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Introduction
In previous RAN1 meetings, we had reached to the following agreement and observation on NR frame structure [1, 2]:
Agreement in RAN1#85:
· NR design should strive at least to enable the possibility for
· Corresponding acknowledgement reporting shortly (in the order of X µs) after the end of the DL data transmission
· Corresponding uplink data transmission shortly (in the order of Y µs) after reception of UL assignment
· Note: may depend on e.g. UE capability/category, payload size, etc
· FFS: X and Y in the order of a few tens of or hundreds of micro sec is feasible
· Other mechanisms/configurations in addition to fast/short corresponding acknowledgement are needed
· For example to provide coverage or enable TD-LTE coexistence
Note: RAN1 will continue investigations about UE complexity, implementation processing time, interleaving

Observations in RAN1#86:
· At least followings are potentially identified as mean to realize the short processing delay and RAN1 will continue to study it
· Frequency-first and time-second mapping
· Code block segmentation that facilitates symbol-by-symbol processing
· Reduce symbol durations
· DL assignment and UL grant before and/or at the beginning of its scheduled data duration
· TBS restriction
· Timing advanced restriction
· Channel coding
· Front loaded RS mapping for control channel
· Grant free transmission

This contribution discussed the feasibility of self-contained and number of HARQ processes.
Frame structure and HARQ processes
Feasibility of self-contained approach
This section discusses the feasibility of the special subframe type with fast HARQ-ACK, aka “self-contained structure” as illustrated in Figure 1, where UL acknowledgement is transmitted in the same slot with the corresponding DL data transmissions.
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Figure 1: Self-contained structure

The main motivation of the self-contained structure is that it is beneficial from the forward compatibility perspective and it can also reduce the transmission latency. However, it is discussed that even if self-contained structure is introduced in the specification, the actual support of it may depend on UE capability, TBS, etc. Since RAN1 also agreed that HARQ-ACK timing can be configured by either dynamic or semi-static manner, it can be assumed that some UEs use self-contained approach with fast HARQ-ACK timing and other UEs use relaxed HARQ-ACK timing. Once there are some UEs that the self-contained approach is not applied for, the forward compatibility benefit from the self-contained approach is practically no longer applicable. Regarding the latency, HARQ retransmission typically happens with probability of about 10%. Therefore, HARQ-ACK timing may not materially influence the average latency. Of course, this latency reduction may be meaningful for some low latency use cases, e.g., URLLC. 
Detailed analysis on the HARQ timing was discussed in [3], which lists up aspects that should be considered if the self-contained approach is introduced for NR. Furthermore, In RAN2 and RAN3, a number of fronthaul split options are being discussed. [4] discusses possible fronthaul options and proposes that impacts by the fronthaul options should be taken into account for the radio interface design. One potential impact is the HARQ latencies from the MAC-PHY split option which is option 4 in [4]. This option will not be used in all of the deployments but it could be one option for the operator. However, the self-contained structure requires too strict latency requirement for the fronthaul for operators to select this option.
Number of HARQ processes
It is desirable to have as small number of HARQ processes as possible in order to minimize the amount of buffer size from the UE cost perspective. Therefore, one single HARQ process is the ideal case for the UE. However, single HARQ process requires not only self-contained structure in UE side but fast scheduling capacity to support back-to-back retransmission in gNB side. 
[bookmark: _GoBack]Given that self-contained structure cannot be the baseline for the NR UE, and that back-to-back retransmission is too demanding for the eNB scheduler implementation, it is proposed that more than one HARQ processes should be the baseline for NR. Detailed number of the HARQ processes is FFS.
Conclusions
For HARQ processes, this contribution proposes:
Proposal: 
· For all NR UEs and gNBs, more than one HARQ processes should be supported
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