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Introduction
According to use case description [1], unicast communication can be done between RSU and a vehicle-UE, between two vehicle-UEs in a platoon, between two vehicle-UEs sharing video data and so on. The groupcast communication can be performed within platoon or a group of proximity-UEs for information sharing to support automated platooning/driving.
In this contribution, we discuss two main procedures in NR sidelink: discovery procedure and connection setup procedure.
Discussion
Discovery procedure
The following issues should to be addressed for unicast and groupcast:
· Whether the discovery procedure is required?
· The role of the discovery procedure?
· Discovery is a RAN layer procedure or an application layer procedure?
· The steps of the Discovery procedure and discover message content?

All the vehicles is always broadcasting  the basic safety messages ( BSM/CAM), which include the location and identity (MAC ID /ProSe UE ID) of V2X UEs, hence their identity, position etc are  known to all other vehicles within range. However, it is possible that the advanced V2X service is not a period traffic, and not all advanced V2X service is announced like the video streaming service. So whether a specific vehicle supports a specific advanced V2X service is unknown to all other vehicles within range. From this aspect, the discovery procedure is important in NR V2X. 
The use case descriptions [1] also verify the speculative: 
· For the use case “Video data sharing for automated Driving [5.16]”, the source UE wants to know the camera information of the proceeding vehicle. It requires that the target UE is located in front of the source UE and the target UE can provide the video streaming service from the on-board sensor of vehicle to the source UE. Although the source UE can obtain the identity of the vehicle located, but whether the vehicle can support the service is unknown to the source UE. Therefore, the service type information should be contained in discovery message to help the source UE find the desired target UE, and we can see that the use case require a rapid discovery. 
· For the use case “Platnoon [5.1]”, the group leader shall announce group related information to assist the source UE in determining whether it is the right group to join, service ID and some application layer information shall be included in the group announcement information, e.g. navigation path of the group, supported service type within the group, and we can see that the use case require a discovery but the latency requirement isn’t high.
· For the use case “Automated cooperative driving for short distance grouping[5.5]”, the source vehicle receives messages from the group members and identifies acceptable groups based on certain criteria (i.e. speed and gap policies, size), then the source vehicle determine the vehicle is the target UE, and sends a message to members of the group requesting to join group, and we can see that the use case doesn’t need a discovery, and the source vehicle shall setup connection with leader vehicle.
In summary, it is necessary to define a discovery procedure. There are at least two type of discovery: advertising its presence and services it offered (“Self-Declaration”) as Figure 1, or to determine whether a use can offer certain service (“Target Search”) as Figure 2, the content of discovery message is up to the higher layer.
Discovery may be handled at application layer or RAN layer, considering the subsequent connection setup,  a RAN layer discovery procedure would be a preferred choice, which can reduce the interaction between NAS and RAN. 
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Then we can get below preliminary answers to above questions.
· Q1: Whether the discovery procedure is required?
A1: Yes, the discovery procedure is needed.
· Q2: The role of the discovery procedure?
A2: Depends on use cases. The discovery procedure can be used as “Self-Declaration” or “Target Search”.
· Q3: Discovery is a RAN layer procedure or an application layer procedure?
A3: RAN layer discovery procedure is preferred to reduce the interaction between NAS and AS.
· Q4: The steps of the discovery procedure and discover message content?
A4: According to the answer to Q2, the discovery procedure can be a broadcast procedure as Figure 1 or an interaction procedure as Figure 2. The content of the discovery message should be decided based on the requirements of use cases.

Proposal 1: Introduce RAN layer discovery procedure in NR V2X.
Proposal 2: The discovery procedure can be a broadcast procedure as Figure 1 or an interaction procedure as Figure 2.
Connection setup
Connection setup between two UEs is a new procedure in NR V2X. In platooning operation, the platoon members set up link with the leader vehicle, so from the connection setup perspective, the groupcast is similer to the unicast. 
The following issue should to be addressed for unicast and groupcast:
·  The role of the connection setup procedure?
· The steps of contention setup procedure?

There are two roles for connection setup procedure: selection of proximity-UE (for Self-Declaration type discovery) and parameter negotiation. To support the requirements, 3-step connection setup procedure as Figure 3 should be designed. The connection setup procedure should follow the discovery procedure if the discovery procedure exists.
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Through the connection setup procedure, some UE information to guarantee V2X communication should be transmitted.
First, in NR V2X, different UE may have different sidelink capability, e.g. bandwidth combination, multi-carrier operation. If the UE’s sidelink capabilities are not matched for the demanded V2X unicast communication, such as the transmission UE may transmit the data in a manner which is exceed the reception capability of the peer UE, the performance of the V2X unicast communication would be impacted. Therefore, the UE pair intended for V2X unicast communication shall coordinate their sidelink capabilities and use the common sidelink capabilities for unicast communication. 
Second, for unicast and groupcst communication, only the target receiving node is required to decode PSSCH service data and the receiver should identify the source UE, so a session/communication ID should be exchange during the connection setup. It contains a session ID for unicast, and it contains a destination group ID and a session ID id for groupcast. 
Third, if some Layer-1 functionalities are supported, such as HARQ ACK/NACK and/or CSI feedback, some ue-specific info such as the codeword and so on should be exchange for mode2. Since there is no a system coordination for mode2, and it is different from the Uu interfere or mode 1 PC5 sidelink.
Fourth, although the mode of resource allocation has not been decided, in RAN1 #94 meeting, four sub-modes of Mode 2 were defined as follows: (1) UE autonomously selects sidelink resource for transmission; (2) UE assists sidelink resource selection for other UE(s); (3) UE is configured with NR configured grant (type-1 like) for sidelink transmission; (4) UE schedules sidelink transmissions of other UEs. If more than one scheduling modes works for unicast or groupcast communication, the scheduling mode should be coordinated.
Proposal 3: RAN2 confirm there are two roles for connection setup procedure: selection of proximity-UE (for Self-Declaration type discovery) and parameter negotiation, then 3-step connection setup procedure as Figure 3 is needed.
Proposal 4: RAN2 discuss the information should be negotiated in connection establishment procedure: sidelink capability, communication ID, HARQ ACK/NACK parameters, CSI parameters and the scheduling mode, then design the contents of the contention setup procedure.

Conclusion
In this contribution, we discuss the discovery and connection setup procedures in NR sidelink and provide below proposals.
Discovery procedure:
Proposal 1: Introduce RAN layer discovery procedure in NR V2X.
Proposal 2: The discovery procedure can be a broadcast procedure as Figure 1 or an interaction procedure as Figure 2.

Connection setup procedure:
Proposal 3: RAN2 confirm there are two roles for connection setup procedure: selection of proximity-UE (for Self-Declaration type discovery) and parameter negotiation, then 3-step connection setup procedure as Figure 3 is needed.
Proposal 4: RAN2 discuss the information should be negotiated in connection establishment procedure: sidelink capability, communication ID, HARQ ACK/NACK parameters, CSI parameters and the scheduling mode, then design the contents of the contention setup procedure.
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