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Introduction
In this contribution , V2X mode 2 performance comparison between zone-based and non-zone-based resource pool schemes is discussed.
Simulation
In the simulation, the following schemes of resource pool allocation are applied:
· Non-zone-based scheme: A single resource pool which contains all available resources is shared by all UEs;
· Zone-based scheme: As illustrated in Figure 1, geographic zones are divided into multiple N-by-N (N=3 as an example in Figure 1) zone pattern grids. Each zone pattern grid (with same color shown in Figure 1) contains N2 zones. Each zone is associated with a resource pool, whose pool index runs through 0 to N2-1. Further, depending on the association between zone and resource pool, two different zone grid patterns, pattern A (simple one) and pattern B (improved one) are used in the evaluation.  
· In pattern A: the association between resource pool index and zone position in each pattern grid is fixed for all pattern grids. Accordingly, for one road like road #1 in Figure 1, the available resource pools come from a subset (i.e., #0,#1,#2) of the total resource pools.
· In pattern B: the association between resource pool index and zone position in each pattern grid is varied and optimized so that all resource pools can be used for the concerned road, e.g., pools #0~#8 are all available to road #1.
[image: zone pattern]
[bookmark: _Ref28395]Figure 1 An example of zone-based resource pool pattern
In the simulation, the pattern grids are wrapped around across the simulation area, and two setups of zone size and grid size are used. 
· Zone size is 50m-by-50m, and pattern grid size is 3-by-3;
· Zone size is 20m-by-20m, and pattern grid size is 4-by-4.
[image: ]
[bookmark: _Ref207]Figure 2 PRR comparison (with pattern A)
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[bookmark: _Ref210]Figure 3 PRR comparison (with pattern B)
The simulation results are presented in Figure 2 for comparison with pattern A and in Figure 3 for comparison with pattern B. In general, the performance of non-zone based scheme is better than or equal to the performance of zone-based scheme. Even with optimized resource pool allocation pattern B, the performance is no better than non-zone based scheme.
For non-zone-based resource pool scheme, resources are shared by all UEs in a larger range which allows more chance to select candidate resources. In the case resource selection collision between UEs, which are normally separated by a relatively large distance, the issue of half duplex can be mitigated.
For zone-based resource pool scheme, 
· There is an obvious disadvantage for pattern A that only a limited number resource pools (#0, #1 and #2 as shown in Figure 1) are allocated for the road #1. That is why the PRR performance decreases significantly. 
· Regardless of pattern A or pattern B, the resources available within one zone are limited. Thus the UEs sharing the same small resource pool would experience more resource selection collisions and more severe half duplex issues. This is the reason for the observation that the PRR performances for zone-based resource pool drop around distance=0m in both Figure 2 and Figure 3.
· The same resource pool is shared among multiple zones that have the same zone index but locate in different geography zone grids. The circle-marked resource pool #0 shown in Figure 1 is such an example. The UEs belonging to this set of zones may also suffer potential resource collision and half duplex issue. As shown in Figure 2 (for pattern A), there can be seen a significant PRR performance falling in step of around 80m for 20m-by-20m zone size, and in step of about 150m for 50m-by-50m zone size. Similarly in Figure 3 (for pattern B), the performance falling is roughly in step of 320m and 450m, for zone sizes of 20m-by-20m and 50m-by-50m, respectively. 
· If zone-based resource pools are TDMed with each other, more time delay would be introduced, making it difficult to support some services with stringent latency requirement.
[bookmark: _Toc19141][bookmark: _Toc8335][bookmark: _Toc16882407]Zone-based resource pool scheme does not have performance advantage compare with non-zone-based resource pool scheme.
Conclusion
The simulation leads to the following observation:
Observation 1:	Zone-based resource pool scheme does not have performance advantage compare with non-zone-based resource pool scheme.

Appendix
System level simulation assumption
	Parameter
	value

	Deployment
	Freeway

	UE drop
	Option A
-	Vehicle type distribution: 100% vehicle type 2.
-	Clustered dropping is not used.
-	Vehicle speed is 140 km/h in all the lanes for the highway scenario	

	Carrier frequency
	6GHz

	Bandwidth 
	20MHz

	Subcarrier spacing
	15KHz

	Aperiodic Traffic model
	Model 1 (medium traffic intensity)
-	Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms
-	Packet size: Uniformly random in the range between 200 bytes and 2000 bytes with the quantization step of 200 bytes
-	Latency requirement: 50 ms
-	100% vehicles generate packets.

	Transmission number
	2

	Channel model
	As defined in 37.885

	Receiver algorithm
	MMSE-IRC

	Number of Tx/Rx antenna elements for vehicle UE
	2Tx/4Rx for 6 GHz

	Antenna model for vehicle UE
	Option 1
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