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1. Introduction

In RAN1#95 meeting, most of design aspects on sidelink unicast, groupcast and broadcast were moved to sielink physical layer procedure agenda item, including HARQ feedback, CSI acquisition, power control, link adaptation and MIMO transmission scheme. 
In this contribution, we will further discuss the remaining design aspects on sidelink unicast and groupcast.

2. Layer-1 destination ID 

In RAN1#94bis meeting, the design aspects on layer-1 destination ID were discussed with following agreements[1].
	Agreements:

· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases

· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.


Base in the LS reply from SA2[2], the destination ID for unicast and groupcast will be provided by upper layer to AS layer. The layer-1 destination ID could be derived from the destination ID provided by upper layer. The similar method in Rel-12 D2D could be used in NR V2X, e.g. the x LSBs in destination ID could be used as layer-1 destination ID. 

Proposal 1: The layer-1 destination ID for unicast and groupcast could be derived from the destination ID provided by upper layer.
The layer-1 destination ID could be conveyed by PSSCH in two alternatives: 
· Alt 1: Layer-1 destination ID is included in SCI content;

· Alt 2: Layer-1 destination ID is conveyed by CRC scrambling. 
Since SCI shall be used for sensing operation to avoid the resource collision. If the destination ID is conveyed via CRC scrambling, other UE cannot decode the SCI, and have no knowledge about resource allocation information in the SCI. In this situation, the Layer-1 destination ID shall be conveyed in SCI contents. Another aspect is CRC false alarm issue, if a UE belongs to multiple group, alt 2 will increase the CRC false alarm probability. Therefore, alt 1 is preferred. 
Proposal 2: Layer-1 destination ID shall be included in the SCI content．
Additionally, in order to reduce the overhead in SCI, the layer-1 destination ID shall be shortened from the upper layer destination ID. The uniqueness of the layer-1 destination ID may not guarantee due to the shorten operation. There may be a layer-1 destination ID collision among the UE performing sidelink communication with a cluster. This issues need to be carefully studied, if necessary, some mechanisms shall be introduced to avoid the layer-1 destination ID collision. 
Proposal 3: Layer-1 destination ID collision issue needs further study. If necessary, some mechanisms shall be introduced to avoid this issue.
3. Groupcast support in NR sidelink
Base on the use case of advanced V2X service[3], typical use cases for groupcast in NR sidelink are vehicle platooning operation, i.e. semi-static grouping groupcast communication. In this manner of groupcast communication, the group leader has full knowledge of each group member, and the relative location of group members is almost static. The design aspects for this groupcast communication are further discussed. 

3.1  Half-duplex issue
In this semi-static grouping, there are two half-duplex issues which need carefully study:

· Half-duplex issue within the group members. 

Each group member shall efficiently receive the groupcast information from other group members, if there is no resource coordination among the group members to avoid the half-duplex issue, the reliability of groupcast communication will be degraded. Considering that typical performance requirements of platooning operation are 10ms in latency and 99.99% in reliability in case of full automated driving. This impact cannot be ignored.
In order to avoid this issue, a semi-static resource allocation mechanism could be employed for this type of groupcast communication. Since group leader has full knowledge of the group member, including the traffic characters, number of group member, and etc.. Group leader can allocate each group member with orthogonal or quasi-orthogonal time-frequency resource pattern in semi-static manner to avoid half-duplex issue. The details of the resource pattern need further study.   

· Half duplex issue between group leader and a UE who want to join into the group 

The group leader shall at least announce group discovery message and send groupcast message within the group. If a UE who wants to join the group does not know the Tx/Rx status of the group leader, and the UE sends the request message of joining the group when the group leader is sending message, there is a half-duplex collision issue. The group leader cannot monitor the request message from the request UE during its transmission.  This will reduce the efficiency of the group join procedure. It is better to configure some resource occasion for this request information, which are indicated in group discovery message. 
Proposal 4: Half-duplex avoidance mechanism shall be introduced in groupcast communication. 

3.2 Channel structure configuration for groupcast 
In this semi-static grouping groupcast communication, the relative locations of group members are static, and the channel condition would not change rapidly, especially for the Doppler shift. Therefore in the channel structure design of groupcast communication, it can support different channel structure from that of broadcast communication, since the broadcast communication need to meet all the channel condition, e.g. 500km/h relative speed between vehicles. Therefore, the channel structure for groupcast communication is configurable by group leader. 
Proposal 5: The sidelink channel structure for internal groupcast communication can be configured by group leader.
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Figure 1: Configurable sidelink channel structure in groupcast

4. Conclusion
In this contribution, some remaining design aspects on sidelink unicast and groupcast are discussed, particularly, we have following proposals:
Proposal 1: The layer-1 destination ID for unicast and groupcast could be derived from the destination ID provided by upper layer.
Proposal 2: Layer-1 destination ID shall be included in the SCI content．
Proposal 3: Layer-1 destination ID collision issue needs further study. If necessary, some mechanisms shall be introduced to avoid this issue.

Proposal 4: Half-duplex avoidance mechanism shall be introduced in groupcast communication. 

Proposal 5: The sidelink channel structure for internal groupcast communication can be configured by group leader.
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