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1 Introduction
In RAN#71 meeting, the Study Item on UMTS and LTE Joint Operation was approved [1], and the main objective is to study possible solutions to support CS in UMTS and PS in LTE with the assumption that the UE always camps on LTE, and the Single Tx/Dual Rx is the baseline.

This paper is to provide the text proposal for case 1 in single standby based on Single Tx/Dual Rx.

2 Text proposal
---Start Text Proposal---
7
Requirements and Potential Solutions
7.1 
Requirements
7.1.1 
Working assumption

7.2 
Evaluation criteria

7.3 
Potential solutions

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
For Idle UE capable of U&L joint operation, it should be EPS/IMSI combined registered in LTE and CS paging is received from LTE air interface.
If CS voice service is triggered (MT/MO), the procedure shows in figure 7.3.1.1.1-1 and figure 7.3.1.1.1-2 can be used and the UE goes to UMTS network to setup CS voice service. Note that as MT and MO voice call setup procedures are similar, thus here MO is taken as an example. 
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Figure 7.3.1.1.1-1: MME controlling solution
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  Figure 7.3.1.1.1-2: eNB controlling solution
Figure 7.3.1.1.1-1 and 7.3.1.1.1-2 provides two options for idle UE initiating MO voice call in LTE, i.e., MME controlling solution and eNB controlling solution.

The steps for MME controlling solution are shown below.

Step 1: The UE sends an Extended Service Request message for mobile originating CS fallback containing the UE capability for joint operation.

Step 2: MME decides to trigger the CS call for the UE which supports joint operation, thus it sends an Initial Context Setup Request message to eNB with a joint operation Indication. Afterwards the eNB shall reply with Initial Context Setup Response message. 

Step 3: The eNB triggers RRC connection release with redirection to UMTS. This message shall contain a joint operation indication to explicitly indicate that although the UE is redirected to UMTS, it should keep camping on LTE.
Step 4: UE establish a CS call in the UMTS.
The procedures for eNB controlling solution in figure 7.3.1.1.1-2 are similar as MME controlling solution, whereas the main difference is the U&L joint operation is transparent to MME, thus the UE does not have to report the U&L joint operation capability to the MME. From MME point of view, this could be a legacy CSFB behaviour. The MME sends an Initial Context Setup Request message to eNB containing a CSFB indication, and then the eNB replies with Initial Context Setup Response message. Once receiving the CSFB indication, the eNB can decide whether to keep the UE camping on LTE based on UE’s capability of U&L joint operation. 
Based on the above analysis, both the MME controlling solution and the eNB controlling solution should be feasible for idle/connected UE initiating MT/MO voice call in LTE. Considering that the eNB controlling solution may bring less impact to the CN nodes, eNB controlling solution is slightly preferred.
As UE only needs to sustain the concurrent connections with single Tx when UE connects to both UMTS and LTE networks, which means only use case 2 and use case 3 are involved with the CS-PS concurrent operation configuration, for use case 1, the concurrent operation for single Tx needs not to be considered.
If PS service is triggered (MT/MO), the existing LTE procedures can be considered as a baseline.
RAN2 impact:
· For both MME controlling and eNB controlling solutions, the eNB needs to send a U&L joint operation indication to the UE in order for initiating CS call setup in UMTS and still keeping camping in LTE

· For eNB controlling solution, the UE needs to send a new UE capability of U&L joint operation to the eNB and it means that the UE initiates the CS call setup in UMTS and at the same time camps on LTE

---End Text Proposal---
3 Conclusion

In this paper, a text proposal on joint operation for use case 1 is provided. It is proposed:

Proposal: It is proposed to include the above text proposal into TR 37.805.
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