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1 Introduction
In RAN1 #94 meeting, the following agreements were made for supporting unicast, groupcast and broadcast for NR V2X communication[1]. 

Agreements:

· RAN1 assumes that higher layer decides if a certain data has to be transmitted in a unicast, groupcast, or broadcast manner and inform the physical layer of the decision. For a transmission ２２for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. Note that RAN1 has not made agreement about the difference among transmissions in unicast, groupcast, and broadcast manner.

· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.

· ID

· Groupcast: destination group ID, FFS: source ID

· Unicast: destination ID, FFS: source ID

· HARQ process ID (FFS for groupcast)

· RAN1 can continue discussion on other information

Agreements:

· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
· HARQ feedback
· CSI acquisition

· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme
2 Discussion

2.1 SL enhancement for unicast and/or groupcast
LTE V2V only supports broadcast, whilst NR V2V additionally supports unicast and groupcast.  Some use-cases of unicast or groupcast have more stringent reliability and latency requirements. Hence, it is necessary to study sidelink enhancements to support unicast and/or groupcast. 
According to the agreements at RAN1#94 meeting, several enhancements need to be studied and we provide our view in this contribution.

· HARQ feedback
HARQ feedback is necessary at least for unicast case. Based on HARQ feedback, the transmitter UE can decide to retransmit data, thus improving the communication reliability and efficiency of resource utilization. Regarding HARQ feedback, the following aspects should be studied.

· Feedback channel
Several options can be considered: 
· The feedback can be sent via existing physical sidelink channels such as PSCCH or PSSCH. 
· A specific channel for feedback can be designed to send the feedback. 
· Feedback resource
The following aspects need to be considered:
· The scheduler of feedback resource: it can be the base station, the UE that schedules the sidelink resources, the transmitter UE or the receiver UE.
· The timing to send HARQ feedback: the scheduler of HARQ resources can indicate when the receiver UE should send feedback.
· Feedback route
Normally, the receiver UE should feedback to the transmitter UE. In cases where there is no resource for the HARQ feedback via the sidelink, the receiver UE may send the feedback through the base station. 
· Retransmission control
RAN1 should study the operation of the receiver that received the feedback and the transmission parameters to be configured for retransmission.

Proposal 1: Regarding the HARQ feedback at least for unicast, the following aspects should be studied:

· Feedback channel

· Feedback resource
· Feedback route
· Retransmission control
· CSI acquisition 

CSI acquisition should also be supported. Firstly, the transmitter UE can take advantage of the CSI report in resource scheduling and secondly, the CSI report is necessary for the beam management.
Regarding CSI report, the following aspects should be further studied:

· Whether the CSI report is sent periodically or triggered by the base station or another UE
· Which physical channel carries CSI report
Proposal 2: RAN1 should study mechanisms of CSI measurement and CSI measurement report.
· Power control

It is relatively easy to do power control for unicast communication. With power control, the interference to nearby UEs can be reduced and the resource utilization can be efficient. Therefore, it is necessary to support power control for unicast.
Compared to unicast, power control for groupcast is relatively more complex because there are multiple Tx-Rx links. Hence, it is necessary to study the complexity and potential of doing power control.
Regarding power control, it is necessary to do measurements such as pathloss and the measurement results should be fed back. Therefore, it is necessary to further study the mechanisms such as sidelink measurement and feedback in order to enable power control.
Proposal 3: For unicast communication, the mechanism to enable power control should be further studied
Proposal 4: For groupcast communication, it is necessary to further study whether to support power control.
· Link adaptation

Similar to power control, it is easy to do link adaptation for unicast communication while relatively difficult for groupcast communication. 
Proposal 5: For unicast communication, the mechanism to enable link adaptation should be further studied

Proposal 6: For groupcast communication, it is necessary to further study whether to support link adaptation.
· Half-duplex mitigation

In LTE V2X, the transmitter UE generally sends small packets periodically. However for some advanced use-cases in NR V2X, it is assumed that the transmitter UE will send large sized packets via unicast communication such as sensor data sharing. 

In this case, the half-duplex constraint will become more severe compared to LTE. When the transmitter UE continuously sends large packets to the receiver, it will occupy the channel during extended time periods. Due to the half-duplex constraint, the receiver UE may therefore lose the opportunity to send its own data. 
One potential solution is to configure proper CR_limit value for the transmitter UE so that receiver can transmit. However, since it’s possible that multiple transmitter UEs can send packets to the receiver UE, the receiver UE may still lose its transmission chance.

Proposal 7: To mitigate half-duplex constraint, mechanisms to enable Tx-Rx status sharing should be studied.
3 Summary
In this contribution, the following observation and proposals are made:
Proposal 1: Regarding the HARQ feedback at least for unicast, the following aspects should be studied:

· Feedback channel

· Feedback resource
· Feedback route
· Retransmission control
Proposal 2: RAN1 should study mechanism of CSI measurement and CSI measurement report.
Proposal 3: For unicast communication, the mechanism to enable power control should be further studied
Proposal 4: For groupcast communication, it is necessary to further study whether to support power control.
Proposal 5: For unicast communication, the mechanism to enable link adaptation should be further studied

Proposal 6: For groupcast communication, it is necessary to further study whether to support link adaptation.
Proposal 7: To mitigate half-duplex constraint, the mechanism to enable Tx-Rx status sharing should be studied.
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