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1 Introduction
In RAN 1 #73, updated WID for Rel-14 NB-IoT was agreed, where 2 HARQ processes and larger maximum TBS are supported. 

Power consumption and latency reduction

· Support in DL and UL for 2 HARQ processes and larger maximum TBS [RAN1, RAN2, RAN4].
In this paper, NPDCCH monitoring and new DCI format are discussed for 2 HARQ processes. 
2 New DCI Format

In order to support 2 HARQ processes, new DCI formats needs to be introduced with 1 bit to indicate HARQ process number. The simplest way is introduce one more bit to the new DCI format. Another alternative is moving one bit from other field, e.g., repetition number for NPUSCH and NPDSCH.  However, for extended coverage situation, we may benefit more from 2 HARQ processes since the periodicity of search space will be quite long and Rmax will be quite large. If within one search space, 2 HARQ processes can be supported, it can help to reduce power consumption and latency quite a lot. In Rel-13, the DL scheduling delay is designed targeting to schedule two UEs in one search space, even in coverage enhancement mode. Therefore, it is better to introduce 1 more bit to indicate the HARQ process number for both UL and DL. In order not to increase blind detection of NPDCCH, UE only needs to monitor for DCI format in one search space. 

Proposal: #1: Introduce a new DCI format for unicast channel for both UL and DL with 1 bit to indicate HARQ processes number without increasing NPDCCH blind detection.
3 NPDCCH monitoring for 2 HARQ processes
Since a new DCI format is introduced, UE needs to know when to monitor for which DCI format. One the other hand, old eNB (doesn’t support Rel-14 feature) cannot support new UE category with 2 HARQ processes, therefore, it is better to configured to UE with two HARQ processes by eNB. In addition, because there is no need to support 2 HARQ processes during RACH procedure and in RRC IDLE mode, eNB can configure UE for 2 HARQ processes by a dedicated RRC signaling. Moreover, UE shall monitor for legacy DCI format in CSS for both paging and RAR/Msg3-retx/Msg 4. 
For SC-PTM, considering the potential large transport block size, it is possible to support 2 HARQ processes. Therefore, the new DCI format can be used. 
Proposal: #2: Rel-14 UE monitors for legacy DCI format in CSS for both paging and RAR/Msg3-retx/Msg 4.
Proposal: #3: eNB configures UE with 2 HARQ processes by a dedicated RRC signaling. 
Proposal: #4: After receiving the configuration, UE monitor for new DCI format for 2 HARQ processes in USS and Type1-MSS and Type2-MSS for SC-PTM. 
4 Conclusion

In this paper, we discussed new DCI format and NPDCCH monitoring for 2 HARQ processes. We proposed that: 

Proposal: #1: Introduce a new DCI format for unicast channel for both UL and DL with 1 bit to indicate HARQ processes number without increasing NPDCCH blind detection.

Proposal: #2: Rel-14 UE monitors for legacy DCI format in CSS for both paging and RAR/Msg3-retx/Msg 4.
Proposal: #3: eNB configures UE with 2 HARQ processes by a dedicated RRC signaling. 
Proposal: #4: After receiving the configuration, UE monitor for new DCI format for 2 HARQ processes in USS and Type1-MSS and Type2-MSS for SC-PTM. 
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