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Introduction
According to the 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
In the last meeting, we have the agreement that we need discovery procedure and related messages are up to upper layer:
5:	For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers.

As per the previous Rel_12 D2D, we have two options to transmit D2D discovery message:
Option 1: use D2D discovery procedure
Discovery message is transferred by RLC TM mode, which is transparent to AS layer, thus the consequence connection establishment can only be done by PC5 signaling
· Model A: I am here
Target UE is aware of the UE ID of the source UE, connection establishment is initiated by the target UE by PC5 signaling
· Model B: who is there 
Source UE is aware of the UE ID of the target UE, connection establishment is initiated by the source UE by PC5 signaling
Option 2: use D2D communication procedure
Option 2a: the SL unicast connection is established by RRC signaling
In Uu interface, the connection between gNB and the UE is done by RRC signaling. The gNB configures all the radio parameters for the UE in order to establish the Uu RRC connection. For SL, it seems more sensible to establish the connection in RRC layer. 
Option 2b: the connection establishment is designed in MAC signaling 
In the legacy LTE V2X, the source ID/destination ID is included in MAC header. So if we re-use the source ID/destination ID of the MAC header to establish the connection, there would be less signaling overhead. 
Option 2c: the connection establishment is designed in L1 signaling
In this option, the connection is established by the physical layer signaling. But it seems non-sensible to exchange configuration in L1 signaling. 
We agree that connection establishment in MAC signaling will bring less signaling overhead, but given there are some mandatory configurations which can only be configured by RRC, we prefer to establish the AS layer unicast/groupcast connection by RRC signaling. 
Proposal 1: the connection should be established in RRC signaling. 
In legacy R12 D2D, 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. 
For the above option 2a, it is suggested using the procedures in following Figure1 or Figure 2:


[bookmark: _Ref525811945][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 1 Discovery procedure via broadcasting



[bookmark: _Ref525811960]Figure 2:  Discovery procedure with UEs’ interaction

Proposal 2: The discovery procedure can be a single broadcast procedure as Figure 1 or an interaction procedure as Figure 2.
Connection setup
Through the connection setup procedure, the following UE configuration and capability should be exchanged to guarantee the AS layer connection.
1: V2X UE capability
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 connection. 
2: Identity exchange
For unicast and groupcast communication, only the target receiving node is required to decode PSSCH 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. 
3: Physical layer parameter configuration
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]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.
4: SL source management configuration 
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.
5: QoS related information
In NR V2X, RAN2 haven’t decides the architecture of QoS. We may inherit the LTE V2X architecture, by reusing PPPP and PPPR, or leverage the NR QoS architecture. Nevertheless, the V2X UEs working over sidelink shall exchange the QoS information, in order to establish the connection, and perfectly perform resource selection in order to satisfy the priority, latency budget, and bit rate likely QoS requirement. 
Proposal 3: RAN2 to discuss the information should be negotiated in connection establishment procedure: sidelink capability, communication ID, HARQ ACK/NACK parameters, CSI parameters, the scheduling mode and QoS related information, 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.
Proposal 1: the connection should be established in RRC signaling. 
Proposal 2: The discovery procedure can be a broadcast procedure as Figure 1 or an interaction procedure as Figure 2.
Proposal 3: RAN2 discuss the information should be negotiated in connection establishment procedure: sidelink capability, communication ID, HARQ ACK/NACK parameters, CSI parameters, the scheduling mode and QoS related information, then design the contents of the contention setup procedure.
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