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1 Introduction
The study of the unicast sidelink V2X communications is included in the SID [1]. Current LTE D2D communication framework is mainly tailored for broadcast/groupcast communications, therefore the introduction of one-to-one communication may bring to potentially large specification impacts and L1/L2 system design challenges. 

For example, the introduction of unicast communication may call for various enhancements to the sidelink interface, such as SL HARQ feedback and SL CSI reports

In this paper, we provide an overview of some of the technical aspects that should be discussed during the study item phase, related to the introduction of SL HARQ/CSI feedbacks. In our companion paper, we only focus on possible mode-1 implication of this feature [2].
2 Discussion

In RAN1#94, RAN1 decided to study the support of new control feedbacks to be transmitted over the sidelink:
	From RAN1#94:

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




Among the above enhancements, what would impact more RAN2 is the support of HARQ feedbacks and CSI acquisition.

In our understanding such HARQ feedbacks and CSI transmissions are mainly beneficial to enforce unicast communication. How to use such enhancements to aid multicast communication might be challenging. In sidelink there is no central controller, and it is difficult to specify UE actions on the basis of the multiple HARQ/CSI feedbacks received. For example, appropriate rules should be specified to avoid the risk that the transmitter performances are bounded by the worst or best performing receiver in a given multicast group. Specify such rules might not be an easy task, without considering the potentially large overhead/interference that HARQ/CSI transmissions would cause in the SL environment.
Observation 1 The usage of HARQ/CSI feedback for multicast communication might lead to large specification effort.

Therefore, we suggest that RAN2 down-prioritizes the study of sidelink HARQ/CSI feedbacks for multicast transmissions, at least for this first NR V2X release.

Proposal 1 RAN2 prioritizes the study of HARQ/CSI feedbacks for sidelink unicast V2X communications. 
In general, the design of HARQ/CSI feedbacks affects the physical layer design, but also the L2 protocols. 
When it comes to the HARQ schemes, RAN2 together with RAN1, should for example explore the time/frequency relationship between SL data transmission and the associated HARQ feedback. The HARQ feedback could be transmitted with a fixed time relationship between the data transmission and the associated HARQ feedback, which can be transmitted in a reserved time/frequency resource. The advantage is that there would be a 1:1 mapping between the HARQ process and its related HARQ feedback, thereby limiting the overhead of the HARQ process identification in the control signalling. 
Alternatively, the HARQ feedback can be sent at any point in time by the receiver, in which case the HARQ feedback may convey HARQ feedbacks of multiple HARQ processes at the expenses of larger HARQ feedback payload. 
RAN1/RAN2 may also consider the HARQ feedback being transmitted by the receiver in the same slot in which the transmission from the transmitting peer occurred, for example in few symbols at the end of the transmitting slot. That would allow quick HARQ feedback loop at the expense of more UE complexity.
Observation 2 The following HARQ feedback alternatives can be considered:
a. Fixed time relationship between data transmission and the associated HARQ feedback, i.e. the receiving UE transmits the HARQ feedback in a specific reserved time/frequency resource after the data transmission. 

b. Flexible time relationship between data transmission and associated HARQ feedbacks, e.g. the receiving UE autonomously decides when to send HARQ feedbacks.

c. HARQ feedback is sent by the receiving UE at the end of the slot used by the transmitting peer for data transmission.

Among the three above alternatives, we believe that option a) and c) requires less standardization impact and control signalling, since there will be no ambiguity on the HARQ process that the HARQ feedback refers to. On the contrary, the flexibility of option b) comes at the expenses of more complicated resource allocation handling and sidelink control signalling.
Proposal 2 RAN2 prioritizes the study of option a) and c) in Observation 2.

In any case, irrespective of the HARQ scheme that will be selected, RAN2 should evaluate the impact on L2 protocols and investigate UE behaviour in case of ACK/NACK detection, missed HARQ feedback, etc.

Proposal 3 RAN2 studies UE behaviour in case of ACK/NACK detection/miss-detection.

Similarly, for the CSI report, RAN2 could consider different types of CSI report transmission. The CSI report can be sent periodically by a receiving UE, or sent by the receiving UE when certain events occur. RAN1/RAN2 should also study the UE behaviour upon acquisition of the CSI report, e.g. in terms of resource/carrier selection procedures, MCS/power adjustments.

Proposal 4 RAN2 considers the following CSI report alternatives:

a.  Periodic CSI report.
b. Aperiodic CSI report.
Proposal 5 RAN2 studies UE behaviour upon CSI report reception, e.g. in terms of resource/carrier selection procedures, MCS/power adjustments, etc.
3 Conclusion

In section 2 we made the following observations:
Observation 1
The usage of HARQ/CSI feedback for multicast communication might lead to large specification effort.
Observation 2
The following HARQ feedback alternatives can be considered:


Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 prioritizes the study of HARQ/CSI feedbacks for sidelink unicast V2X communications.
a.
Fixed time relationship between data transmission and the associated HARQ feedback, i.e. the receiving UE transmits the HARQ feedback in a specific reserved time/frequency resource after the data transmission.
b.
Flexible time relationship between data transmission and associated HARQ feedbacks, e.g. the receiving UE autonomously decides when to send HARQ feedbacks.
c.
HARQ feedback is sent by the receiving UE at the end of the slot used by the transmitting peer for data transmission.
Proposal 2
RAN2 prioritizes the study of option a) and c) in Observation 2.
Proposal 3
RAN2 studies UE behaviour in case of ACK/NACK detection/miss-detection.
Proposal 4
RAN2 considers the following CSI report alternatives:
a.
Periodic CSI report.
b.
Aperiodic CSI report.
Proposal 5
RAN2 studies UE behaviour upon CSI report reception, e.g. in terms of resource/carrier selection procedures, MCS/power adjustments, etc.
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