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1. [bookmark: _Ref510515307][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the previous meeting, after a fruitful offline discussion significant progresses were achieved on the evaluation assumptions and parameters [1]. In the contribution, we discuss some of the remaining open issues and provide our views on the evaluation methodology.
2. Discussion
2.1. UE drop and mobility modeling
The inter-vehicle distance has been discussed and agreed in the previous meeting while some detailed parameters remain open [1]:
	Agreements:
· Vehicles are dropped according to the following process.
· The distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane is max {1 meter, an exponential random variable with the average of the speed * x sec}.
· FFS for x sec.
· All the vehicles in the same lane have the same speed.
· The following options are supported for freeway:
· Option A
· Homogeneous vehicle types: 100% vehicle type 2
· Non-clustered dropping
· Same vehicle density in all the directions: Speed is [140 and/or 70] km/h in all the lanes.
· Option B
· Heterogeneous vehicle types: [20]% vehicle type 1, [60]% vehicle type 2, [20]% vehicle type 3
· Non-clustered dropping
· Different vehicle density in different lanes:
· Speed in Lane 1: 80km/h
· Speed in Lane 2: 100km/h 
· Speed in Lane 3: 140km/h 
· Speed in Lane 4: 40km/h 
· Speed in Lane 5: 30km/h 
· Speed in Lane 6: 20km/h  
· 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.


Considering that it is impractical to perform communication for advanced eV2X service among UEs outside of the basic safety coverage, it seems reasonable to define the upper limit of inter-vehicle distance to be aligned with the assumption of basic safety. Therefore, it is proposed to accept the value of 2.5 sec for determine the inter-vehicle distance.
[bookmark: _Ref498762968]Proposal 1: The value of 2.5 sec is adopted as the “x” for determining the inter-vehicle distance.

Three types of vehicle UEs have been defined as follow [1], however, the vehicles dropping process has not been defined yet.
	Agreements:
· Three vehicle types are defined as follows.
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters
· FFS how to drop different vehicle types
· The difference of the vehicle type does not change the channel model potentially except the following aspects:
· Pathloss equation where the antenna height is set according to the vehicle type
· Loss caused by vehicle blockage (details to be discussed in the vehicle blockage modeling)
· Radiation pattern


It should be noted that the type of vehicle only reflects the distinction of antenna and channel model in simulation, therefore can be ignore during UE dropping process. For simplification purpose, in heterogeneous vehicle deployment, the vehicle can be dropped regardless of the type, taking into account the inter-vehicle distance. After that, each UE can be randomly associated to one of the vehicle types according to the distribution of each type.
[bookmark: _Ref513825947]Proposal 2: In the case of heterogeneous vehicle deployment, the UEs are dropped uniformly regardless of the type, and then randomly associated to one of the vehicle types according to the distribution of each type.
In the case of cluster-based vehicle dropping, one approach is that, after the abovementioned dropping procedure of heterogeneous vehicles, the type 3 vehicle UEs within a certain distance are grouped to form a cluster. The problem is that, such approach may not maintain a same number of cluster between simulation drops. Consequently, the simulation results may not be comparable. Moreover, it may require multiple simulation drops for searching suitable numbers of clusters, which inevitably increase the simulation time. 
Alternatively, a number of clusters can be randomly dropped in the simulation area firstly. After that, the remaining vehicles are dropped into the simulation area excluding the cluster areas. By the way, the number of clusters can be easily set.
[bookmark: _Ref498762977]Proposal 3: In the case of cluster-based dropping, a number of clusters can be randomly dropped firstly, and then the remaining vehicles are dropped into the simulation area excluding the cluster areas.
2.2. Traffic model
The traffic model modeling was heavily discussed in the previous meeting and the following options are agreed [1]:
	Agreements:
· 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



The periodic traffic model can be used to simulate the basic safety traffic, exchanging platoon management or pre-planned trajectories messages, information relaying, and some kinds of streaming traffic. These kinds of traffic are predictable during a simulation run. Therefore, the message size can vary in a deterministic manner. According to the requirements of SA1 [2][3], the average message size can be 300 bytes, 1200 bytes, 2000 bytes or 6000 bytes, and the periodicity can be 20 ms, 50 ms or 100 ms, considering different services and scenarios.
[bookmark: _Ref503551675]Proposal 4: For periodic traffic model, the message size can vary in a deterministic manner with the following parameters:
· average message size: 300, 1200, 2000, 6000 bytes
· periodicity: 20, 50, 100 ms

On the other hand, the aperiodic traffic model is suitable for even driven traffic, e.g. cooperative manoeuvers and cooperative perception transmission, objection detection, etc. The message size can vary from 200 bytes to 6000 bytes, while the distribution may be different for each scenarios. The inter-message arrival time can be a constant value of 20 ms with an additional exponential random variable of 50 ms.
[bookmark: _Ref503547505]Proposal 5: For periodic traffic model, the message size can vary from 200 bytes to 6000 bytes.

2 Conclusion
In the contribution, we discuss some remaining issues on eV2X evaluation methodology. Based on the discussion, we propose that,
Proposal 1: The value of 2.5 sec is adopted as the “x” for determining the inter-vehicle distance.
Proposal 2: In the case of heterogeneous vehicle deployment, the UEs are dropped uniformly regardless of the type, and then randomly associated to one of the vehicle types according to the distribution of each type.
Proposal 3: In the case of cluster-based dropping, a number of clusters can be randomly dropped firstly, and then the remaining vehicles are dropped into the simulation area excluding the cluster areas.
Proposal 4: For periodic traffic model, the message size can vary in a deterministic manner with the following parameters:
· average message size: 300, 1200, 2000, 6000 bytes
· periodicity: 20, 50, 100 ms
Proposal 5: For periodic traffic model, the message size can vary from 200 bytes to 6000 bytes.
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