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1. Introduction

From the NR V2X SID, the following objective related to sidelink design is listed. [1]:
	Objective of SI:

1: Sidelink design [RAN1, RAN2]:
· 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

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.



In this contribution, we discuss aspects on support of unicast, groupcast and broadcast for NR V2X.
2. Support of unicast, groupcast and broadcast
In LTE V2X, broadcast is mainly considered for sidelink communication. However, unicast and groupcast can also be considered for NR V2X in order to support further use cases. For example, NR V2X system is capable of transferring messages between a UE and RSU or between two UEs directly, and information can be shared via unicast communication. Furthermore, closely located UEs can form a platoon, and a leading UE can send a message to group members via multicast communication. Various scenarios can be supported in NR V2X via unicast, groupcast and broadcast communication.
Considering stringent reliability requirement for various scenarios defined in [2], HARQ feedback needs to be considered. Moreover, it seems to be needed in terms of securing the competitiveness of C-V2X because HARQ feedback can easily be implemented in DSRC system due to its communication mechanism. HARQ feedback can be supported at least for unicast. For groupcast and broadcast, further study seems to be needed in order to investigate half-duplex issues. When receiver UE performs HARQ feedback, it loses the corresponding transmission opportunity. Thus, a mechanism which selectively performs HARQ feedback according to the channel state may need to be considered. Even the feedback resource can be selected by the UE which transmits HARQ feedback. Besides, according to TS 22.186, latency requirement is very stringent for some scenarios for which reliability requirement is also tight. Then, HARQ feedback may not be suitable for those cases, and TTI bundling can be considered for certain scenario.

Proposal 1: HARQ feedback is supported at least for unicast. FFS for groupcast and broadcast.
Unlike broadcast, session establishment is needed for unicast or groupcast, and UE needs to perform discovery for identifying the neighboring UEs. One issue related to the discovery is whether separate discovery channel is needed or not. In Rel. 12 D2D, separate discovery channel is defined and the discovery channel format for which UE blindly decodes is fixed. However, it seems difficult to figure out the proper size for discovery message considering the various services or use cases in NR V2X. Therefore, flexible size for the discovery message according to the corresponding scenarios may be needed. Then, performing discovery with communication channel, e.g., control/data channel, seems to be more straightforward. For example, physical control channel has an indication bit for discovery operation and the corresponding data channel for broadcast can include discovery message. Then, measurement related to discovery can also be performed through communication channel, i.e., DMRS conveyed in communication channel can be used to measure the RSRP for establishing a session between communication pair.

Proposal 2: Further study is needed whether to adopt a separate discovery channel.
Furthermore, multi-session control mechanisms need to be investigated considering QoS and half-duplex issue. For example, there can be an issue on the resource overlap which may happen between a new and on-going session when a new session is established. Then, UE can indicate some information for on-going session so that the resource for a new session can be determined without resource overlap.
In addition, an identifier for communication can be included in physical control channel as in Rel. 12 D2D system when communication is conducted. This reduces latency and decoding complexity because UE can just drop the data right after checking the identifier if it does not correspond to its own identifier. In this case, identifier in physical control channel can be used to scramble reference signal of the corresponding physical shared channel.
Observation 1: Identifier for communication can be included in physical control channel.
3. Conclusions

In this contribution, we discussed some aspects on support of unicast, groupcast and broadcast in NR V2X. Based on the above discussion, our proposals and observation are given as follows:
Proposal 1: HARQ feedback is supported at least for unicast. FFS for groupcast and broadcast.
Proposal 2: Further study is needed whether to adopt a separate discovery channel.
Observation 1: Identifier for communication can be included in physical control channel.
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