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1 Introduction
In RAN#60, a work item on TDD – FDD joint operation was agreed [1]. The objective of core part of the work item in the first quarter is described as below:

· 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 FDD-TDD 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.

In this contribution, we provide our views on the first bullet.
2 Deployment scenarios
2.1 Deployment scenarios
We consider both homogeneous deployment and heterogeneous deployment are relevant.

All CA scenarios in [2], i.e.CA scenarios 1, 2, 3 and 5 as homogeneous deployment scenarios, and CA scenario 4 as heterogeneous deployment scenario, would be relevant. These deployment scenarios were identified in Rel-10 for carrier aggregation deployments. So TDD – FDD joint operation should be considered for these scenarios. Among CA scenarios, relevance of CA scenario 1 may depend on carrier frequency assumptions because F1 and F2 are assumed as likely of the same band in CA scenario 1.

Small cell scenarios 2a and 2b (= heterogeneous deployment scenario) were identified for small cell enhancement in [4] (or scenario 2 in [5]) in Rel-12. Therefore TDD – FDD joint operation should be also considered for these scenarios. On the other hand, small cell scenarios 1 would not be relevant as they are co-channel scenarios.
Other remaining scenario would be homogeneous deployment other than CA scenarios. For TDD – FDD joint operation, it may be possible that TDD layer and FDD layer are co-located but served by different eNBs connected with non-ideal backhaul. This may be possible, e.g. when TDD layer and FDD layer were deployed independently and later they will be combined for joint operation to provide higher user peak rate, etc.

In the deployment scenarios other than CA scenarios, where TDD layer and FDD layer may be served by different eNB and connected with non-ideal backhaul, CA may not be adopted. So it will be beneficial if inter-eNB joint operation is supported between TDD and FDD carriers for both heterogeneous and homogeneous deployment scenarios.
2.2 Backhaul assumptions

Ideal backhaul is not always available for deployment. Therefore we consider both ideal and non-ideal backhaul between TDD layer and FDD layer should be supported for TDD – FDD joint operation.
Backhaul assumptions identified in [3] could be reused not only heterogeneous deployment but also homogeneous deployment, i.e. macro TDD and macro FDD deployment.

2.3 Carrier frequency assumptions

Co-channel scenarios could not be relevant because it would be impossible that the same carrier frequency would be assigned to both TDD and FDD within an area.
2.4 Others – synchronization
Both synchronized and un-synchronized scenarios should be considered between TDD and FDD carriers as identified for small cell enhancement in [3]. CA scenarios could be categorized as synchronized scenarios and TAE for CA could be reused between TDD and FDD carriers. 
Even in synchronized scenarios, there may be two cases, synchronized and unsynchronized from UE point of view, as identified during work on new carrier type.
3 Requirements
3.1 UE requirements (to enable identified solution)
· Conclusion of small cell enhancement could be reused, e.g.

· Support of simultaneous transmissions on TDD and FDD carriers for solutions other than CA

· For CA, simultaneous transmission is not necessarily required
· Support of simultaneous receptions on TDD and FDD carriers
· Support of different Tx timing between TDD and FDD (i.e. multiple TA)

· Capable of dual mode (needless to say)
· UE may be required to support hand over between TDD – FDD
· At least for PCell change between TDD and FDD
· FGI bit 30 should be Yes (HO between TDD and FDD)
3.2 Performance requirements
· Sum of capacity of TDD cell and FDD cell under joint operation should be no less than sum of capacity of each cell without joint operation.
· Peak user data rate shall be no less than sum of peak data rate of each cell for use cases intended for user peak data rate
4 Possible use cases
4.1 Macro TDD and macro FDD deployment
In addition to existing CA and small cell scenarios, we consider following use cases are also relevant:
· Macro TDD and macro FDD deployment scenarios other than CA
· Both TDD and FDD have full coverage:
If both TDD and FDD carriers, widely separated, have full coverage, ISD of eNB may be much different between TDD and FDD carriers and eNBs for TDD and FDD may be not co-located. This may be possible e.g. one layer of higher carrier frequency was deployed first and another layer with lower frequency was deployed later, or TDD layer and FDD layer were deployed independently with full coverage and combined later for joint operation.
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5 Conclusion

We provided our view on deployments scenarios, UE/eNB requirements and a couple of use cases. It is proposed to capture the text as in chapter 2, 3 and 4 in the TR.
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