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1 Introduction
At RAN #83, a new WI on NR V2X was approved.  As part of the WI scope (as shown below), RAN2 is set to design resource pool configuration for mode 2 (UE autonomous scheduling mode) [1].

· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]
· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome

· Mode 2

· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
LTE V2X allows the transmission resource pools for UE autonomous resource selection (LTE mode 4) [2] to be associated to a geographical zone. This contribution proposes a similar approach as a baseline for NR V2X.  Enhancements to improve the design in the context of NR V2X requirements are also discussed.
2 Zone Configuration for Resource Pools in NR V2X
Zone-based resource pool selection was introduced in LTE to reduce the probability of collision.  Simply stated, a form of resource re-use is implemented by configuring the UE with different (e.g. non-overlapping) transmission resource pools to be used in different geographical zones.  The UEs using a common transmission resource pool are thus limited to UEs located in the same geographical zone. With proper configuration, the number of collisions may be reduced due a smaller number of UEs in each zone.  Furthermore when UEs in the same zone are all within communication range (i.e. SCI detection in this case) the hidden node effect may be mitigated.  Given that RAN1 has agreed to support mode 2 based on at least SCI detection, the same motivation for zone-based resource pool configuration will exist also in NR.

Proposal 1:
Resource pools associated to geographical zones are supported in mode 2.
In LTE, a transmission resource pool can be (pre)configured for each zone ID. The zone ID is derived based on the UE GPS coordinates and the zone parameters configuration.  The UE thus selects its transmission resource pool based on the zone ID it calculates, a solution that is applicable to both in-coverage and out-of-coverage situations.  The same principle should also be applicable in NR:
Proposal 2:
A UE in mode 2 selects the V2X sidelink transmission resource pool based on the zone the UE is located in.

In LTE, zones are defined by network configuration (for in coverage UEs) or preconfiguration (for out of coverage UEs). The world is divided into geographical zones using a fixed reference point (latitude/longitude = [0,0]), and by (pre)configured zone length, zone width, number of zones in length, and number of zones in width. The UE determines its zone identity by means of a modulo operation using these configured parameters.  
Observation 1:
In LTE, zone size and number of zones are semi-statically (pre)configured based on the parameters of zone length, zone width, number of zones in length, number of zones in width.

Configuring zones semi-statically has some limitations; in practice the amount of traffic is not uniform over a given geographical area.  As a result the amount of resources configured will necessarily be either over-provisioned or under-provisioned leading to inefficiencies and/or higher collision rates.  

Observation 2:
Uniform configuration of zone size in all areas can lead to inefficient resource usage and/or high probability of collisions. 

The appropriate zone size configuration in a given area is also time-dependant.  Specifically, the vehicle density in an area during rush hour traffic will be significantly larger than during the rest of the day.  While the network can handle these variations in density by re-configuring the zone sizes for the in- coverage scenario, re-configuration is not possible for the out-of-coverage scenario.  
Observation 3:
Zone sizes that are fixed in time can lead to inefficient resource usage and/or high probability of collisions. 

While a single uniform zone configuration may have been acceptable in LTE V2X due to the relatively uniform traffic scenario, NR V2X will support a larger variety of scenarios with higher transmission rates and higher reliability requirements.  At least for some applications, it may be desirable to decrease the probability of collisions compared to LTE.
To achieve this, zones can be configured so that they are smaller at times and/or places where vehicle density or radio activity is highest.  Such configuration would typically depend on a measurement performed at the UE in order to address both the in-coverage and out-of-coverage cases.  An appropriate measure for determining the vehicle density at the UE could be the congestion on the transmission resource pool, for example measured via the CBR or other measurement to be defined by RAN1.  
As in LTE, the zone configuration parameters could comprise of the length, width, number of zones in length, number of zones in width, and associated IDs.  As discussed above, the zone configuration could be determined by the UE based on the congestion measurement, similarly as it is done in LTE for some transmission parameters (e.g. number of retranmissions, and maximum transmission power).  Thus to adapt the zones according to the congestion situation, the UE could determine the transmission resource pool to be used based on the zone configuration determined from the congestion measurement, the zone ID as determined by the UE coordinates, and the resource pool configuration.
Proposal 3:
The UE determines its zone ID and transmit resource pool from a one of the zone configurations provided for each measured CBR range.
3 Conclusion

In this contribution the following observations were made on zone design for NR V2X
Observation 1:
In LTE, zone size and number of zones are semi-statically (pre)configured based on the parameters of zone length, zone width, number of zones in length, number of zones in width.

Observation 2:
Uniform configuration of zone size in all areas can lead to inefficient resource usage and/or high probability of collisions. 

Observation 3:
Zone sizes that are fixed in time can lead to inefficient resource usage and/or high probability of collisions. 

Based on these observations, RAN2 should agree to the following proposals:

Proposal 1:
Resource pools associated to geographical zones are supported in mode 2.
Proposal 2:
A UE in mode 2 selects the V2X sidelink transmission resource pool based on the zone the UE is located in.

Proposal 3:
The UE determines its zone ID and transmit resource pool from one of the zone configurations provided for each measured CBR range.
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