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Introduction
In the 3GPP RAN1 NR ad hoc meeting in January 2017 the following agreement was made on HARQ [1].
· [bookmark: _GoBack]RAN1 will down select following options to utilize HARQ-ACK feedback with more than one bit per TB until the next meeting
· Option 1: CB-group based re-transmission 
· Option 2: Decoder state information feedback 
· Option 3: CB-level outer erasure code 
· Option 4: Any combination of Option 1-3
· Other options are not precluded

CB-group based retransmission
Currently RAN1 has agreed to support one bit HARQ-ACK feedback per transport block (TB). For large TB sizes, and acceptable LDPC decoder latency, NR may support segmentation of the TB into code blocks (CB), similar to LTE. Furthermore, a CRC may be attached to each CB or group of CBs. So richer HARQ-ACK feedback is possible through multi-bit HARQ-ACK feedback with a granularity as fine as one bit per CB. This enables smaller retransmissions (as small as a single CB) and thereby improved the overall throughput in the DL [2].
But NR has to balance the enhancement in DL performance with the increased HARQ-ACK traffic in the UL. Instead of signaling one HARQ-ACK bit per CB, NR may consider signaling one HARQ-ACK bit per group of CBs to limit the control signaling overhead. 
[bookmark: _Ref471386577]The number of CBs in the group may depend on the use case and not all CBs may be configured to for one bit HARQ-ACK. An example for such an application is that of preemptive transmission of URLLC on eMBB. It has been agreed that URLLC may be preemptively transmitted on resources previously assigned to an eMBB UE [3]. The performance of CBs of the eMBB transmission affected by the URLLC transmission can be severely impacted. Even if the eMBB UE is provided knowledge of the affected CBs at the time of decoding, depending on the extent of interference or puncturing, the eMBB UE may not be able to recover those CBs. For such a scenario, reporting multi-bit A/N for the impacted CBs would be beneficial.
NR could consider dynamic or semi-static configuration of the number of HARQ-ACK bits in the feedback. 
Observation 1: Especially for URLLC transmission over eMBB, multi-bit HARQ-ACK can improve eMBB throughput.
Proposal 1: Support multi-bit HARQ-ACK feedback (option-1) with one bit for a group of CBs in NR DL.

Conclusion
Observation 1: Especially for URLLC transmission over eMBB, multi-bit HARQ-ACK can improve eMBB throughput.
Proposal 1: Support multi-bit HARQ-ACK feedback (option-1) with one bit for a group of CBs in NR DL.
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