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1 Introduction
In RAN#80, V2X SI was approved, [1]. And RAN#94b made big progress on the synchronization design. 

Agreements:
· Periodic transmission of S-SSB in NR V2X  is supported
· FFS:  whether one/more S-SSB is transmitted in a period

Agreements:
· The design of NR V2X sidelink synchronization signals and PSBCH uses NR SSB structure as the starting point with the following properties,
· NR V2X synchronization signals include sidelink PSS (S-PSS) and sidelink SSS (S-SSS) and are structured with PSBCH in a block format (S-SSB)

2 Sidelink based synchronization and discovery
As per definition, local manager is a pure scheduler to coordinate the resource in a certain local area. That makes it different from a regular base-station. As a result, UE doesn’t need to fully associate to a local manager, instead, all the C-plane signaling can be done through cellular network. However, in order to have precious resource definition, synchronization must be achieved directly with local manager. 

Synchronization: Local manager needs to broadcast synchronization and system information periodically for other vehicle to discover the existence of the local manager. When detected, other UEs can send scheduling request to the local manager to ask for resource. Note, here SR may only include one bit, the full BSR, including the QoS, buffer status, traffic type etc. ,can be relayed by cellular network to local manager. Once UE sends scheduling request to a local manager, it shall monitor the control channel configured for that local manager. It’s possible that one UE “connects” to multiple local manager. 

Discovery: In order to let other UEs knows the existence of Node-T, Local manager may trigger Node-T to transmit A-DRS to be received by surrounding UEs. Those UEs need to report RSRP back to local manager, thus local manager can have a list of UEs which can be reached by the Node-T.
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3 Conclusion
In this contribution, we proposed the detail procedure for sidelink synchronization. 
Proposal-1 Local manager (scheduling UE) to broadcast a special SSB to identify itself to neighbour UEs. By receiving the SSB, UE can identify whether it’s from a local manager or regular UE. 
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5 Appendix: Local manager and related procedures

Three-Party based communication framework 
Typical communication is between two nodes, for example, cellular communication is between base-station and UE(s). And it has been further categorized into downlink and uplink based on the direction of data packet flow. No matter which direction it is, base-station serves two roles: as a data packet transmitter/receiver and as a scheduler which decides the radio resource to be used for every data packet, see below figure. 
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Figure.1 Two-Parties communication diagram
In order to support more flexible communication structure, it’s better to have a separate node dedicated as scheduler node, see figure.2. The function of Node-S is to coordinate the resource usage within a local area. Thus we also call Node-S as local manager. Similar to two parties’ communication, local manager sends SCI to Node-T and Node-R to convey the scheduling decision. Three parties communication is much flexible than traditional two parties counterpart mainly because it doesn’t need formal association between the Node-T/Node-R with Node-S. In C-V2X, a vehicle UE can serve as local manager to surrounding vehicles. That can effectively reduce transmission collision. 
With the present of local manager, sidelink communication is in hierarchical structure. In another words, vehicle UEs need to associate with local manager somehow. However, there is no need to have full association just like UE-BS in cellular network since local manager essentially is another UE. It simply helps to coordinate the resource utilization in a certain area.  In our opinion, UE can have “diet” connection to local manager, which means UE synchronizes to local manager and blindly decode control channel following the search space configured for it. Also, when UE switch to a different local manager, no need to have normal handover procedure, UE simply just send an SR to another local manager to ask for new resources. 
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Figure.2 Three Parties communication diagram

PHY procedures for local manager 
As per definition, local manager is a pure scheduler to coordinate the resource in a certain local area. That makes it different from a regular base-station. As a result, UE doesn’t need to fully associate to a local manager, instead, all the C-plane signaling can be done through cellular network. In this section, we show several key procedures that local manager needed. 

Synchronization and scheduling request procedure: Local manager needs to broadcast synchronization and system information periodically for other vehicle to discover the existence of the local manager. When detected, other UEs can send scheduling request to the local manager to ask for resource. Note, here SR may only include one bit, the full BSR, including the QoS, buffer status, traffic type etc. ,can be relayed by cellular network to local manager. Once UE sends scheduling request to a local manager, it shall monitor the control channel configured for that local manager. It’s possible that one UE “connects” to multiple local manager. 

Discovery: In order to let other UEs knows the existence of Node-T, Local manager may trigger Node-T to transmit A-DRS to be received by surrounding UEs. Those UEs need to report RSRP back to local manager, thus local manager can have a list of UEs which can be reached by the Node-T.

CSI acquisition: in order to have close-loop MIMO transmission and better link adaption, CSI acquisition procedure can obtain the CSI for the local manager. The procedure is similar to the CSI acquisition in cellular system, local manager can send a SCI to trigger Node-T to transmit A-CSI-RS, and meanwhile, local manager sends a SCI to trigger Node-R to measure and report the CSI back to local manager. 

Data transmission: Local manager should run the scheduling procedure then determine which UE can transmit on which radio resource. Then it should covey the scheduling decision by a SCI-T to the node-T and possibly a SCI-R to Node-R. Possibly the SCI-T and SCI-R can be jointly encoded and received by Node-T and Node-R. Upon reception the SCI-T, node-T has the permission to transmit PSSCH on the assigned resource. Node-R should blind decode PSCCH and then data packet and feedback the ACK/NAK back to Local manager for further HARQ process. 
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Proposal-3: PSCCH can carry SCI to covey resource allocation information for transmitting PSSCH. 
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