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Introduction
In this contribution, we present some initial considerations on procedures of HARQ-ACK and CSI acquisition in NR sidelink design.
Discussion
HARQ-ACK for NR Sidelink
In LTE Rel-14/15 V2X, a blind retransmission with at most 2-times repetition is supported to ensure the transmission reliability. However, the spectral efficiency is highly degraded with the approach. The drawback can be overcome by introducing HARQ mechanism.
In RAN1#94bis, the agreement on HARQ feedback in NR V2X was reached as follows [1],
	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.


HARQ-ACK mechanism for supporting unicast
As agreed in [2], Mode 1 resource allocation scheme is supported that gNB schedules sidelink resources for UE to be used for sidelink transmission. For the in-coverage UEs configured as Mode 1, two alternatives are available for determining HARQ-ACK destination shown as follows (see Figure1),
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Figure1. A/N for Mode 1 UE
Alt1: The receiver UE directly feedbacks HARQ-ACK to the transmitter UE through PC5.
Alt2: The receiver UE feedbacks HARQ-ACK to the serving gNB through Uu interface.
It seems that Alt1 is a more straightforward option and keeps a uniformed design for both in-coverage and out-of-coverage UEs. Nevertheless, it introduces extra RTT as the transmitter UE should still deliver NACK to the serving gNB for re-scheduling sidelink resources. Providing A/N directly to the gNB can reduces the latency incurred by routing via the transmitter UE. Furthermore, it can mitigate the half-duplex constraint by Alt2 as there is no need for the transmitter UE to monitor A/N from the receiver UE and the transmitter UE may utilize the time resource for transmitting other control or data as well. Therefore, we have the following proposal,
Proposal 1: Support the receiver UE or transmitter UE feedbacks HARQ-ACK to gNB through Uu interface for resource allocation Mode 1.
HARQ disabling for supporting groupcast
As discussed in RAN1#94bis, HARQ in groupcast is complicated compared to the unicast case. To avoid un-necessary retransmissions, a pre-defined time of retransmission is proposed in [3]. Furthermore, multiple companies suggest that the reception UEs share the HARQ-ACK resources in groupcast, e.g. in platnooning scenario, to reduce overhead. Besides above aspects, one remaining issue on supporting HARQ for groupcast is the possibility of disabling HARQ. We simply assume that an indicator in SCI can be introduced to enable/disable HARQ dynamically as an option. Alternatively, in groupcast scenario, group leader UE may broadcast the information of enabling/disabling HARQ in NR sidelink MIB.
Proposal 2: Consider indication of disabling HARQ in SCI or in NR sidelink MIB in groupcast.
CSI acquisition for NR Sidelink
In RAN1#94bis, the following on sidelink CSI was agreed[1],
	Agreements:
· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver
· Information representing the interference at receiver
· Examples for this information are
· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion
· FFS including
· Such information can be acquired using reciprocity or feedback
· Time scale of the information
· Which information is useful in which operation and scenario


In LTE Rel-14/15 V2X, CSI measurement and reporting are not supported. While as specified in [4], some NR V2X services are in growing demand of transmission reliability with 99.999%. Therefore, link adaption scheme, i.e. indicating more accurate MCS, should be introduced by CSI report which reflects the sidelink channel quality between the transmitter and receiver.
Similar issue as discussed in section 2.1, we consider it is better that in-coverage UE reports CSI to the serving gNB, so that gNB could adapt the retransmission based on CSI report in order to maximize the reliability. Furthermore, directly reporting CSI to gNB can be seen as potential enhancement for the channel state validity to some extent, as a matter of reducing CSI report latency.
Proposal 3: Consider to support CSI to be reported via Uu interface to gNB.
Conclusion
In this contribution, we discuss some issues on HARQ feedback and CSI acquisition in NR sidelink, and make the following proposals:
Proposal 1: Support the receiver UE or transmitter UE feedbacks HARQ-ACK to gNB through Uu interface for resource allocation Mode 1.
Proposal 2: Consider indication of disabling HARQ in SCI or in NR sidelink MIB in groupcast.
Proposal 3: Consider to support CSI to be reported via Uu interface to gNB.
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