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1. Introduction

Joint TDD-FDD operation is currently being investigated in RAN1 including several aspects such as CA, inter-node resource aggregation and enhanced dual mode. At RAN1 #74 the following conclusions were reached:

· The LTE TDD-FDD carrier aggregation solution according to the agreement in RP-130888 is identified for TDD-FDD joint operation solution in case ideal-backhaul is assumed.

· If it is decided to specify dual connectivity as a result of the RAN2 small cell enhancement SI, and it is decided to support a solution that is not based on CA for TDD-FDD joint operation, then it would be desirable that the dual connectivity feature would be designed to support TDD-FDD dual connectivity in the applicable scenarios, in addition to TDD-TDD and FDD-FDD dual connectivity. 

· Identify whether there are any relevant scenarios and requirements that are not satisfied by the above two bullets, and if so, identify appropriate solutions. 

This contribution discusses the open issue regarding other scenarios and requirements that are not covered by either TDD-FDD CA or inter-eNB resource aggregation. 
2. Discussion
An enhanced dual mode operation was identified as a possible scenario for joint TDD-FDD operation [1]. During discussions at the RAN1 #74 meeting it turned out that there were divergent views on what an enhanced dual mode would offer that could not be provided by TDD-FDD CA or inter-eNB resource aggregation. One viewpoint in [2] is to enhance the existing mobility procedures to support differentiated services between macro and small cell layers in a heterogeneous network deployment where the eNBs are connected by a non-ideal backhaul link. 
We believe that the issues raised for enhanced dual mode can also be solved in CA or inter-eNB resource aggregation. For example, we see the following similarities between enhanced dual mode and either inter-eNB resource aggregation or TDD-FDD CA:

1. Support of different bands and band combinations

2. In case of single UL RF capability and non-ideal backhaul a mechanism is required to transmitting UCI to different and non-co-located serving cells.

3. Furthermore, if a UE has single RF capability, some RF re-tuning could be required to switch between different RF bands. Thus it is questionable if this fast switching can be accomplished in a dynamic manner. For this to work according to the proposals presented in [2] and [3] the UE may require dual RF capability which again implies that this solution, if needed, falls under either TDD-FDD CA or inter-eNB resource aggregation. 
4. For TDD-FDD CA an eNB can offload UEs from one serving cell to the other, where the cells operate in different duplex modes. The existing inter-frequency handover procedure should be sufficient in this case since source and target eNBs are one and the same.
Finally, it should be noted that the scenarios motivating enhanced dual mode [2], [3] are not exclusive to TDD-FDD operation but are also applicable when neighboring cells operate with the same duplex mode. Therefore, solutions to this problem, if deemed necessary, would require a more holistic evaluation including RAN2 study/feedback as was also pointed out in [4]. 
3. Conclusion

In this contribution we considered the need for other joint TDD-FDD solutions. Our preliminary assessment is that TDD-FDD CA and inter-eNB resource aggregation are sufficient for Rel-12. 
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