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1 Introduction
In RAN#80, V2X SI was approved, [1]. In this paper, we give our view on the sidelink design for NR. 

2 Design principle for NR sidelink
When looking at sidelink and acceslink, a fundamental difference is the structure of communication: accesslink is designed to support hierarchical structure where base-station is the centre of wireless communication while sidelink needs to support more flexible structure such as peer-2-peer structure. Meanwhile, advanced V2X use case also require sidelink to support hierarchical structure, e.g. vehicle platooning is a typical advanced use case where a platoon head is needed to manage a group of vehicles, essentially, it requires sidelink to support hierarchical structure based communications.  Naturally, NR sidelink should be able to support both hierarchical and peer-2-peer communication. 
NR access link has been designed to support great flexibility through rich configurability. Many of the design can be reused in NR sidelink design especially for hierarchical structure based communication. Also reuse the access link can minimize the standardization effort as well maximize the possibility of shared hardware between access-link and sidelink. Therefore we have the following two proposals:

Proposal: NR sidelink should target to work on both peer-2-peer and hierarchical network structure. 
Proposal: NR sidelink design should be based on access link and target to have common PHY procedures as much as possible. 
Another important question for V2X service is on which band it operates on. In multiple countries, Intelligent Transportation System (ITS) band has been allocated to vehicle communication which is a possible spectrum for C-V2X. Another possibility is on the spectrum licensed for cellular service, which includes both FR1 and FR2. Of course, it’s rather expensive to have a dedicated band for C-V2X service, the best way is to share band with cellular service.
Proposal: NR sidelink must be able to operate on wireless licensed spectrum and co-exist with wireless service. 


3 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 DCI 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. 


[image: ]
Figure.2 Three Parties communication diagram
Proposal: NR sidelink should support vehicle UE serves as a local manager to coordinate resource for the communication between other UEs within a local area. Local manager is granted with a resource pool from the cellular network. 

4 Local manager selection
In cellular coverage: cellular network can appoint a UE as local manager based on its capability report. Then cellular network will grant a resource pool for the local manager to use. 
Out of cellular coverage: An election process should be conducted between UEs. Each UE announces its candidacy to be a local manager. Then based on the received signal quality or other factors, every UE can cast its vote. Then the local manager can be elected. Elected local manager can only use the pre-configured resource pool.
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5 NR sidelink to support unicast, groupcast and broadcast
It was widely recognized that broadcast sidelink communication is enough to support the basic safety use case but not enough to support advanced use case. Comparing to broadcast, the complication of unicast and groupcast is about how to find the address of receiver. Without cellular assistant, there is no trusted entity to manage the UE identity. Thus, it’s rather hard to provide address without cellular assistant. On the other hand, cellular network naturally validate UE’s identity, thus it’s rather easy for cellular network to provide UE address information. A typical way of UE address is the RNTI assignment, for example, cellular network can authenticate UE and then assign RNTI. RNTI can be used as identification of a UE in the NR sidelink context, e.g. sidelink channel can be scrambled with the RNTI therefore UEs with different RNTI can’t decode. Thus we propose to support unicast and groupcast only with the assistant of cellular network. 
Following the three-party communication principle, Node-T needs to know when and which radio resource to transmit data packet, that scheduling information (DCI-T) comes from Local manager will be scrambled with RNTI assigned by cellular network. Similarly the Node-R needs to receive a DCI-R to trigger data packet reception. That DCI-R should be scrambled with the node-R’s RNTI. And the DCI-R may come from local manager or Node-T. 
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Proposal: NR sidelink support broadcast with and without cellular assistance. 
Proposal: NR sidelink support unicast and group-cast with cellular assistance. Cellular network is responsible to authenticate vehicle UE and assign the RNTI for every vehicle UE. 
Proposal: The DCI-T and/or DCI-R transmitted on PSCCH should be scrambled using the RNTI for the UE receiving such message. 
Proposal: In unicast service, DCI-R is used to indicate one or a group of UEs to receive a certain data packet. 
Proposal: When the Node-R is within the range of local manager, DCI-R is signaled directly by local manager. Otherwise, DCI-R is signaled by Node-T before the data packet transmission.

6 Conclusion
In this contribution, we discussed how to have NR sidelink to support unicast, groupcast and broadcast communication. 

Proposal-1: NR sidelink should target to work on both peer-2-peer and hierarchical network structure. 
Proposal-2: NR sidelink design should be based on access link and target to have common PHY procedures as much as possible. 
Proposal-3: NR sidelink must be able to operate on wireless licensed spectrum and co-exist with wireless service. 

Proposal-4: NR sidelink should support vehicle UE serves as a local manager to coordinate resource for the communication between other UEs within a local area. Local manager is granted with a resource pool from the cellular network. 

Proposal-5: NR sidelink support broadcast with and without cellular assistance. 
Proposal-6: NR sidelink support unicast and group-cast with cellular assistance. Cellular network is responsible to authenticate vehicle UE and assign the RNTI for every vehicle UE. 
Proposal-7: The DCI-T and/or DCI-R transmitted on PSCCH should be scrambled using the RNTI for the UE receiving such message. 
Proposal-8: In unicast service, DCI-R is used to indicate one or a group of UEs to receive a certain data packet. 
Proposal-9: When the Node-R is within the range of local manager, DCI-R is signaled directly by local manager. Otherwise, DCI-R is signaled by Node-T before the data packet transmission.
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