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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This is a resubmission contribution of R1-1812792.
During the RAN1#94bis and RAN1#95, regarding physical layer procedures in NR V2X, the related agreements were made as follows [5]:
Agreements:
· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.
Agreements:
· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
Agreements:
· When SL HARQ feedback is enabled for groupcast, the following operations are further studied for the non-CBG case:
· Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-NACK transmission
· Whether/how to handle DTX issue (i.e., transmitter UE cannot recognize the case that a receiver UE misses PSCCH scheduling PSSCH)
· Issues when multiple receiver UEs transmit HARQ-NACK on the same resource
· How to determine the presence of HARQ-NACK transmissions from receiver UEs
· Whether/how to handle destructive channel sum effect of HARQ-NACK transmissions from multiple receiver UEs if the same signal is used
· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-ACK/NACK transmission
· How to determine the PSFCH resource used by each receiver UE
· [bookmark: _GoBack]FFS whether to support SL HARQ feedback per CBG
· Other options are not precluded
In this contribution, we provide our views on physical layer procedures, including the feedback mechanism in unicast communication and groupcast communication.

Discussion
Feedback mechanism for unicast communication
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In legacy LTE V2V/V2X, broadcast communication is supported. Comparing with LTE D2D, “Group destination ID” was removed from SCI field. In NR V2X, to meet more stringent requirement of advanced service [4], unicast communication should be introduced for sidelink. Similar ID information can be re-introduced in order to help the reception UE to skip decoding the unconcerned data and reduce power consumption of reception UE. In previous meeting, RAN1 has agreed that ‘Layer-1 destination ID is conveyed via PSCCH’. This Layer-1 destination ID information can be not only used to assist Rx UE to receive and decode its excepted data transmission, but also can be used to inform the other UEs the occupied/reserved resource for collision avoidance. So Layer-1 destination ID is better to be included in SCI contents rather than for CRC scrambling. In this way, the SCI can be decoded by any UE who receives the SCI transmission.
Proposal 1: For unicast data transmission, Layer-1 destination ID should be included in SCI contents.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]For additional Layer-1 ID(s), as discussed in our contribution [7], Layer-1 source ID is also needed. It can help a destination UE (i.e., Rx UE) more quickly identify the source UE and transmit ACK/NACK feedback to it comparing with obtaining the source ID from higher-layer. Moreover, the source UE (i.e., Tx UE) can easily find the expected ACK/NACK feedback information from the destination UE by means of source ID and destination ID.
Proposal 2: For unicast data transmission, Layer-1 source ID should be included in SCI contents.
Moreover, for the feedback transmission, since the feedback information only needs to be detected by the data transmission UE in unicast communication, the ID information can be used for CRC scrambling of feedback transmission. It can reduce the payload size of the feedback information and improve the reliability of feedback transmission.
Proposal 3: For unicast feedback transmission, Layer-1 source ID and Layer-1 destination ID can be used for CRC scrambling of feedback transmission.
 
Feedback mechanism for groupcast communication 
To support HARQ feedback for NR sidelink groupcast, the assignment of HARQ feedback resource should be studied. Two alternatives can be considered on the HARQ feedback resource for NR sidelink groupcast as following:
· Alt.1: Shared HARQ feedback resource for the reception UEs within the group
The reception UEs within the group only feedback ‘NACK’ to the transmission UE on the shared HARQ feedback resource. The transmission UE will perform retransmission of the previous groupcast data if it receives ‘NACK’ on the shared HARQ feedback resource. For this alternative the physical layer processing of HARQ feedback information can be common among the UEs within the group, so at the side of transmission UE the feedback signals from different UEs which carry ‘NACK’ can be treated as a kind of combing which can increase the coverage of HARQ feedback. Shared HARQ feedback resource can save the HARQ feedback resource. However because only NACK will be sent on shared HARQ feedback resource, how to handle the DTX issue should be further studied. 
· Alt.2: Dedicated HARQ feedback resource for each reception UE within the group
For this alternative each reception UE within the group has its own HARQ feedback resource, it will send ‘NACK’ or ‘ACK’ according the result of data reception. This alternative requires much more resources than the Alt.1. One advantage of Alt.2 is that the transmission UE can distinguish the result of data reception according to the HARQ feedback from each UE within the group, it can perform link adaptation or power control.
Proposal 4: Study the assignment of HARQ feedback resource on sidelink for NR sidelink groupcast, e.g. shared HARQ feedback resource for UEs within the group, and how to handle DTX issue should be further studied.

Conclusion
In this contribution, we focus on feedback mechanism for unicast communication and groupcast communication and present our views. We have the following proposals:
Proposal 1: For unicast data transmission, Layer-1 destination ID should be included in SCI contents.
Proposal 2: For unicast data transmission, Layer-1 source ID should be included in SCI contents.
Proposal 3: For unicast feedback transmission, Layer-1 source ID and Layer-1 destination ID can be used for CRC scrambling of feedback transmission.
Proposal 4: Study the assignment of HARQ feedback resource on sidelink for NR sidelink groupcast, e.g. shared HARQ feedback resource for UEs within the group, and how to handle DTX issue should be further studied.
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