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1 Introduction

In RAN1 January NR Ad-hoc meeting, data scheduling and HARQ procedure have been discussed and some conclusions are drawn as below [1]:
· HARQ-ACK feedback with one bit per TB is supported.

· 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 (Samsung) 

· Option 2: Decoder state information feedback (Nokia)

· Option 3: CB-level outer erasure code (Qualcomm)

· Option 4: Any combination of Option 1-3

· Other options are not precluded

· Note that if RAN1 will not reach consensus in the next meeting, no support of utilization HARQ-ACK feedback with more than one bit per TB in Rel-15
Whether and how to support more than one bit HARQ-ACK feedback per TB is the key decision needs to be determined. In this contribution, we further discuss some general thought based on this background.
2 Discussion
In NR frame structure design, mini-slot is introduced due to consideration of different data type, e.g. URLLC data. This could make the data transmission more complex, e.g. the URLLC data from mini-slot could interrupt eMBB data transmission with puncturing or other ways. Those pre-emption or superposition transmission will impact HARQ process accordingly. 
If eMBB slot or TB is punctured with URLLC mini-slot data transmission, then the division of data transmission will be needed, and thus lead to scheduling behavior between multiple mini-slots. If we consider independent HARQ-ACK bit for URLLC mini-slots, which is a reasonable requirement, then it will further result in multiple HARQ-ACK bits during the whole slot or TB.  Thus, we think if the mini-slot is introduced due to URLLC, then multiple HARQ-ACK feedback per TB will be one reasonable solution way forward to be introduced, otherwise, the whole design of URLLC will be visibly impacted in Rel-15. 
Thus we observe that:
Observation 1: The utilization of HARQ-ACK feedback with more than one bit per TB is a reasonable solution way forward for URLLC, otherwise, the overall design of URLLC in Rel-15 will be impacted. 
With the pre-emption or superposition transmission of URLLC data, HARQ-ACK bits could be multiple or dynamic, but not as flexible as un-limited. The capability of signaling could limit the number of HARQ-ACK bits for one TB. URLLC data transmission will need more timely and reliable HARQ-ACK with the limited HARQ-ACK feedback resource. Thus the re-transmission resource for other data transmission, like eMBB or eMTC, will be impacted. E.g. the HARQ-ACK bits for eMBB slots could be bundled. 
Thus we observe that:

Observation 2: The design of NR HARQ-ACK resource could be impacted by the service type of data transmission, i.e. URLLC, eMBB, mMTC. 

And from the above analysis mentioning ACK/NACK bundling, we further propose that:

Proposal 1: The ACK/NACK bundling mechanism should still be supported in NR. 
If ACK/NACK bundling is designed in NR, then considering the timely feedback request from URLLC data transmission, the bundling and feedback mechanism should also consider the different requirement of data transmission between URLLC and eMBB/mMTC. 

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 and feedback mechanism. 
3 Conclusion

In this contribution, we further discuss the consideration of NR HARQ-ACK mechanism, especially from different service type perspective. Based on the above analysis, we have the following observations:

Observation 1: The utilization of HARQ-ACK feedback with more than one bit per TB is a reasonable solution way forward for URLLC, otherwise, the overall design of URLLC in Rel-15 will be impacted.
Observation 2: The design of NR HARQ-ACK resource could be impacted by the service type of data transmission, i.e. URLLC, eMBB, mMTC. 
And we further propose:
Proposal 1: The 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 and feedback mechanism.
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