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1 Introduction
In the RAN1#96bis meeting, the following agreements and working assumption were made for physical layer procedures for NR-V2X [1]. 

Agreements:

· In HARQ feedback for groupcast,

· When Option 1 is used for a groupcast transmission, it is supported 

· all the receiver UEs share a PSFCH

· FFS: a subset of the receiver UEs share a PSFCH

· FFS: all or a subset of receiver UEs share a pool of PSFCH.

· When Option 2 is used for a groupcast transmission, it is supported 

· each receiver UE uses a separate PSFCH for HARQ ACK/NACK.

· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission

· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)

· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission

· Note: Each PSFCH is mapped to a time, frequency, and code resource.

Working assumption:

· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast

· Support at least the use of TX-RX geographical distance

· FFS whether or not to additionally use L1-RSRP

· Companies are encouraged to perform additional evaluations/analysis

In this contribution, we discuss the remaining issues on HARQ feedback for NR V2X communication.
2 Discussion of HARQ feedback for sidelink groupcast
        In the previous RAN1 meeting, RAN1 confirmed the WA of supporting both NACK only and ACK/NACK when HARQ feedback is enabled.  The remaining discussion is about the resource allocation for these two options.
· Option 1 (receiver UE transmits only HARQ NACK)
In option 1, it is supported that the receiver UEs share one PSFCH for NACK feedback. RAN1 needs to further study the following issues:

1) Whether a subset of the receiver UEs share a PSFCH

For groupcast communication in option 1, it is not necessary that all receiver UEs send HARQ feedback. The benefits of supporting that a subset of receiver UEs send HARQ feedback include: 1) the receiver UEs which do not send HARQ feedback can send for example their own data; 2) there will be less sidelink interference.
Therefore, for the option where receiver UE only send NACK, it is beneficial that a subset of receiver UEs share a PSFCH.
Proposal 1: Support that a subset of the receiver UEs share a PSFCH.
2) Whether all or a subset of receiver UEs share a pool of PSFCH

RAN1 agreed that all receiver UEs share a PSFCH. However, it is possible that the transmitter UE may not be able to decode the PSFCH if the number of receiver UEs sending HARQ feedback is large. 
From our point of view, the motivation to support sharing a pool of PSFCH among receiver UEs is to support a large number of receiver UEs which send HARQ feedback. Because if the number of receiver UEs sending HARQ feedback is beyond the PSFCH multiplexing capability, and they share one PSFCH for HARQ feedback transmission, the transmitter UE may not be able to successfully decode the PSFCH. If receiver UEs can share a pool of PSFCH consisting of multiple PSFCH, more receiver UEs can send HARQ feedback.
However, with option 1, the transmitter UE will perform retransmission if it receives at least one NACK feedback. Therefore, the benefit of supporting a large number of receiver UEs sending HARQ feedback is not clear. If the number of receiver UEs is larger than the maximum number of UEs that can be multiplexed in a PSFCH, a simple solution is to restrict the number of UEs that send feedback with one shared PSFCH.
Proposal 2: Not support that all or a subset of receiver UEs share a pool of PSFCH.
· Option 2 (receiver UE transmits HARQ ACK/NACK)

For option 2, RAN1 needs to further study whether all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission.
From our point of view, the motivation to support sharing PSFCH in option 2 is to reduce PSFCH overhead. If the maximum number of UEs that can be multiplexed in one PSFCH is larger than the number of UEs which need to HARQ feedback, it is beneficial that the receiver UEs share a PSFCH, from the perspective of reducing PSFCH overhead.
Proposal 3: If the maximum number of UEs that can be multiplexed in one PSFCH is larger than the number of receiver UEs needing to send HARQ feedback, it is supported that the receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission.
In the previous RAN1 meeting, RAN1 made a working assumption that distance information is used to enable the HARQ feedback for groupcast and further study the RSRP-based HARQ enablement. 
If the motivation is to guarantee that receiver UEs within a certain range of the transmitter UE should successfully receive the packet, it is preferred to use distance to decide whether to send HARQ feedback because all receiver UEs within the required communication range should send HARQ feedback.

If the motivation is to reduce the overhead for groupcast communication, RSRP can be used because a receiver UE with high RSRP can successfully decode the PSSCH of the transmitter UE with a high probability, it is not necessary for such a receiver UE to send HARQ feedback. Therefore, by using the RSRP, only the receiver UEs with RSRP under a certain value need to send HARQ feedback, thus reducing the overhead in groupcast communication.

Since the choice of whether to use distance or RSRP to decide to send HARQ feedback may depend on different motivations, it is preferred to support using both Tx-Rx distance and RSRP.

Proposal 4: Support using Tx-Rx distance and RSRP to determine whether to send HARQ feedback.
3 Summary
In this contribution, the following proposals are made:
Proposal 1: Support that a subset of the receiver UEs share a PSFCH.
Proposal 2: Not support that all or a subset of receiver UEs share a pool of PSFCH.
Proposal 3: If the maximum number of UEs that can be multiplexed in one PSFCH is larger than the number of receiver UEs needing to send HARQ feedback, it is supported that the receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission.
Proposal 4: Support using Tx-Rx distance and RSRP to determine whether to send HARQ feedback.
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