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1	Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In RAN#71 meeting, a new study item "HSPA and LTE Joint Operation"[1] was approved. In RAN2#93bis, the Working Assumptions were approved as below according to [1][2]:
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.
In the contribution, we provided detailed analysis on dual standby UE behaviour and related TP proposal to this SI.
2	Discussion
In U&L Joint operation, for one certain UE with CS+PS concurrent services, UE will have two live connections to different RATs, CS voice service is served by 3G UMTS network and data service is served by LTE network. If to consider the minimum impact to the existing procedure and mechanism, dual-standby approach could be a nice candidate, which UE with dual Rx in idle mode can camp both LTE and UMTS independently without any coordination, and the connected UE is served by UMTS network for CS voice service and served by LTE network for PS data service. 
[image: ]
Figure 1: Dual Standby

Dual Standby is an UE functionality that UE can camp on both UMTS and LTE network in Idle mode and initiate PS service in LTE and CS service in UMTS separately. It includes these following features:
-  UE in idle mode will attach to UMTS and LTE network simultaneously;
-  UE in connected mode can support LTE PS service and UMTS CS service simultaneously;
-  UE only can establish PS data service via LTE network and CS AMR service via UMTS network.


Figure 2: Dual Standby UE register and call setup procedure
Compared with single standby approach, below observations are easily spotted. 
Firstly, low latency could be achieved if dual standby was adopted as U&L Joint cooperation. In dual standby, UE will request CS service in UMTS directly, while UE in single standby will request RRC/S1 UE context resource in LTE and LOCATION update (in UMTS potentially) before CS call setup in UMTS. UE will start to access UTRAN network from step 6 followed step 7c directly described in Figuer3. The follow step could be omitted during dual standby working.
-	CS Call setup in LTE
-	Measurement procedure (Optional)
-	RRC relocation
-	Search for serving cell with potential Location update


Figure 3: Compare the call setup procedure between Single standby and Dual Standby
Observation 1: Dual Standby solution will experience CS call setup performance with low latency.
Secondly, it is most important that impact to existing procedures and mechanisms should be minimized as key work assumption. For Dual standby UE, there is no additional requirement asked to CN for U&L joint cooperation support.
Observation 2: Dual Standby solution has the minimum impact to the existing procedures and mechanisms, especially no impact to CN.
However, for dual standby UE, more power consumption will be confronted with, because UE needs to monitor the system information from both RAT system.
Observation 3: Dual Standby solution introduce more power consumption of UE.
Based on above analysis, we propose to adopt Dual standby to be one candidate solution in U&L joint operation SI. Drafted TP is included as well for discussion.
Proposal: Dual Standby solution is suggested to be candidate of U&L joint cooperation.

4	Conclusion
This paper has provided a high level description of dual standby solution to support U&L joint cooperation. Network performance and minimum impact to existing system would be benefited by dual standby.
Observation 1: Dual Standby solution will experience CS call setup performance with low latency.
Observation 2: Dual Standby solution is the solution with the most minimum impact to the existing procedures and mechanisms.
Observation 3: Dual Standby solution introduces more power consumption of UE.
Proposal 1: Dual Standby solution is suggested to be candidate of U&L joint cooperation.
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[bookmark: _Toc427081391]7	Requirements and Potential Solutions
7.1 	Requirements
7.2 	Evaluation criteria	
[bookmark: _Toc427081392]7.3 	Potential solutions
7.3.1 Dual Standby 
UE with Dual-Rx concurrent operation/transmission could serve easily the scenario that one connected UE access UMTS network for CS voice service and access LTE network for PS data service. For UE in idle mode, Dual standby capability UE can reside in LTE and UMTS network simultaneously, and the UE could decide to access LTE network for PS service or UMTS network for CS service. 
Compared with legacy CSFB mechanism and single standby UE work mechanism, the UE supporting Dual Standby will experience CS call setup performance with low latency. Furthermore no impact to CN and the minimum impact to existing procedures and mechanisms could be achieved by Dual Standby, because legacy PS/CS call setup will be reused.  In spite of more power consumption in UE, Dual Standby could be practicable approach to support UMTS&LTE joint cooperation.
For Dual-standby, several features as below will be supported:
-  UE in idle mode will attach to UMTS and LTE network simultaneously;
-  UE in connected mode can support LTE PS service and UMTS CS service simultaneously;
-  UE only can establish PS data service via LTE network and CS AMR service via UMTS network.


Figure x.x : UE Dual Standby in UMTS and LTE network
In the Dual Standby, UE will register and setup call in UMTS and LTE separately, and monitor the both RATs’ system information in idle mode. 
[image: ]
Figure x.x : Dual Standby UE register and call setup procedure
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