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1. Introduction

A summary of eV2X evaluation methodology was made, and some agreements were achieved during the RAN1#92bis meeting [1]. In this contribution, we continue discussing the remaining FFS part about the evaluation scenarios.
2. Discussion
In this section UE dropping, traffic model, and performance metric about NR eV2X are further discussed separately.
2.1 UE dropping and mobility modeling
2.1.1 Inter-vehicle distance for NR eV2X
In the SA requirement [2], two kinds of inter-vehicle distance are mentioned:
· Non-short inter-vehicle distance (e.g. >2sec * vehicle speed)
· Short inter-vehicle distance (e.g. <2sec * vehicle speed, 1 meter distance between vehicles for high density platooning) 
Usually longer inter-vehicle distance is assumed for Advanced Driving, while short time or distance inter-vehicle gap is assumed for Vehicles Platooning or Cooperative Short Distance Grouping. Thus, multiple inter-vehicle distances are needed depending on the specific use case.
Observations 1: Two kinds of inter-vehicle distance are needed depending on the specific use case.
For new 5G use cases, the inter-vehicle gap can be modeled as an exponential random variable with the average of the speed * x sec, the for non-short inter-vehicle distance, value of x can be set as 2.5, and for shorter inter-vehicle distance, high density , normal density and low density of platooning cases need to be considered. The detailed values of x are provided in Table 1 below.
Table 1: Value of x (sec) for inter-vehicle distance
	
	Non-short inter-vehicle distance
	Short inter-vehicle distance

	
	
	High density
	Normal density
	Low density

	x(sec)
	2.5
	1/(value of the average of the speed)
	0.5
	1


Proposal 1: The inter-vehicle distance can be defined as (vehicle length L + an exponential random variable with the average of the speed * x sec), where x is given as,
	
	Non-short inter-vehicle distance
	Short inter-vehicle distance

	
	
	High density
	Normal density
	Low density

	x (sec)
	2.5
	1/(value of the average of the speed)
	0.5
	1


2.1.2 UE dropping in Freeway
Regarding to option C of freeway [1], clustered dropping is supported as follows.
· Option C

· Heterogeneous vehicle types: 0% vehicle type 1, [67]% vehicle type 2, [33]% vehicle type 3

· Clustered dropping: Each cluster consists of [6] Type 3 vehicles with a gap of [2] meters
· FFS how to drop multiple clusters
· Same vehicle density in all the directions: Speed is [140] km/h in all the lanes.
There are 6 lanes in freeway scenario, and the number of clusters on each lane should be determined firstly. After that, non-short inter-vehicle distance for UE dropping is used and then each cluster with 6 successive vehicles are chosen to form a platooning. Lastly, the interval-vehicle gap in the platooning is reset. In summary, the UE dropping process for option C of freeway can be concluded in four steps as the following proposal:
Proposal 2: Four steps are used for UE dropping for Option C of freeway:
· Step 1: determine the number of clusters Ni on each lane (Ni is FFS).
· Step 2: perform UE dropping on each lane according to non-short inter-vehicle distance.
· Step 3: choose 6 successive vehicles for each cluster on each lane.
· Step 4: reset the interval-vehicle gap in each cluster according to the short inter-vehicle distance.
2.1.3 UE dropping in urban 
In urban scenario, clustered dropping is not supported. Regarding to option B [1], vehicles in different lanes have different speeds as follows.
· Heterogeneous vehicle types: [20]%, [60]%, [20]% for vehicles types 1, 2, 3, respectively

· Non-clustered dropping

· Different vehicle density in different directions: 

· In the East-West direction:

· Speed in Lane 1: 60km/h

· Speed in Lane 2: 50km/h 

· Speed in Lane 3: 25km/h 

· Speed in Lane 4: 15km/h

· In the North-South direction:

