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1 Introduction

For NR V2X, with the introduction of unicast and groupcast support, HARQ feedback over sidelink becomes a necessary new feature to improve the reliability of SL communication. SA2 has provided some guidance on how to support this in a reply LS (S2-1910771[3]) for this issue, which basically indicates that:
	· If a group size and a member ID are provided by the V2X application layer, the V2X layer passes them down to the AS layer.

· In this case, the AS layer can use HARQ-ACK operation by using these information provided by the V2X layer. Therefore, Option 2 can be supported. Anyhow, which option is used is up to the AS layer.

· Please note that it is assumed that the V2X application layer provides accurate and up-to-date information on the group size and the member ID.

· If a group size and a member ID are NOT provided by the V2X application layer, the V2X layer cannot provide these information to the AS layer.

· In this case, Option 2 cannot be selected by the AS layer.


In RAN2#108 meeting [2], RAN2 conclusion of the discussion of SA2 LS is to let RAN1 to handle it first. Based on the RAN1 chairman notes of RAN1#99 [1], RAN1 has reached the following agreements on this issue:
	· Working assumptions on determination of actual PSFCH TX resource (physical layer procedure)

· For the PSFCH candidate resource set with Z PRBs and Y cyclic shift pairs in each PRB,

· Each PSFCH resource is indexed in the manner of frequency first and cyclic shift second.

· FFS the order of cyclic shift indexing in a PRB.

· PSFCH resource with the index ((K+M) mod (Z*Y)) is used for PSFCH transmission of a RX UE.

· K is the L1 source ID of the associated PSCCH/PSSCH.

· M is 0 for unicast and groupcast feedback option 1 and M is the member ID of the RX UE for groupcast feedback option 2.

· FFS whether to have the following restriction. 

· Groupcast HARQ feedback option 2 is not used if X > Z*Y (Y denotes the number of PSFCH in a PRB).

· Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.




In this paper, we discuss the remaining issues of supporting the HARQ feedback options based on the solution proposed by SA2 and RAN1.
2 Discussions
In our understanding, for AS layer to support option 2, the member ID needs to be translated into a unique PSFCH resource which is not to be used by other group members. Based on the RAN1 working assumption “PSFCH resource with the index ((K+M) mod (Z*Y)) is used for PSFCH transmission of a RX UE”. So, since K, Z, Y are all common for each of the RX UE. The PSFCH resource is solely determined by Member ID M. However, If the member ID is not within the range of group size, then the different M values in (K+M) mod (Z*Y) may map it to the same PSFCH resource, assuming X<=Z*Y. It is also worth noting that RAN1 has an assumption that the member ID M is an integer between 0 and X-1. 
Observation 1
AS layer mechanisms for HARQ feedback option 2 assumed member ID is within the range of group size. 

Hence, RAN2 should send a LS to SA2 asking for the clarification of the range of member ID because this is important to ensure the compatibility of upper layer and lower layer designs for SL groupcast.
Proposal 1
RAN2 send a LS to SA2 asking whether member ID is within the range of group size.

In the LS reply from SA2 [3], it has been clearly indicated that Option 2 cannot be selected by the AS layer if group size and a member ID are NOT provided by V2X layer. However, SA2 does not conclude that which option (1 or 2) is to be used by the UE if group size and member ID is provided by V2X layer. Instead, it said “Anyhow, which option is used is up to the AS layer”.

Observation 2
AS layer (either MAC or PHY) need to decide which option to use if group size and member ID are provided by upper layers. 

It seems that HARQ feedback option selection for SL groupcast can be done in L1 (Physical layer). By comparing the group size X (passed from L2 to L1) with the PSFCH resource configurations assigned to this pool (Z*Y), L1 procedure can make a choice, and this choice can be opaque to the upper layers. Nonetheless, the physical layer procedure assumed by RAN1 is only applicable if a TX resource pool is designated. We cannot ignore another dimension of this problem, which is the TX pool selection issue. If the TX UE is configured with multiple TX pools, each of those pools may have a varying capacity of PSFCH resources. So, the upper layer, as knowing both the TX resource pool configurations and the group size, can make an intelligent decision about which TX pool is suitable for this SL groupcast for which option. From this sense, the HARQ feedback option cannot be separated from the TX pool selection. Ultimately, it is MAC layer, not PHY layer to decide Option 1 vs Option 2 for SL groupcast. 
Observation 3
SL groupcast HARQ feedback option selection is related to TX pool selection in MAC layer.
Another consequence of this scheme is that the individual HARQ feedback in Option 2 is exposed to L2, or only MAC layer is informed about “retransmission or not” by Layer 1. As the sender UE of the groupcast may receive ACK/NACK respectively from each intended receiver in a managed group. Those HARQ feedback can be exposed to L2 to help TX-side RLM measurements. For example, If UE A and UE B have a sidelink session. Meanwhile UE A and UE B are in the same groupcast. UE A may get HARQ from UE B for its groupcast transmissions. This HARQ information could be used to monitor radio link quality between them.
Observation 4
There are some merits to expose the individual HARQ option 2 ACK/NACK information in MAC layer.
Based on the above observations, we have the following proposal:
Proposal 2
RAN2 discuss:

1) whether let MAC layer to do joint selection of TX pools and HARQ feedback options, with the knowledge of group size, and TX pool configurations.

2) whether L1 provides the individual ACK/NACK of each receiver in HARQ feedback Option 2 to MAC layer if a SL groupcast transmission fails.

3 Conclusion

In this contribution, we discussed the remaining issues for HARQ feedback design Option 2 for SL groupcast, and we have the following observations:

Observation 1
AS layer mechanisms for HARQ feedback option 2 assumed member ID is within the range of group size. 

Observation 2
AS layer (either MAC or PHY) need to decide which option to use if group size and member ID are provided by upper layers. 

Observation 3
SL groupcast HARQ feedback option selection is related to TX pool selection in MAC layer.
Observation 4
There are some merits to expose the HARQ option 2 ACK/NACK information in MAC layer.

Then, we have the following proposals:
Proposal 1
RAN2 send a LS to SA2 asking whether member ID is within the range of group size.

Proposal 2
RAN2 discuss:

1) whether let MAC layer to do joint selection of TX pools and HARQ feedback options, with the knowledge of group size, and TX pool configurations.

2) whether L1 provides the individual ACK/NACK of each receiver in HARQ feedback Option 2 to MAC layer if a SL groupcast transmission fails.
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