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1. Introduction
In RAN1 #96 meeting, there are some agreement for PSFCH, and indication for retransmission.

	Agreements:

· (Pre-)configuration indicates the time gap between PSFCH and the associated PSSCH for Mode 1 and Mode 2.
Agreements:

· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.

· RAN1 continues discussion on whether to support report from the receiver UE 

· No inter-BS communication will be considered.

To discuss aspects related to 1st sub-bullet & 2nd bullet during this week -revisit later

Agreements:

· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.




In this contribution, we discuss about time/frequency resource determination for PSFCH, and indication for retransmission
(Note: This document is a revision of R1-1904680.)
2. Discussion
It is agreed that NR V2X supports unicast and groupcast sidelink transmission. HARQ feedback can be supported to improve reception reliability. After a transmitter UE transmits PSSCH, receiver UE may report HARQ feedback via PSFCH. The PSFCH and associated PSSCH is agreed with a (pre-)configured time gap for both mode 1 and mode 2. In mode 2, after the transmitter UE detects NACK, it may select another PSSCH resource for retransmission. As in mode 1, after detecting NACK, the transmitter UE may sends an indication to network for requesting retransmission resources. Further discussion is shown below.
PSFCH
In RAN1 #95 meeting, it is agreed that a dedicated channel (e.g., PSFCH) is designed to transmit HARQ-ACK feedback for sidelink data transmission. In RAN1 #96 meeting, to avoid possible issues and design complexity on PSFCH, it is agreed that time gap between PSSCH and the associated PSFCH containing HARQ feedback is (pre-)configured, i.e. not signalled via PSCCH, for mode 1 and mode 2. To satisfy different latency requirements and different UE capabilities, it is possible to configure the time gap per sidelink pool. Different latency requirement can be easily handled in different sidelink pools.
Following the motivation and reasons, it is better to assume fixed or (pre)configured frequency relationship between PSSCH and the associated PSFCH. Given the fixed or (pre)configured time/frequency relationship, the available PSFCH resources can be determined upon determining PSSCH resource. One possible way is to limit PSFCH available frequency resources within PSSCH frequency resources, as shown in Figure 1. Moreover, since PSFCH may not need to occupy frequency resources as larger as PSSCH, it can be considered to support a (pre)configured bandwidth for PSFCH containing HARQ feedback and (pre)configured starting frequency location between PSSCH and the associated PSFCH. Thus, PSCCH does not need to indicate frequency resource of the associated PSFCH. In addition, the PSFCH bandwidth can depend on HARQ-ACK bit size and channel format as well. For instance, PSFCH similar as PUCCH format 0 can occupy one PRB for 1~2 HARQ bits. If CBG is supported, how to accommodate larger HARQ bits requires further consideration, such as utilizing PUCCH format 2 or via multiple PUCCH format 0 transmissions. 
Based on the fixed or (pre)configured frequency relationship, there is no need to design additional sensing and selection procedure for PSFCH resources. Thus, transmitter UE and receiver UE does not need to perform sensing procedure on PSFCH resources.
Proposal 1: PSFCH frequency resource is located within PSSCH frequency resources.
Proposal 2: For determining the resource of PSFCH containing HARQ feedback, support that frequency resource of the associated PSFCH is not signalled via PSCCH.
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Figure 1: Assume time gap is 1 slot.
Indication for retransmission
In RAN1 #AH1901 meeting, it is agreed that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission. There are three alternatives to indicate the need for retransmission:

Alt. a) Receiver UE sends an indication with form of HARQ ACK/NAK to gNB. 
Alt. b) Transmitter UE sends an indication with form of HARQ ACK/NAK to gNB.
Alt. c) Transmitter UE sends an indication with form of SR/BSR to gNB.
In RAN1 #96 meeting, it is agreed to support transmitter UE via Uu link to report the indication to gNB, and sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16. Thus, it seems to agree Alt.c.
However, since the transmitter UE may receive multiple SL grants to perform multiple sidelink transmissions, it is possible that part of SL grants requires request for retransmission and part of SL grants does not. It is not clear how to utilize the indication with form of SR/BSR to indicate such situation of retransmission need. One possible way is to use different SR configurations associated with different SL grants, such as via timing association. Another way is to report such situation of retransmission need via SL BSR. It means that SL BSR needs to consider HARQ buffer status for request sidelink retransmission, which needs RAN2 design [4].

Moreover, it is agreed that blind retransmissions of a TB are supported for SL by NR-V2X. It is also discussed that PSFCH containing HARQ feedback is possible within the multiple blind retransmissions. For instance, there are one initial transmission and two blind retransmissions for a TB. In case that time gap is configured to one slot, there are at most three available PSFCH resources for the TB in separate slots. The question is whether receiver UE reports HARQ feedback via the three available PSFCH resources. From our aspect, it is beneficial for receiver UE to report HARQ feedback on the available PSFCH resources. Firstly, transmitter UE can confirm PSCCH reception in receiver UE side. Secondly, when transmitter UE receives ACK, the transmitter UE can stop unnecessary blind retransmissions. Thirdly, when detecting ACK, it is possible for transmitter UE to transmit another TB via reserved sidelink resources.
Proposal 3: For a SL grant, it supports to transmit PSFCH containing HARQ feedback for initial transmission and/or for blind retransmission other than the last blind retransmission. 
In case that transmitter UE receives PSFCH containing HARQ feedback for initial transmission or for blind retransmission other than the last blind retransmission. If the PSFCH contains NACK, there may be a question that whether such NACK can trigger an indication for the need of retransmission. From our view, if there are remaining blind retransmission resources scheduled by same SL grant, there is no need to report the indication. When the transmitter UE receives PSFCH containing NACK associated with last blind retransmission, the indication for the need of retransmission can be reported.
Proposal 4: For mode 1, indication for the need of retransmission is reported when transmitter UE receives PSFCH containing NACK associated with last blind retransmission scheduled by a SL grant.
3. Conclusion

In this contribution, we have following proposals:
Proposal 1: PSFCH frequency resource is located within PSSCH frequency resources.
Proposal 2: For determining the resource of PSFCH containing HARQ feedback, support that frequency resource of the associated PSFCH is not signalled via PSCCH.

Proposal 3: For a SL grant, it supports to transmit PSFCH containing HARQ feedback for initial transmission and/or for blind retransmission other than the last blind retransmission. 
Proposal 4: For mode 1, indication for the need of retransmission is reported when transmitter UE receives PSFCH containing NACK associated with last blind retransmission scheduled by a SL grant.
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