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1. Introduction

    After the discussion in RAN1#66bis, it was agreed to support different UL-DL configurations between inter-band carriers in Rel-11. However, several open issues are still there to be solved to settle down all the details [1]: 

Questions to address:

· Is cross-carrier scheduling between aggregated TDD cells with different UL-DL configurations supported?

· How many bands are supported? (QC: supporting more than 2 bands is quite unrealistic)

· Are there any restrictions on which combinations of UL-DL configurations can be aggregated?

· Is PUCCH still transmitted on only 1 CC?

· Is PUCCH always on the PCell?

· Is PHICH transmitted on the cell carrying the UL grant?

· Same HARQ timing rules as in Rel-10?

· Same scheduling timing as in Rel-10?

    In this contribution, we present our view on these issues and see if further progress can be made.
2. Discussion 

Q1: Are there any restrictions on which combinations of UL-DL configurations can be aggregated?
    The restriction should be made based on reduction of specification effort. If new HARQ timing is to be introduced, reduction of combination would help to reduce the number of new timing. Full flexibility would result in up to 7*6=42 combinations of different UL-DL configurations and different set of HARQ timing, if no unified rule is introduced. However, currently it is not so clear whether a new HARQ timing is doomed to be introduced and if it is introduced, whether limiting the combination would bring benefits. Another possible restriction is whether cell with different DL-to-UL switch point periodicities can be aggregated together. The concern for this restriction seems to mainly focus on the case when simultaneous UE transmission and reception is not supported, where subframe conflict determination should be introduced. A new type of conflict would be introduced, i.e. DL subframe type conflict special subframe type. Such conflict is different from DL and UL conflict as special subframe can have part of DL and part of UL, so another mechanism to coordinate the conflict between DL subframe type and UL subframe type may be needed. If no extra complexity is identified, limitation to the combination seems not needed to fully utilize the flexibility brought by the new feature.
Proposal 1: Consideration about whether to introduce restriction should be determined after the all the details is available ex. how or whether new HARQ timing is introduced/ how to deal with collision between DL subframe type and special subframe type. If no extra complexity is identified, limitation to the combination seems not needed to fully utilize the flexibility brought by the new feature.
Q2: Is PUCCH still transmitted on only 1 CC? Is PUCCH always on the PCell?
    There were a lot of discussions in Rel-10 carrier aggregation about whether multiple PUCCHs can be supported. In view of PUCCH reliability and PAPR issues brought up by multiple PUCCHs, finally it results in that we only have PUCCH on the PCell. We believe same argument can be applied here and a lot of effort can be save to support a new feature.
Proposal 2: PUCCH is transmitted only on the PCell.

Q3: Is PHICH transmitted on the cell carrying the UL grant?
    There seems no sufficient reason to decouple the reception of UL grant and PHICH as they are currently expected at the same timing and the same CC. Even it is beneficial to introduce PHICH reception at different timing or CC to optimize the non-adaptive retransmission, same optimization should be done to PDCCH. Therefore it is nature to keep PHICH transmit on the same cell carrying the UL grant.
Proposal 3: PHICH is transmitted on the same cell carrying the UL grant similar to Rel-10.

Q4: Same scheduling timing as in Rel-10?
    Currently two type of scenario could bring the need of introducing new scheduling timing. One scenario is that for a cell cross-carrier scheduled by another cell and the subframe type of the scheduling cell is UL. Another possibility is that for a UE doesn’t support simultaneous transmission and reception the scheduled subframe is determined as UL subframe. One possible solution is of course to prevent UE from being scheduled in those subframes while it comes with inefficiency and throughput loss. Similar as the result in Q2, exhausted list of different scheduling time should be avoided more study is needed to come out a unified solution for the scheduling timing.
Proposal 4: Baseline should be same scheduling timing as in Rel-10. More study is needed to see if a unified rule can be found to solve the un-schedulable subframe problem.
3. Conclusion

In this contribution, we discussed the issues related to different TDD UL-DL configurations in inter-band CA UE. Thus we propose:
Proposal 1: Consideration about whether to introduce restriction should be determined after the all the details is available ex. how or whether new HARQ timing is introduced/ how to deal with collision between DL subframe type and special subframe type. If no extra complexity is identified, limitation to the combination seems not needed to fully utilize the flexibility brought by the new feature.
Proposal 2: PUCCH is transmitted only on the PCell.
Proposal 3: PHICH is transmitted on the same cell carrying the UL grant.

Proposal 4: Baseline should be same scheduling timing as in Rel-10. More study is needed to see if a unified rule can be found to solve the un-schedulable subframe problem.
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