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1
Introduction

At RAN2#94 meeting, there were some agreements and they are listed as below. Based on TR xxx [1], this running TP is to capture these RAN2 agreements.
· Working assumption: Single Tx/Dual Rx is the baseline; for further discussion, we will focus on this baseline.

· RAN2 consensus is, it is preferred to have a solution which should have less or no core network impacts.

· As a starting point, further discussion are based on option A and option B, we will decide which option will be focused on/prioritized in the next meeting. We will see detailed analysis for the timing issue in the next meeting.

· Both single standby and dual standby will be studied.

2
Text proposal
------------------Start of the text proposal------------------











4
General

The aim of the study is as captured in the SI description document [2]:
· Assumption: UE always camps on LTE and voice service is on UMTS 
· Study the possible solutions, on top of current mechanism, as the following cases.
· An idle UE in LTE initiating MT/MO voice call, both network and UE side behaviours

· A connected UE in LTE initiating MT/MO voice call, both network and UE side behaviours

· A connected UE in UMTS with CS service, UE tries to establish PS service

· Study the possible solution and impacts on architecture, signalling flow enhancement, with the working assumption that impacts should be as less as possible, e.g. LTE specs.
5
SID Working Assumptions

As a starting point, possible solutions should have limited impact on both the network equipment and user terminals. Further detailed working assumptions are listed below:

1. UE camps on LTE when under coverage of both LTE and UMTS.

2. When a UE served by LTE has CS voice services, the CS voice service is provided by the UMTS network while the data service is provided by the LTE network.

3. New interfaces, e.g. interface between RNC and eNB, are not considered in the study.

4. The impact to existing procedures and mechanisms should be minimized. 
5. Single Tx and Dual Rx is the baseline. (Editor’s Note: for further discussion, it will focus on this baseline.)
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. Other details is FFS.

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. The details description is FFS.
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. The details description is FFS.
7
Requirements and Potential Solutions
7.1 
Requirements
7.2 
Evaluation criteria

It is preferred to have a solution which should have less or no core network impacts.
7.3 
Potential solutions
Regarding timing alignment between UMTS and LTE in concurrent transmission, there are two options:

· Option A: the UMTS firstly configures transmission pattern for the UE, and then the LTE configures the timing information and transmission pattern in order to match the pattern in UMTS

· Option B: the LTE firstly configures transmission pattern for the UE, and then the UMTS configures the timing information and transmission pattern in order to match the pattern in LTE
Editor’s Note: further discussion are based on option A and option B.
7.3.1
Concurrent PS/CS Operation with Dual Rx/Single TX UE

The following provides a high level description of the operation for this solution.

Connected Mode – Concurrent 3G CS + LTE PS 
In Concurrent 3G CS + LTE PS, the UE is simultaneously connected to 3G CS and LTE PS, as shown in Fig.1.
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Fig.1 - Connected Mode – Concurrent 3G CS + LTE PS
In such state/condition, the following capabilities and functionalities are proposed:  

· Dual/Independent (control/user plane) connections (over 3G CS and LTE PS), with independent mobility and other connected mode procedures 
· No inter-RAN connection/coordination/communication

· UE Dual-Rx and Single-Tx concurrent operation/transmission

It is FFS how the UE sustains the two concurrent connections with a single Tx.

Single RAT connected modes (CS or PS)

In these modes, the UE is either LTE connected, with an ongoing PS/Data-only call, or CS connected, with an ongoing 3G CS call. Connected operation in these scenarios is similar to legacy from a radio perspective, as the UE does not need to handle concurrent use of the transmitter for two RATs. 

Procedures and triggers for transitioning from each of these modes to concurrent CS/PS operation are FFS. High level illustrations are shown in Fig.2 for the PS connected mode and Fig.3 for the CS connected mode.
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Fig.2 - Connected Mode – PS only
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Fig.3 - Connected Mode – CS only
In the CS connected mode, the UE has an ongoing 3G CS call, and is idle in LTE. UE dual-Rx allows independent LTE monitoring of PS pages and other LTE idle mode tasks.

Idle Mode

In this scenario, the UE is idle, with no CS or PS connection. The UE monitors LTE paging and transitions to LTE connected following legacy procedures. For CS paging, two candidate solutions have been identified:

-
Single standby: UE is EPS/IMSI combined registered in LTE. CS paging is received from LTE air interface;

-
Dual standby: UE camps on both UMTS and LTE. CS paging is received from UMTS air interface.

7.3.1.1 
Solutions for Single standby scenario
7.3.1.1.1 
Use case 1: Idle UE in LTE
UE is EPS/IMSI combined registered in LTE. CS paging is received from LTE air interface.
If CS voice service is triggered (MT/MO), the existing CSFB procedure can be considered as a baseline and the UE goes to the UMTS network to setup CS voice service.
If PS service is triggered (MT/MO), the existing LTE procedures can be considered as a baseline.
FFS on detailed procedures and potential changes.
7.3.1.1.2 
Use case 2: Connected UE in LTE
UE is connected in LTE and monitors CS paging from LTE air interface.
If CS voice service is triggered (MT/MO), the existing CSFB procedures can be considered as a baseline and the UE goes to the UMTS network to setup CS voice service.
FFS on detailed procedures and potential changes.
7.3.1.1.3 
Use case 3: Connected UE in UMTS
UE is connected in UMTS and monitors PS paging from LTE air interface.
If PS service is triggered (MT/MO), the existing LTE procedures can be considered as a baseline in order to setup PS service.
FFS on detailed procedures and potential changes.
7.3.1.2 
Solutions for Dual standby scenario

7.3.1.2.1 
Use case 1: Idle UE in LTE

7.3.1.2.2 
Use case 2: Connected UE in LTE

7.3.1.2.3 
Use case 3: Connected UE in UMTS

7.3.1.3 
Impacts due to RAN2 solutions
Editor’s Note: This section is suggested to capture impact analysis to UE and RAN from RAN2 perspective.
For Dual standby, UE is required to continuously monitor the paging channel, receive system information, and perform measurements for idle mode mobility in both UMTS and LTE networks. Compared with single standby, it will cost more power. Detailed analysis is FFS.




7.4 
Comparison of solutions

8
Conclusions

------------------End of the text proposal------------------
3
Conclusion

Proposal 1: It is proposed RAN2 to discuss and agree the proposed text for the TR 37.805.
4
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