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1. Introduction
In RAN1 #98 meeting, RAN1 received an LS from RAN2 [R2-1908306] which asks about support of zoning-based resource pool configuration and selection:
	In addition, RAN2 would like to consult with RAN1 on the following questions about resource pool configuration and selection:
· Whether resource pool configuration based on zone is considered beneficial to support in NR V2X?
· Whether resource pool configuration based on different cast types should be supported by taking into account the configuration of PSFCH resource?
· Whether an NR V2X mode 2 UE can select multiple resource pools on single carrier from RAN1 perspective?



In RAN1 #96 meeting, the following was agreed:
	Agreements:
In the context of Mode-2(d), NR V2X supports the following functionality:
· A UE informs gNB about group members and gNB provides individual resource pool configuration and/or individual resource configuration through the same UE to each group member UE within the same group. It does not require connection between member UE and gNB
· The UE cannot modify the configuration provided by gNB
· Higher layer signaling is to be used to provide the configuration. No physical layer signaling is used
· FFS if one or both options are supported (i.e. resource pool configuration(s) or resource configuration)
· FFS which functionality defined as a part of Mode-2 is applicable for this feature
This functionality is up to UE capability(ies)




In this contribution, we discuss mode-2 resource allocation especially with regard to mode-2(d), including the following topics:
· Zone-based resource configuration in mode-2
· Zone-based resource allocation mechanism in mode-2(d)
· Sub-scheduling UE in mode-2(d)
2. Discussion
In LTE V2X, the V2X sidelink communication supports use the pool which corresponds to geographical coordinate of the UE. The UE shall determine an identity of the zone (i.e. Zone_id) in which it is located using the following formulation, if zoneConfig is included in SystemInformationBlockType21 or in SL-V2X-Preconfiguration:
x1= Floor (x / L) Mod Nx;
y1= Floor (y / W) Mod Ny;
Zone_id = y1 * Nx + x1.
where the values of x, y in the above equations can be respectively specified as the longitude and latitude of the UE’s location. And following parameters are required for zoning:
· Length of each zone (L), including: 5m, 10m, 20m, 50m, 100m, 200m, 500m.
· Width of each zone (W), including: 5m, 10m, 20m, 50m, 100m, 200m, 500m.
· Number of zone in length (Nx): 1, 2, 3, 4.
· Number of zone in width (Ny): 1, 2, 3, 4.
NR V2X sidelink communication supports periodic and aperiodic traffic model which may cause resource collision. Meanwhile, the reliability requirements of sidelink communication in NR V2X is higher than in LTE V2X, especially for unicast and multicast. Thus, the zone-based resource configuration should be supported in NR V2X sidelink communication. In this way, not only the resource collision between mode-2 Tx UEs can be avoided, but also the limited resource pool can be reused to improve the capacity.
Proposal 1: Mode-2 should support zone-based resource configuration.
According to TR 22.886, UEs in platoon can obtain information within group through V2V. And all the group members should be within the communication range with its direct neighbor which is also in the group. 
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Fig 1. Zone-based resouce allcoation in mode-2(d)
Considering zone-based resource allocation in mode-2(d), the member UEs shall select resource in the resource pools which corresponds to geographical coordinate. As is shown in Figure 1, the length of each zone ranges from 5m to 500m and the UEs may locate in multiple zones. 
In that situation, the resource pools of each zone are different for UEs. In order to communicate with other members, each UE should be required to monitor all resource pools, which will cause higher complexity and latency in the group communication.
Therefore, a new zone-based resource allocation mechanism in mode-2(d) should be considered for reducing the complexity of resource monitoring in the group, which meets the latency requirements in NR V2X.
Proposal 2: A new zone-based resource allocation mechanism in mode-2(d) should be considered in order to reduce the complexity of resource monitoring in the group.
As is shown in Figure 2, when the group members locate in different cells, the scheduling UE is unable to communicate with multiple gNBs/RSU, thus sub-scheduling UEs are needed in each cell to assist the scheduling UE for informing measurement report such as CBR to gNBs/RSU and receiving the network information such as resource configuration or link adaption parameters from gNBs/RSU. In this way, sub-scheduling UEs exchange the information with the scheduling UE by sidelink, then the connection of UEs who are in different gNBs/RSU’s coverage is established, which can ensure the reliability in NR V2X. 
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Fig 2. Cross-cell scenario in mode-2(d)
Proposal 3: In a cross-cell scenario, the group in mode-2(d) need a sub-scheduling UE in each cell to maintain connection between scheduling UE and each gNB.
3. [bookmark: _GoBack]Conclusion
In this contribution we discussed RAN1 aspects of mode-2 resource allocation especially with regard to mode-2(d) and make the following proposals:
Proposal 1: Mode-2 should support zone-based resource configuration.
Proposal 2: A new zone-based resource allocation mechanism in mode-2(d) should be considered in order to reduce the complexity of resource monitoring in the group.
Proposal 3: In a cross-cell scenario, the group in mode-2(d) need a sub-scheduling UE in each cell to maintain connection between scheduling UE and each gNB.
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