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1. Introduction

For NR V2X, there are some agreements as quoted below [1][2]:          

Agreements:

· At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources

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
Agreements:

· Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements

· FFS information extracted from SCI decoding

· FFS sidelink measurements used

· FFS UE behavior and timescale of sensing procedure

· Note: It is up to further discussion whether SFCI is to be used in sensing procedure

· Note: Sensing procedure can be discussed in the context of other modes

· Resource (re)-selection procedure uses results of sensing procedure to determine resource(s) for sidelink transmission

· FFS timescale and conditions for resource selection or re-selection

· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions

· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)

· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure

· For Mode-2(a), the following schemes for resource selection are evaluated, including

· Semi-persistent scheme: resource(s) are selected for multiple transmissions of different TBs 

· Dynamic scheme: resource(s) are selected for each TB transmission

In this contribution, we discuss some consideration on Mode 2 NR-V2X sidelink communication.
(Note: This document is a revision of R1-1813498.)
2. Discussion 

Currently, it is agreed that at least two sidelink resource allocation modes are defined for NR-V2X sidelink communication: 

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within    sidelink resources configured by base station/network or pre-configured sidelink resources

Many potential sidelink radio-layer functionality or resource allocation sub-modes are proposed. Considering NR-V2X sidelink communication may be performed in IDLE mode or without network coverage, at least Mode 2 should be supported for UE. Since sensing procedure and resource (re)-selection procedure are discussed and comprised in Mode-2(a), Mode-2(a) may be more similar as mode 4 in LTE V2X and can be utilized for sidelink communication in IDLE mode or without network coverage. Moreover, the use cases proposed in SA1 [3]: vehicles platooning, extended sensors, advanced driving and remote driving, may be supported even for UE in IDLE mode or without network coverage. Thus, unicast, groupcast and broadcast shall be considered to support mode-2(a).
Proposal 1: A UE supports unicast, groupcast, and broadcast transmission in Mode-2(a).
Since NR V2X requires to achieve higher transmission efficiency and reliability, some topics of SL enhancement for unicast and/or groupcast are proposed, including HARQ feedback, CSI acquisition, power control, Link adaptation, multi-antenna transmission scheme. There are some corresponding considerations for mode-2(a) design: 
HARQ feedback
In LTE V2X, HARQ feedback is not supported. There is no chance to require retransmission if the receiving UE does not receive the sidelink data transmission successfully. In NR V2X, HARQ feedback is one possible enhancement to ensure data reception successfully. Given HARQ feedback, the transmitting UE can perform sidelink retransmission. Since the sidelink retransmission may not always needed, how to acquire and select sidelink transmission resource(s) for the sidelink retransmission may require further study. 
Moreover, it is agreed to define PSFCH for conveying SFCI for unicast and groupcast. Such PSFCH resource may be with flexible time/frequency relationship or with fixed or (pre)configured time/frequency relationship with associated PSSCH [4]. If time/frequency relationship between PSSCH and PSFCH is fixed or (pre)configured, receiver UE can derive PSFCH resource accordingly and may not need to perform sensing and resource selection for PSFCH. If time/frequency relationship between PSSCH and PSFCH is flexible, either transmitter UE or receiver UE will need corresponding design to perform resource sensing and selection on the PSFCH.
CSI acquisition 
In LTE V2X, there is no control channel design for HARQ and/or CSI. To achieve higher transmission efficiency and reliability in NR, CSI acquisition is also one possible enhancement to support precise link adaptation. If PSFCH can be utilized for CSI acquisition, it will need corresponding design to perform resource sensing and selection on PSFCH.
Multi-antenna transmission scheme
Since sidelink frequencies in NRV2X may be applied in FR2, beam operation is required to compensate higher propagation loss. Especially, high data rate is proposed in some use case, e.g. extended sensors. Accordingly, beam management is quite important to ensure successful sidelink communication between UEs. Secondly, resource sensing and resource selection in beam domain may be required to design in Mode-2(a). Moreover, the transmission resources for supporting unicast, groupcast and broadcast may be quite difference since the transmitting UE may transmit unicast transmission in one beam, and may transmit groupcast or broadcast transmission in multiple beams.
Proposal 2: For supporting HARQ feedback in Mode 2 design, UE needs to acquire resource(s) for sidelink retransmission based on HARQ feedback. 
Proposal 3:  If flexible time/frequency relationship between PSSCH and the associated PSFCH is supported for Mode-2(a), resource sensing and selection on PSFCH is needed.
Proposal 4: For supporting FR2 in Mode 2 design, UE needs to support beam management for resource sensing and selection.
Proposal 5: For supporting FR2 in Mode 2 design, UE supports different resource selection for unicast, groupcast and broadcast.
3. Conclusion

In this contribution, we discuss some consideration on Mode-2(a) NR-V2X sidelink communication, and have the following observations and proposal:

Proposal 1: A UE supports unicast, groupcast, and broadcast transmission in Mode-2(a).
Proposal 2: For supporting HARQ feedback in Mode 2 design, UE needs to acquire resource(s) for sidelink retransmission based on HARQ feedback. 

Proposal 3: If flexible time/frequency relationship between PSSCH and the associated PSFCH is supported for Mode-2(a), resource sensing and selection on PSFCH is needed.
Proposal 4: For supporting FR2 in Mode 2 design, UE needs to support beam management for resource sensing and selection.
Proposal 5: For supporting FR2 in Mode 2 design, UE supports different resource selection for unicast, groupcast and broadcast.
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