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1 Introduction

At RAN1 #72bis, the signaling support for eIMTA was extensively discussed. One important aspect is which subframes could be used as flexible subframes for eIMTA capable UEs and there is a way forward supported by a number of companies [1]. In this contribution, we share our views on the potential impact by allowing UL transmission in MBSFN subframe for dynamic TDD.
2 Discussion
As indicated in the WID, backward compatibility should be maintained for legacy UEs in cells with TDD UL-DL reconfiguration and the performance of legacy UEs should be considered. It is obvious that the legacy UE can only follow the TDD UL-DL configuration broadcasted in the SIB 1 while eIMTA capable UEs could have different UE behaviors, e.g. the HARQ operation could follow reference UL-DL TDD configurations other than the one signaled in SIB1 [2]. 

From a legacy UE perspective, if a subframe is configured as an UL subframe by SIB1, it could potentially be used as a flexible subframe with limited standardization impact, i.e. the eNB could use this subframe for DL transmission to eIMTA capable UEs and at the same time avoid scheduling UL (re)transmissions for legacy UEs. However, it should be noted that only a subset of the UL subframes configured by SIB1 can be used as flexible subframes in order to keep normal PUCCH/PUSCH operations for legacy UEs. 

On the other hand, if a subframe is configured as a DL subframe by SIB1, it is difficult to use the whole subframe for UL (re)transmissions since the legacy UEs will expect cell-specific reference signals in these subframes (in non-MBSFN region for MBSFN subframe) for the purpose of RLM/RRM. To limit the legacy impact, if the DL subframe is not configured as a MBSFN subframe, it is preferred that this subframe cannot be used for UL transmissions. 
Proposal 1: A subframe configured as DL subframe and not configured as MBSFN subframe should not be used as a flexible subframe.
The remaining question is whether UL transmission should be allowed in a subframe which is configured as a DL subframe and at the same time configured as a MBSFN subframe. Note that the non-MBSFN region should be kept unchanged regardless of the design options in the MBSFN region. Following the HARQ operation proposal in [2], PUCCH carrying HARQ-ACK feedback could be restricted to static UL subframes and PUCCH carrying CSI report and/or SR can also by implementation be configured in static UL subframes. Therefore, only PUSCH transmission in these subframes needs to be discussed. 
One motivation to allow UL transmission in MBSFN subframe is that the legacy UE could explore the benefit of 10ms periodicity of UL HARQ timing. As an example, one could broadcast TDD UL-DL TDD configuration 1 in SIB1 and at the same time configure subframe 4/9 as MBSFN subframes. The eIMTA capable UEs then use subframe 3/4/8/9 as flexible subframes. For legacy UEs, the UL (re)transmissions could be scheduled in static UL subframes, i.e. subframe 2/7. For eIMTA capable UEs, UL (re)transmissions could be scheduled in both static and flexible subframes if a fixed reference TDD configuration .e.g. UL-DL configuration 0, is used for UL transmission. In this case, the HARQ RTT time for the legacy UE is shorter compared to the case when UL-DL configuration 0 is configured in SIB1. 
However, considering the fact that guard period will be needed when the link direction switches from DL to an UL, 2 or 3 OFDM symbols cannot be received at the eNB side. The performance of punctured PUSCH needs to be carefully studied before agreeing on the proposal. If the performance impact is deemed to be large, new PUSCH designs might be needed which inevitably involves significant standardization effort. This should be taken into account when discussing the potential benefit of such schemes.

Proposal 2: Further evaluations are needed to decide whether UL transmission is allowed in MBSFN subframe taking into acount the potential benefit and standarlization effort.
3 Conclusion

In this contribution we discussed whether UL transmission is allowed be in MBSFN subframes for dynamic TDD. Based on the discussion, we have the following proposal:
Proposal 1: A subframe configured as DL subframe and not configured as MBSFN subframe should not be used as a flexible subframe.
Proposal 2: Further evaluations are needed to decide whether UL transmission is allowed in MBSFN subframe taking into acount the potential benefit and standarlization effort.
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