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1 Introduction
In RAN1#94, the below has been agreed for resource allocation. This paper gives our view on the detail resource allocation scheme. 
Agreements:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEsha
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication

2 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. 
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Figure.2 Three Parties communication diagram
Proposal-1: 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. 

3 Resource allocation method
Physical sidelink control channel was defined to carry control information between two UEs. In three party communication, it includes the link between two UEs as well as between local-manager (essentially it’s a UE) to UE. As described earlier, local manager is granted with a resource pool to further allocate to other UE. Upon receiving resource grant, UE can transmit control information before actual data to inform the receiver to decode. Meanwhile, local manager can inform the receiver with another control information. 
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Proposal-2: PSCCH can carry information for transmit or receive PSSCH 
Proposal-3: Define SCI (Side-link Control Information), analogous to DCI in PDCCH, to be carried in PSCCH. At one SCI format (SCI-R) can carry the information for receving/decoding PSSCH and at least one SCI format (SCI-T) can carry information of transmitting PSSCH. 
Proposal-4: Local manager can use DCI_T to schedule a UE to transmit PSSCH. When transmitting, another DCI-R should be transmitted along with the PSSCH. Or a separate DCI-R can be transmitted from local manager directly to the receiver UE. 

Proposal-5: SCI-T should at least include the resource allocation for transmission. The resource allocation includes time and frequency domain resource. 
Proposal-6: FFS whether SCI-Tx can include other information, such as MCS, HARQ and TCI. 

4 Conclusion
In this contribution, we proposed the detail of resource allocation method for NR V2X sidelink, in particular, we have the following proposals:
Proposal-1: 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-2: PSCCH can carry information for transmit or receive PSSCH 
Proposal-3: Define SCI (Side-link Control Information), analogous to DCI in PDCCH, to be carried in PSCCH. At one SCI format (SCI-R) can carry the information for receving/decoding PSSCH and at least one SCI format (SCI-T) can carry information of transmitting PSSCH. 
Proposal-4: Local manager can use DCI_T to schedule a UE to transmit PSSCH. When transmitting, another DCI-R should be transmitted along with the PSSCH. Or a separate DCI-R can be transmitted from local manager directly to the receiver UE. 

Proposal-5: SCI-T should at least include the resource allocation for transmission. The resource allocation can be semi-persistent manner. 
Proposal-6: FFS whether SCI-Tx can include other information, such as MCS, HARQ and TCI. 
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