· 0 km/h in all the lanes.
If the direction changing probability in R14 is used, then the vehicles with different speeds may coexist in the same lane during the simulation time. In order to avoid this situation, we can assume that all the vehicles only move straight.
For the UE dropping in the East-West direction, the dropping process can be the same as that of R14 [3]. In addition, it should also consider the different speeds in different lanes and different types of vehicle depending on the given proportion. As to the UE dropping in North-South direction, UE can be dropped as same as in the East-West direction, and then centralized the UEs to the nearest intersection towards the speed direction. 
Proposal 3: For UE dropping of Option B in urban scenario, all the vehicles only move straight is assumed and:
· For East-West direction, the dropping process can be the same as R14. In addition, it should also consider the different speeds in different lanes and different types of vehicle depending on the given proportion.
· For North-South direction, UEs can be dropped the same as in the East-West direction, and then centralized to the nearest intersection towards the speed direction.
In practice, the number of vehicles for option B is smaller than that of R14 urban scenario when the UE speed is 15km/h. and reducing the urban grid layout can lead to a worse reflection of evaluation of urban scenario. In other words, the statistic result of a reduced layout may be not so representative.
Observation 2: Reduced layout for urban grid is unnecessary.
2.2 Traffic model  
For traffic model of NR eV2X, the agreements are achieved as:
· Two options are supported as follows: 
· Periodic traffic based on Option 1
· FFS on which option(s) is(are) supported:
· Message size varies in time in a deterministic manner.
· Message size varies in time in a random manner.
· Aperiodic traffic based on Option 3
· Working assumption: Inter-packet arrival time = a non-negative constant value + a random variable following an exponential distribution
· Message size varies in time in a random manner.
· Other options are not precluded if a relevant use case is identified.
· Further discussion till next meeting whether both options have equal priority or one of them has a higher priority
Periodic traffic has been studied in V2X phase 1 and phase 2, characteristics of period traffic is well known among companies. If it is necessary to reduce the simulation cases, then option 3 can have a higher priority. Regarding to the message size of Option 1, both deterministic manner and random manner should be supported, it depends on which use case we focus on.
Proposal 4: Aperiodic traffic based on Option 3 has a higher priority if necessary.
When the message size varies in a random manner, the model should be clarified. Actually two kinds of manners are needed:
· Type 1: Event Triggered Variable Size: A+N*B e.g.: 500+N*60 (perception + manoeuvre), where,

· A = the coarse driving intention, which is fixed as 100 bytes or 500 bytes

· N = a random number within the range of [0 - 100], which represents the number of (perceived) objects

· B = the average size per detected (perceived) objects (e.g., between 30 bytes/objects and 60 bytes/object)
· Type 2: Periodic Variable Size (fixed value + X), where, 

· Fixed value is FFS depending on the scenarios.

· X = a random number which represents the number of (perceived) objects and ensures that (fixed value + X) ranges in [50 - 1200]. 

Proposa1 5：Random manner message size should be determined by specific use cases, and two types are supported：

· Type 1: Event Triggered Variable Size: A+N*B, e.g.500+N*60 (perception + manoeuvre). 
· Type 2: Periodic Variable Size: Fixed Value + X, which ranges in [50–1200].
2.3 Performance metric
PIR has been agreed to reflect the persistent collision. PIR means the time elapsed between two successive receptions of two different packets transmitted from node A and node B. For periodic traffic, we can calculate the CDF of PIR of all links, and the elapsed time larger than the periodic can be regarded as a loss of the packet. Specially, this can also apply to the aperiodic traffic if we assume that the random variable part is smaller compared to the non-negative constant value part. 

To curve the persistent collision of each radio distance, the CDF of PIR can be counted with taking the radio distance limit into account. Each sample of CDF of PIR is the time elapsed between two successive successful receptions of two different packets transmitted from TX node A to RX node B, where node B is a UE/vehicle that located in the range (a, b) from the node A. For example, a = i*20 meters, b = (i+1)*20 meters for i=0, 1, …, 25. The CDF curves are counted for each value of i.
Proposal 6: To reflect the persistent collision, the CDF of PIR should be counted with taking the radio distance limit into account.
3. Conclusion

This contribution mainly focused on traffic model, UE dropping and performance metric for new 5G V2X use cases. According to the above analysis, the following observations and proposals are given:
Observations 1: Two kinds of inter-vehicle distance are needed depending on the specific use case.
Observation 2: Reduced layout for urban grid is unnecessary.
Proposal 1: The inter-vehicle distance can be defined as (vehicle length L + an exponential random variable with the average of the speed * x sec), where x is given as,

	
	Non-short inter-vehicle distance
	Short inter-vehicle distance

	
	
	High density
	Normal density
	Low density

	x (sec)
	2.5
	1/(value of the average of the speed)
	0.5
	1


Proposal 2: Four steps are used for UE dropping for Option C of freeway:
· Step 1: determine the number of clusters Ni on each lane (Ni is FFS).
· Step 2: perform UE dropping on each lane according to non-short inter-vehicle distance.

· Step 3: choose 6 successive vehicles for each cluster on each lane.
· Step 4: reset the interval-vehicle gap in each cluster according to the short inter-vehicle distance.
Proposal 3: For UE dropping of Option B in urban scenario, all the vehicles only move straight is assumed and:
· For East-West direction, the dropping process can be the same as R14. In addition, it should also consider the different speeds in different lanes and different types of vehicle depending on the given proportion.
· For North-South direction, UEs can be dropped the same as in the East-West direction, and then centralized to the nearest intersection towards the speed direction.
Proposal 4: Aperiodic Traffic based on Option 3 has a higher priority if necessary.
Proposa15：Random manner message size should be determined by specific use cases and two types are supported：

· Type 1: Event Triggered Variable Size: A+N*B e.g.500+N*60 (perception + manoeuvre) 
· Type 2: Periodic Variable Size: Fixed Value + X. Which ranges in [50–1200]
Proposal 6: To reflect the persistent collision, the CDF of PIR should be counted with taking the radio distance limit into account.
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