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1. Introduction
In the last RAN1#75 meeting, the following agreements on PDSCH/PUSCH coverage improvement were reached.

Agreements:
· For UEs in enhanced coverage mode for MTC,
· Repetition of PDSCH across multiple sub-frames is supported.

· Multiple repetition levels in time domain are specified.

Agreements:
· For UEs in enhanced coverage mode for MTC,
· Repetition of PUSCH across multiple sub-frames is supported.

· Multiple repetition levels in time domain are specified.

Agreements:
· For UEs in enhanced coverage mode for MTC, if/when PDSCH is indicated via (E)PDCCH:

· The relation of PDSCH timing to (E)PDCCH timing shall be known to UE and shall not be configurable by higher layer parameter dedicated only for this purpose and shall not be indicated by (E)PDCCH. FFS on how to derive it or fixed by spec.

· Assigned PDSCH is transmitted not before end of (E)PDCCH, i.e., if subframe n is the last (E)PDCCH repetition then PDSCH start n + k (k > 0)

In this contribution, we give our consideration on HARQ process number reduction of PDSCH/PUSCH for UEs in enhanced coverage mode and variable PDSCH/PUSCH repetition times.
2. Discussion
For UEs in enhanced coverage mode, additional buffer is needed for the UE to receive and combine repeated PDCCH. In order not to increase the total UE BOM cost, the number of HARQ processes can be reduced so that some of the HARQ buffer can be used to buffer PDCCH. On the other hand, for the higher coverage enhancement level, PDCCH/PDSCH/PUSCH all need to be repeated as many as tens of times to compensate the coverage loss thus the time interval between PDCCH and PDSCH or between PDCCH and PUSCH or between PDSCH and PUCCH due to process delay is negligible compared to the transmission of the above channels. Therefore, three or four HARQ processes may be sufficient at least for higher coverage enhancement level. For the lower coverage enhancement level, more HARQ processes may be required. But considering the delay tolerance characteristic of MTC traffic, three or four HARQ processes may also be sufficient.
Observation: Three or four HARQ processes may be sufficient for uplink and downlink in enhanced coverage mode.
Proposal 1: The number of HARQ processes for uplink and downlink in enhanced coverage mode should be reduced.
During the initial random access procedure, the network can acquire a coarse channel condition of the UE from receiving Msg1/Msg3 and determine an initial repetition number for PDSCH/PUSCH. In the subsequent PDSCH/PUSCH transmission, if the network finds that early decoding success takes place and if that lasts for several PDSCH/PUSCH repetition transmissions, the network can make a judgment that the UE’s channel condition was underestimated, thus reducing the repetition number may be an option to well match the current UE’s channel condition. Similarly, frequent PDSCH/PUSCH decoding failure may trigger the requirement to prolong the repetition times of PDSCH/PUSCH. Indication of the repetition number in DCI can solve the above problems. However, this will bring in more specification modifications. On the other hand, the current AMC scheme by adjusting the coding rate can be a good solution without any additional standardization work. So, we propose that DCI is not used to indicate the repetition times of PDSCH/PUSCH.  
Proposal 2:  DCI is not used to indicate the repetition times of PDSCH/PUSCH.
3. Conclusion

In this contribution, HARQ process number reduction of coverage improvement PDSCH/PUSCH and variable PDSCH/PUSCH repetition times are discussed. Based the above discussion, we have the following observation and proposals:
Observation: Three or four HARQ processes may be sufficient for coverage enhancement PDSCH/PUSCH transmission.

Proposal 1: HARQ process number for coverage enhancement PDSCH/PUSCH transmission should be reduced.

Proposal 2:  DCI is not used to indicate the repetition times of PDSCH/PUSCH.
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