. 
This use case includes the following sub-usecases:

3a.  Data transmission and reception and connected mode operation in UTRAN.
3b.  Maintenance of capability to receive PS service from LTE: The UE is not registered in SGSN.

3c. Addition of PS service and transition to use case 4: Initiation of PS service in LTE or reception of paging for PS service from LTE and the signaling procedure for transition to Use case 4. 
3d.  Termination of CS operation and transition to Use Case 1
6.4 
Use case 4: Concurrent CS and PS operation
In this case the UE has an ongoing PS session in LTE and ongoing voice call in UTRAN. This use case includes the following sub-usecases:

4a.   Configuration of Concurrent PS and CS operation in E-UTRAN and UTRAN.

4b.  Concurrent PS and CS operation in E-UTRAN and UTRAN. 

4c.   Termination of the PS operation and the transition to Use case 2.

4d.  Termination of the CS operation and the transition to Use case 3
7
Requirements and Potential Solutions
7.1 
Requirements

7.2 
Evaluation criteria

All the solutions proposed for this study item would be evaluated.

One criteria to evaluate the solutions would be on how the nodes are impacted, e.g. RNC, eNB, ME, MME, MSC. 

Latency reduction is also an important criteria, to achieve the ultimate goal of utilization of UMTS resources 
The evaluation criteria are:

· Impact on the Nodes (e.g. RNC, eNB, ME, MSC, MME..)

· Enhancements on latency (call setup time, PS interruption time)

· …
7.3 
Potential solutions

7.3.1
Concurrent PS/CS Operation with Dual Rx/Single TX UE

7.3.2
Idle mode CSFB enhancements
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. 
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.

A possible enhancement solution, to improve the latency, could be that when UE receives the paging from the CS domain, or when UE initiates a CS call from Idle, 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:

· The LTE SIB information contains the Preferred UMTS frequency / the UMTS candidate cell list/ the UTRAN cell identifies.  

· The LTE SIB broadcast the UTRAN cell system information for the selected Cells, so that the UE could quickly camp on the UTRAN cell.

7.4 
Comparison of solutions
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