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1 Introduction
In RAN1 #94bis meeting, the following agreements were made for the HARQ feedback in NR V2V communication [1]. 

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:

· Sidelink control information (SCI) is defined.

· SCI is transmitted in PSCCH.

· SCI includes at least one SCI format which includes the information necessary to decode the corresponding PSSCH.

· NDI, if defined, is a part of SCI.

· Sidelink feedback control information (SFCI) is defined.

· SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.

· FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.

· FFS how to include other feedback information (if supported) in SFCI.

· FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel

· FFS in the context of Mode 1:

· whether/how to convey information for SCI on downlink

· whether/how to convey information of SFCI on uplink

2 Discussion

In the previous RAN1 meeting, it was agreed to support sidelink HARQ feedback for the unicast and groupcast of NR V2X communication. However, some issues still remain to be discussed, such as the necessary information conveyed in physical layer to enable HARQ, resource allocation and the procedure of HARQ, etc. Therefore, we provide our views in this contribution.

2.1 Necessary information conveyed in physical layer
In addition to the Layer-1 destination ID, some companies mentioned that it is necessary to convey some additional IDs in the physical layer as well, such as the source ID or HARQ process ID. 
· Source ID

Since the receiver UE will send HARQ feedback, it should know the destination ID, namely the source ID of the transmitter UE. The source ID can be also used to identify the transmitter UE when combining transmission and re-transmission at the receiver side.

· HARQ process ID

If the transmitter schedules the HARQ resource, then it can deduce the HARQ process ID from the HARQ feedback resource used by the receiver UE. In this case, it is not necessary to convey the HARQ process ID. On the other hand, if the HARQ process is asynchronous, the HARQ process ID should be signalled. 
To signal the ID, it can either be conveyed in the SCI or used for CRC scrambling. If the ID is used for CRC scrambling, the receiver UE will fail to decode the SA of other UEs. Therefore, the receiver UE cannot know the status of resource utilization and its sensing performance will deteriorate. Hence, it is better to convey the ID in the SCI.

Proposal 1: The source ID is conveyed in the SCI.
2.2 Sidelink HARQ feedback procedure
For sidelink HARQ feedback procedure, the mechanism of both feedback resource allocation and feedback signalling should be carefully studied.
· Feedback resource allocation

It is important to consider who decides/schedules the resource for HARQ feedback and which resource can be used. There are several options:

1. The base station schedules HARQ resources
In case of resource allocation mode 1, it is natural to consider that the base station schedules the HARQ resource. The resources can be scheduled in an SPS or dynamic manner in a similar manner to scheduling resources for data transmission. 
2. The data transmitter UE (the HARQ receiver) schedules HARQ resources
This option is like the mechanism used for Uu link. If option 2 is supported, one issue should be further studied. Since the transmitter UE may not know the status (e.g. traffic type, CBR) of the receiver UE, the scheduled HARQ resource may collide with the resource used for the receiver UE’s own data transmissions. A possible solution is that the transmitter UE can schedule a set of HARQ resources and the receiver UE selects its HARQ resource from the set by taking into account its own status.
3. The data receiver UE (the HARQ transmitter) selects the HARQ resources
For this option, the transmitter UE may not know which resource is used by the receiver UE for HARQ feedback. In order to identify the HARQ feedback, information such as the source ID, destination ID and HARQ process ID need to be informed together with the HARQ feedback, which produces large overhead. Therefore, it is not beneficial that the data receiver UE selects the HARQ resource.
4. Another UE schedules the resources
This option can be considered if resource allocation mode 2-d is used. Similar to option 1, in this case, it is better that the scheduler UE schedules HARQ resource.
Proposal 2: The scheduler of sidelink data transmission schedules the resource for HARQ feedback.
· Feedback signalling
It was agreed that the HARQ-ACK is included in the SFCI. However, it is necessary to discuss which kind of feedback is signalled. The pros and cons are summarized in the table below in the case where only one of “ACK”, “NACK” or “DTX” is used.
	Case
	SA reception status
	Data reception status
	Feedback

	1
	Decoding success
	Decoding success
	ACK

	2
	Decoding success
	Decoding failure
	NACK

	3
	Decoding failure
	―
	DTX


If only NACK is fed back, the transmitter UE can’t distinguish case 1 and case 3. In other words, when the transmitter does not receive a NACK, it may think that the data is successfully decoded even if the receiver UE missed or failed to decode the SA.
In the case where only ACK is fed back, the transmitter can know whether the data is decoded successfully or not, whereas the transmitter cannot distinguish case 2 from case 3. But the behaviour of transmitter UE after getting NACK feedback or nothing may be different. For example, if the transmitter UE gets a NACK feedback from the receiver UE, it can reselect transmission resource or change the MCS and then do a retransmission. If the transmitter does not get any feedback, it may think the receiver UE missed the SA due to HD constraint. So the transmitter can retransmit the data without reselecting the sidelink resource. To conclude, it is also necessary to feedback the NACK if transmitter UE’s behaviour is different in case 2 and case 3.
Proposal 3: The receiver UE should send ACK to the transmitter UE. If the transmitter UE’s behaviour after receiving NACK is different from that of DTX, the receiver UE should send NACK to the transmitter UE as well.
3 Summary
In this contribution, the following observation and proposals are made:
Proposal 1: The source ID is conveyed in the SCI.

Proposal 2: The scheduler of sidelink data transmission schedules the resource for HARQ feedback.
Proposal 3: The receiver UE should send ACK to the transmitter UE. If the transmitter UE’s behaviour after receiving NACK is different from that of DTX, the receiver UE should send NACK to the transmitter UE as well.
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