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1. Introduction
The following agreements were made on physical layer procedures for NR V2X in the RAN1 #95 meeting [1]:
Agreements:
· Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH.

Agreements:
· When SL HARQ feedback is enabled for unicast, the following operation is supported for the non-CBG case:
· Receiver UE generates HARQ-ACK if it successfully decodes the corresponding TB. It generates HARQ-NACK if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.
· FFS whether to support SL HARQ feedback per CBG
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
· FFS whether to support SL HARQ feedback per CBG
· Other options are not precluded
Agreements:
· It is supported to enable and disable SL HARQ feedback in unicast and groupcast.
· FFS when HARQ feedback is enabled and disabled.

Based on these agreements, we discuss design considerations for unicast, groupcast and broadcast for NR V2X. 

2. Discussion
[bookmark: _Hlk534978560]2.1 Unicast Design Consideration
They are different kinds of unicast transmissions between a pair on sidelink, some of them may be beneficial for reducing the signalling overhead and thus reducing the latency for transmission, such as a transmitting UE initiated and controlled transmission, e.g., a UE sends its trajectory or manoeuvre data to a nearby UE, or receiving UE initiated and controlled transmission, e.g., an RSU in proximity pulls perception or sensor data from a UE.
An example of transmitting UE initiated and controlled transmission is illustrated in  Figure 1, where the transmitting UE may initiate and control a transmission with SCI.


[bookmark: _Ref534887337][bookmark: _Ref535013695]Figure 1 Transmitting UE Initiated Transmission 

[bookmark: _GoBack]A receiving UE initiated and controlled transmission is illustrated in Figure 2, where the receiving UE may initiate and control a transmission by SA SCI to pull data.


Figure 2 Receiving UE Initiated Transmission

Proposal 1: Both transmitting UE initiated and controlled transmission and receiving UE initiated and controlled transmissions may be studied for sidelink unicast.

2.2 Groupcast HARQ Feedback Design Consideration
For a V2X application requiring reliable groupcast, HARQ ACK/NACK feedback may be adapted to ensure that the message is decoded properly by the receivers within a group; link adaptation may also be implemented to optimize the link quality for each receiver within a group. However, the feedback for groupcast is many-to-one communication and the radio resource cost may be very high and the latency may be increased for collecting feedback from all the receivers within a large group. 
Different V2X applications may require different levels of reliability or performance. For example, the guaranteed reliability and performance may be required for V2X applications with very high automation level, e.g., each receiver within the group decodes the packet successfully within a required latency; the least effort reliability and performance may be good enough for V2X applications with a human driver, e.g., over a low percentage of receivers within the group decode the packet successfully within a required latency.
Observation 1:  For groupcast HARQ feedback design, different level of reliability or performance requirement may result in different level of HARQ feedback.
A group lead may have the location map for all member UEs for example via the trajectory exchange. In this case, the group lead may reduce the resource or latency for many-to-one feedbacks by selecting member UEs for HARQ feedback based on the UE’s location. For example, the lead may select a member UE behind a big car or at the outer edge position of the group network topology for HARQ feedback based on the worst channel condition.
Observation 2:  For groupcast HARQ feedback design, different receiver location may be taken into account.
Overall, certain trade-off among reliability, resource cost and latency should be taken into groupcast HARQ feedback design consideration.
Proposal 2:  For groupcast HARQ feedback design, certain trade-off among reliability, resource cost and latency should be taken into consideration.

2.3 Broadcast Design Consideration
Most advanced V2X communications are broadcast based, such as the extended sensor, advanced driving, etc. Therefore, periodic or event triggered broadcast communications are much more frequent than the BSM or CAM kind of basic V2X communications. With limited radio resource on the sidelink, mitigating interference may help to improve the overall V2X communication performance in proximity. Even though broadcasting is receiver unaware communication, managing communication range properly may help to reduce the transmit power and thus reduce interference. Taking this into account, communication range requirement should be considered for broadcast design to reduce interference in proximity.
Proposal 3:  For broadcast design, communication range should be taken into consideration for reducing interference in proximity.

3. Conclusion
In this contribution, we discussed the design considerations for unicast, groupcast and broadcast for NR V2X, and we propose the follows.

Proposal 1: Both transmitting UE initiated and controlled transmission and receiving UE initiated and controlled transmissions may be studied for sidelink unicast.
Proposal 2:  For groupcast HARQ feedback design, certain trade-off among reliability, resource cost and latency should be taken into consideration.
Proposal 3:  For broadcast design, communication range should be taken into consideration for reducing interference in proximity.
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