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1. Introduction
At the RAN#60 meeting, the WI on TDD-FDD joint operation was agreed upon [1]. As a solution for TDD-FDD joint operation, carrier aggregation was already identified in the WID.
	Technical Report on TDD-FDD Joint Operation scenarios from RAN#60 until RAN#61

· 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.

Based on the work above consider whether such solutions, if any, need to be added to the Work Item itself, or in separate Work Items


In this contribution, we present our views on the possible solutions for TDD-FDD joint operation. The discussion herein is related to another contribution [2], in which our views on deployment scenarios and NW/UE requirements for TDD-FDD joint operation are described.

2. Discussion

As we described in our companion paper [2], we believe that current Rel.10 CA scenarios 1-4 and Rel.12 small cell enhancements (SCE) scenarios 2a/2b should be the target deployment scenarios for TDD-FDD joint operation. More specifically, ideal backhaul and non-ideal backhaul between the macro and small layers should be assumed. In the case of a non-ideal backhaul, current CA (referred to intra-eNB CA hereafter) is no longer possible. In order to enjoy aggregation of TDD and FDD cells in this case, dual connectivity for a separate frequency (referred to inter-eNB CA hereafter), in which component carriers on different frequencies operated by different eNBs are aggregated, should be introduced [3]. It is noted that RAN2 has agreed on inter-eNB CA as a potential solution under the higher layer SI on SCE (so called inter-node radio resource aggregation in their TR [4]).
We also believe that inter-eNB CA should be supported irrespective of the combination of duplex-modes [3]. Therefore, we propose the following.
Proposal 1:

· Inter-eNB CA should be supported in addition to intra-eNB CA as a solution for TDD-FDD joint operation
For non-CA capable UEs, TDD-FDD interworking was already specified in Rel. 8. In detail, handover between FDD and TDD cells has been supported since Rel-8, which is mandatory with FGI [5]. Idle mode mobility, i.e., cell reselection between FDD and TDD cells has also been supported as well. Therefore, we do not see the need to consider solutions other than intra-/inter-eNB CAs.
Proposal 2:

· No other solution is necessary other than intra-/inter-eNB CAs
For inter-eNB CA with a non-ideal backhaul, since tight scheduler coordination would not be possible between CCs, HARQ/scheduling must be performed independently within each CC [3]. Because of this, some HARQ/scheduling criteria from Rel. 10 need to be revised for inter-eNB CA, for example:
· PUCCH transmission only on PCell and
· cross-carrier scheduling using CIF.
Therefore, support of PUCCH configuration on multiple CCs and not relying on cross-carrier scheduling should be the baseline for HARQ/scheduling design for inter-eNB CA. Based on this observation, if we support intra-eNB CA and inter-eNB CA for TDD-FDD joint operation, the following two approaches are considered.
Approach 1: Specify a single HARQ/scheduling design for TDD-FDD CA for both intra- and inter-eNB CAs regarding PUCCH transmission and cross-carrier scheduling such that
· PUCCH can be transmitted on multiple CCs and
· cross-carrier scheduling is not used.
Approach 2: Specify different HARQ/scheduling designs for TDD-FDD CA for intra- and inter-eNB CAs, respectively, regarding PUCCH transmission and cross-carrier scheduling such that
for inter-eNB CA,

· PUCCH can be transmitted on multiple CCs and
· cross-carrier scheduling is not used,
but for intra-eNB CA,

· PUCCH is transmitted only on PCell and
· cross-carrier scheduling is supported by CIF.
For approach 2, extra specification effort is required to support intra-eNB CA especially in TDD-PCell case. For instance, when a TDD cell is the PCell, A/N is concentrated on some UL subframes in TDD-PCell, even if UL subframes of FDD-SCell are lightly loaded. Furthermore, support of cross-carrier scheduling is quite complicated. All of these issues need to be resolved only for intra-eNB CA. This means that all inter-eNB CA functionalities would need to be specified in addition to such intra-eNB CA functionalities.
On the other hand, if PUCCH transmission on multiple CCs is supported and if cross-carrier scheduling is not used even for intra-eNB CA, such extra work is not necessary. Based on this observation, we propose supporting approach 1.
Proposal 3:

· Specify single HARQ/scheduling design of TDD-FDD CA for both intra- and inter-eNB CAs regarding PUCCH transmission and cross-carrier scheduling, i.e., the starting point of TDD-FDD CA should be that
· PUCCH can be transmitted on multiple CCs and
· cross-carrier scheduling is not used.
3. Conclusion

In this contribution, we showed our views on the possible solutions for TDD-FDD joint operation. Our proposals are given below.
· Inter-eNB CA should be supported in addition to intra-eNB CA as a solution for TDD-FDD joint operation.
· No other solution is necessary other than intra-/inter-eNB CAs

· Specify a single HARQ/scheduling design of TDD-FDD CA for both intra- and inter-eNB CAs regarding PUCCH transmission and cross-carrier scheduling, i.e., the starting point of TDD-FDD CA should be that
· PUCCH can be transmitted on multiple CCs and
· cross-carrier scheduling is not used.
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