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1 Introduction

In RAN1#86bis and #87, scheduling and HARQ mechanism design has been discussed, especially on URLLC and corresponding HARQ aspects. Partial agreements in RAN1#86bis [1] are:
· At least asynchronous and adaptive HARQ is supported for eMBB.

· NR supports at least UL transmission of at least single HARQ-ACK bit.

· Consider whether/how to support more than one HARQ-ACK bits per TB.

· Consider whether/how to support single HARQ-ACK bit per multiple TBs, e.g., HARQ-ACK bundling.

And in RAN1#87, further agreement on URLLC HARQ [2] is drawn as:
•
Asynchronous and adaptive HARQ  is supported for DL
Generally, more details need to be considered in URLLC and its HARQ process. In this contribution, we further discuss some URLLC HARQ considerations.
2 Discussion
In LTE TDD, the number of DL and UL subframes is not equal in a frame. And consequently, data transmission from multiple DL subframes needs to be acknowledged in a certain UL subframe and vice-versa for certain cases for the UL data transmission.  Such transmission of multiple ACK/NACK messages in UL or DL subframes leads to the implementation of HARQ-ACK multiplexing and bundling. 
In the UL of LTE, the UEs might be power constrained depending on their location within the cell. Thus for UEs in coverage constrained situations, ACK bundling is used as fewer bits need to be sent in this case. Considering 5G scenarios, variety of UEs will be deployed in one cell, and such UEs may include normal UE and other capability constrained UEs like wearable device, machine type communication device and others. Such power constrained issue will still exist as it is in LTE. 
Thus we observe that:
Observation 1: The reasons resulting in ACK/NACK bundling in LTE, which are the unbalance of DL and UL subframe and power constrain, still exist in 5G stage.
Thus, to answer the way forward in RAN1 #86bis, which is whether to support single HARQ-ACK bit per multiple TBs, we propose:

Proposal 1: The single ACK/NACK bit per multiple TBs, e.g. ACK/NACK bundling mechanism, should still be supported in NR. 
One of the main improvement in NR is that multiple scenarios like eMBB, URLLC, mMTC will be supported. Such improvement will introduce new system requirement and thus lead to different optimization or even totally different design in multiple aspects of physical layer according to different service types, e.g. control signaling, scheduling mechanism and so on. 
ACK/NACK mechanism is also one of important control step that will impact the system performance significantly, e.g. delay and experienced throughput, etc. Thus, similar optimization in ACK/NACK according to different service requirement should also be one valuable way forward to improve.
Thus we further observe:

Observation 2: In ACK/NACK of NR, considering the different service type, e.g. eMBB, URLLC, mMTC, would be one valuable way forward to improve the performance. 
Comprehensively considering the above observations, especially considering the delay optimization requirement from different service type (especially for URLLC), we propose that we should design the ACK/NACK bundling mechanism considering the factor of different service type.
Proposal 2: If the ACK/NACK bundling mechanism is introduced to NR, then the factor of different service type, especially for URLLC, should be considered in the bundling mechanism. 
3 Conclusion

In this contribution, we further discuss the consideration of NR ACK/NACK mechanism, especially from different service type perspective, e.g. URLLC. Based on the above analysis, and we have the following observations:

Observation 1: The reasons resulting in ACK/NACK bundling in LTE, which are the unbalance of DL and UL subframe and power constrain, still exist in 5G stage.
Observation 2: In ACK/NACK of NR, considering the different service type, e.g. eMBB, URLLC, mMTC, would be one valuable way forward to improve the performance. 
According to above observations, we further suggest:
Proposal 1: The single ACK/NACK bit per multiple TBs, e.g. ACK/NACK bundling mechanism, should still be supported in NR. 
Proposal 2: If the ACK/NACK bundling mechanism is introduced to NR, then the factor of different service type, especially for URLLC, should be considered in the bundling mechanism.
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