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1. Introduction
In RAN#61, the updated WID “LTE TDD-FDD joint operation including Carrier Aggregation” [1] was approved. The detailed objectives include:
“Technical Report on TDD-FDD Joint Operation scenarios from RAN#60 until RAN#62
· Identify deployment scenarios of joint operation on FDD and TDD spectrum, and network/UE requirement to support joint FDD/TDD operation.
· Based on the identified deployment scenarios and network/UE requirements, identify possible other solutions  for TDD-FDD joint operation for example multi-stream aggregation and dual-mode UE supporting simultaneous operation on both modes in addition to LTE TDD-FDD carrier aggregation.”
This contribution shows our views on possible solutions for fast switching in LTE TDD-FDD joint operation based on non-ideal backhaul deployment scenarios.
2. Possible Solutions for LTE TDD-FDD Joint Operation other than CA
Ideal backhaul and non-ideal backhaul scenarios are agreed to be considered for TDD-FDD joint operation in [2]. In the forthcoming multi-layered heterogeneous, multiple nodes may provide services with different QoS (e.g., the macro cell providing low delay and good coverage while small cells handling the delay-tolerant data traffics).  The backhaul latency among multi-layered heterogeneous networks may be extremely large and uplink and downlink CA can’t be applied. For such non-ideal backhaul scenarios with extremely large latency, in order to improve the quality of user experience, possible solutions for fast switching are required for TDD-FDD joint operation with consideration on the UE capability. 
Three potential solutions are given in previous discussion in [3]. 

· Solution1: Service-triggered Handover
· Solution2: New RRC Enabled Switch and Return

· Solution3: Dual connectivity
Even UEs have the capability of simultaneous transmission and reception on FDD and TDD, simultaneous Dual mode TDD and FDD operation for such UEs is not feasible considering the impacts on higher layer and core network since two separate connections to the core network would be required. In that sense, fast switching is required. However, “Dual connectivity” can meet the fast switching requirement since such UEs supporting “Dual connectivity” can simultaneous transmit and receive data on FDD and TDD carriers with RLC/RRC/(or RAN) coordination. In order to resolve the latency problem caused by non-ideal backhaul, user plane structure 1A architecture (i.e., user plane data from small cells directly connect to the core network instead of being routed through the macro cell) can be applied.
“Service-triggered Handover” is feasible for UEs with single-uplink transmission and single-downlink reception capability.  The only problem of “Service-triggered Handover” may be that switching is not fast enough since the switching procedure is a layer 3 procedure.
“New RRC Enabled Switch” can be used for UEs with single-uplink transmission capability.  Being triggered by new service, new RRC connection will be established in macro cell which is similar to redirection. In this case, UE complexity would be increased and the data communication in small cells would be affected since such UEs need to monitor the paging message in macro cell. In order to resolve the paging monitoring problem, UEs may be allowed to monitor paging in the small cell or redirection initiated by small cell may be considered. The switching latency may be larger than that of “Service-triggered Handover” since UEs need to re-establish AS and NAS connection in macro cell after leaving small cell. 
Dual connectivity could also be applied to UEs with single-uplink transmission capability. The detailed solution may be:  UE establishes RRC connection with macro cell while radio bearer is established in small cell when the service only exists in small cell. If new VoIP traffic is coming, UEs can immediately establish VoIP bearer in macro cell. MAC layer and Physical layer switching between TDD and FDD cells can be accomplished by TDM approach. The TDM pattern may be predefined.  When there is no VoIP service, UEs will work in small cell (probably TDD) at most of the time and only transmit/receive signalling in the macro cell (probably FDD) at a very small fraction of the time. UE could fully work in macro cell when a VoIP service is established.
Proposal 1: Dual connectivity could also be applied to UEs with single-uplink transmission capability.
In RAN2, current discussion on scenario 2 is based on the assumption of UEs with 2Rx2Tx capability. In order to meet the fast switching requirement in LTE TDD-FDD joint operation for UEs with single-uplink transmission capability. We suggest RAN1 sends LS to RAN2 asking RAN2 to extend the dual connectivity discussion to UEs with single-uplink transmission capability.
 Proposal 2: RAN1 sends LS to RAN2 asking RAN2 to extend the dual connectivity discussion to UEs with single-uplink transmission capability.
3. Conclusion

This contribution shows our views on possible solutions for fast switching in LTE TDD-FDD joint operation based on non-ideal backhaul deployment scenarios. Based on the discussion, we have following proposals:
Proposal 1: Dual connectivity could also be applied to UEs with single-uplink transmission capability.
Proposal 2: RAN1 sends LS to RAN2 asking RAN2 to extend the dual connectivity discussion to UEs with single-uplink transmission capability.
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