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1 Introduction 
In RAN2#93bis meeting, the evaluation criteria section of HSPA and LTE joint operation SI [1] was agreed and three use cases were identified.
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

This contribution proposes TP for the solutions to the three use cases.
Text Proposal
---------------------------------------------------Start of the Change-----------------------------------------------------
7
Potential Solutions
7.1 
Idle UE in LTE

In this case, UE may initiate CS service and/or PS service, receive CS paging or PS paging. To ensure MT service is reachable and MO service can be initiated timely, UE shall camp on the network and be registered to both WCDMA CS and LTE PS.

Solution 1: Camp on LTE only
With combined EPS/IMSI registration in the same way as regular CSFB, UE camps on LTE only and receives CS paging from LTE air interface, as figure 7.1-1 shows. 
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Figure 7.1-1: Idle UE Camp in LTE

When CS paging is received or voice call is originated, UE falls back to WCDMA for CS service by:

· Option A: UE initiates ESR (Extended Service Request) procedure. eNB directs UE to WCDMA for CS call in similar way as CSFB. If UE supports concurrent WCDMA CS and LTE PS operation, PS domain is kept in LTE. It is FFS whether new RRC message or parameters need to be defined. 

· Option B: UE directly accesses WCDMA and setup CS call without initiating ESR in LTE. Without LTE guidance on WCDMA carrier frequency and system information, the call setup delay may be longer than CSFB. It is FFS whether LTE system information should be enhanced to reduce CS call setup delay.

Solution 2: Dual standby on LTE and WCDMA
UE is CS registered to WCDMA and PS registered to LTE and camps on both LTE and WCDMA. CS paging is received from WCDMA air interface. When CS paging is received or voice call is originated, UE setups CS call in WCDMA.  

7.2 
Connected UE in LTE

When CS paging is received or voice call is originated by UE, CS call is setup in the same way as described in section 7.1 and PS service is kept on LTE. Then, concurrent WCDMA CS and LTE PS is enabled, as show in figure 7.2-1. If UE has 2Rx and 1Tx, the Tx has to be shared by LTE and WCDMA in terms of TDM, i.e. by C-DRX. With enhanced DCH, 20ms voice packet can be transmitted in 10ms and the remaining 10ms could be used for LTE transmission. The UL time alignment between LTE and WCDMA is up to UE implementation. Network based time alignment is not needed. It is FFS how to trigger eNB to enable the TDM operation. One potential way is: UE requests TDM operation by sending InDeviceCoexIndication to eNB. When CS call is completed, the eNB shall be informed e.g. by InDeviceCoexIndication to stop the TDM operation.
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Figure 7.2-1 Connected UE in LTE

7.3 
Connected UE in UMTS
When CS call is ongoing in UMTS, UE may receive PS paging from LTE or originate PS service, as show in figure 7.3-1. In this case, UE enters RRC_CONNECTED in LTE. Then, concurrent WCDMA CS and LTE PS is enabled in this case in same way as section 7.2. 
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Figure 7.3-1 Connected UE in UMTS

---------------------------------------------------End of the Change------------------------------------------------------
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