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1 Introduction
In RAN#80 meeting, a new study item on NR V2x was approved, including the following objectives [1]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 

· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

In this contribution, our general view on supporting sidelink unicast, groupcast and broadcast are provided.
2 Discussion

2.1 Physical layer unicast and groupcast 

In LTE V2x, only sidelink broadcast is supported in physical layer. Sidelink unicast and groupcast are supported only at higher layer. For basic V2x road safety services, it would be sufficient as the major service requirement is to exchange data messages among nearby UEs. 
However, NR V2x aims to support advanced V2x services. For advanced V2x services such as platooning, unicast and groupcast would be typical services. In addition, higher requirements on data throughput and spectrum efficiency are proposed for advanced V2x services [2]. Compared with broadcast communication which can only use open loop control, physical layer unicast and groupcast communication can be much more efficient by using closed-loop control techniques such as link adaptation, HARQ, power control, etc. Therefore, RAN1 should study the necessity and benefit to support physical layer sidelink unicast and groupcast for advanced V2x services. Closed-loop link adaptation, HARQ, power control, beam management, etc. should be considered at least for physical layer unicast services. 
Proposal 1: NR V2x sidelink design should consider physical layer unicast and groupcast. 
2.2 Scheduling assignment
In LTE V2x, scheduling assignment is transmitted together with data transmission, to carry priority class, time-frequency scheduling information, MCS, reservation info., etc. Similar design can be followed in NR V2x unicast, groupcast and broadcast although the details such as SA content, PSCCH format, SA and data multiplexing, etc. can be further investigated to satisfy advanced V2x service requirements. 
As LTE V2x supporting only physical layer broadcast, no source ID/Address or destination ID/Address is included in SA. To support unicast and groupcast, sidelink physical layer source/destination/link ID may need to be included in SA to differentiate different link pairs or UE groups. Furthermore, additional information fields including HARQ process ID, NDI, RV may need to be included in scheduling assignment to support closed loop HARQ control. 

Closed loop HARQ can be supported at least for unicast, however, the signaling complexity would be high to support closed loop HARQ for groupcast and broadcast. If only unicast supports closed loop HARQ, different SA formats may need to be defined for sidelink unicast, groupcast and broadcast, a receiving UE may have to blindly detect all the potential SA formats to correctly receive the SA and corresponding data. To reduce UE receiving complexity, different SA resource pools can be assigned for UE unicast, groupcast and broadcast. 

Proposal 2: Different SA resource pools can be assigned for unicast, groupcast and broadcast if different SA formats are defined 
2.3 Feedback 

At least for sidelink unicast, feedback control information would be necessary for closed loop link adaptation and HARQ. The potential feedback control information may include HARQ and measurement report. Considering that number of information bits of feedback control information may vary a lot from the scheduling assignment, a different control transmission format for feedback control information can be designed.
The feedback control information transmission can share the same resource pool as SA/data, or using a separate resource pool for feedback information only. To avoid collision and interference among different control information and data transmissions, a separate resource pool would be more preferred. 

Different from NR DL and UL, there may be no centralized control for feedback information transmission. To avoid collision among feedback information from different UEs, sensing and resource selection mechanism similar as data message transmission can be reused. Some resource mapping mechanism can also be considered between SA/data transmission and feedback information transmission to reduce the feedback latency and increase the feedback reliability.

Proposal 3: Separate control channel design for feedback information is considered in NR V2x sidelink design

3 Conclusion
In this contribution, we discuss the support of unicast, groupcast, and broadcast for NR V2x services. Based on the discussion, we made the following proposals:

Proposal 1: Physical layer unicast and groupcast are considered in NR V2x sidelink design.
Proposal 2: Different SA resource pools can be assigned for unicast, groupcast and broadcast if different SA formats are defined 
Proposal 3: Separate control channel design for feedback information is considered in NR V2x sidelink design.
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