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1 Introduction 
During RAN1#82 and the later offline email discussion [1][2], the following agreements are made for evaluation methodology for V2X communication:
Agreements:
Vehicle UEs are dropped on the roads according to spatial Poisson process. The vehicle density is determined by the assumption on the vehicle speed, and the vehicle location should be updated every 100 ms in the simulation. 
In Urban case, a vehicle changes its direction at the intersection as follows:

· Go straight with probability 0.5
· Turn left with probability 0.25
· Turn right with probability 0.25
Agreements:
Assumptions for vehicle-to-vehicle channel
	Parameter
	Urban case
	Freeway case

	Pathloss model
	WINNER+ B1 Manhattan grid layout (note that the antenna height should be set to 1.5 m.). Pathloss at 3 m is used if the distance is less than 3 m.
	LOS in WINNER+ B1 (note that the antenna height should be set to 1.5 m.). Pathloss at 3 m is used if the distance is less than 3 m.

	Shadowing distribution
	Log-normal
	Log-normal

	Shadowing standard deviation
	3 dB for LOS and 4 dB for NLOS
	3 dB

	Decoorelation distance
	10 m
	25 m

	Fast fading
	NLOS in Section A.2.1.2.1.1 or A.2.1.2.1.2 in [4] with fixed large scale parameters during the simulation.


Agreements:
For evaluation of proposed schemes for V2V, the following metric(s) shall be considered.

· Packet Reception Ratio (PRR) :

· For one Tx packet, the PRR is calculated by X/Y, where Y is the number of UE/vehicles that located in the range (a, b) from the TX, and X is the number of UE/vehicles with successful reception among Y. CDF of PRR and the following average PRR are used in evaluation
· CDF of PRR with a = 0, b = baseline of 320 meters for freeway and 150 meters for urban

Average PRR, calculated as (X1+X2+X3….+Xn)/(Y1+Y2+Y3…+Yn) where n denotes the number of generated messages in simulation. with a = i*20 meters, b = (i+1)*20 meters for i=0, 1, …, 25
In this contribution, we further discussed the remaining details of the simulation evaluation methodology for V2X mobility model, fast fading model, and performance metrics.
2 Discussions
For Urban scenario, the road configuration is agreed as shown in Figure. 1. 

[image: image1]
Figure 1  Road configuration for Urban case
There are 4 lanes in each street and 2 lanes for each direction. Thus, for each direction, it consists of one inside lane and one outside lane. Since we are simulating vehicular traffic, mobility management is an important issue for V2V communication, we suggested that the mobility model needs to be more precise in the details of the direction change of vehicle UEs. When a vehicle UE enters an intersection, it can choose to go straight, turn right, or turn left. If the vehicle UE decides to change its direction (either turn right or turn left), it should follow some specific rules during simulation. Here we list two possible alternatives: 
1. A vehicle UE keeps its position (inside lane/outside lane) when it changes its direction, which means once a vehicle UE is on inside(outside) lane, it should be on inside(outside) lane after it changes its direction. 
2. A vehicle UE randomly selects inside lane or outside lane with equal probability after changing its direction. 
The main difference between the two options is the way to determine which lane to turn to after a vehicle UE changes its direction at the road intersection. In option 1, a vehicle UE keeps its position after it changes the direction, which means once a vehicle UE is in the inside lane, no matter how many times it changes its direction, it always stays in the inside lane. On the other hand, in option 2, a vehicle UE randomly selects inside lane or outside lane with equal probability after changing its direction. Take the uncertainty of road traffic into consideration, we suggest that option 2 might be a more suitable option for the mobility model. 
Proposal 1:  The direction change of a vehicle UE in mobility model should take lane position (inside/outside) into consideration. A vehicle UE randomly selects inside lane or outside lane to turn to with equal probability after it changes its direction.
The agreed fast fading model is TR 36.843 O2O, which only takes NLOS case into consideration. We suggest that the O2O LOS case could also be considered as in D2D. In the case of the Manhattan grid, the LOS probability for UMi is reproduced in Table 1[3], which is also used in TR 36.843. Because of the high mobility characteristic of V2V communication, the LOS/NLOS condition between two vehicle UEs is likely to change during the simulation. Thus whether the LOS probability in Table 1 is applicable to V2V communication requires further study.
Table 1 LOS probability for UMi
	Scenario
	LOS probability as a function of distance d [m]

	UMi
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Observation 1: Current fast fading model only considers the NLOS case. The LOS case for V2V communication requires further study.
For V2V communication, high reliability is one important requirement. In addition, the range of communication range is also of importance. Here we propose to consider the performance at different distances. The performance metric could be in terms of either user throughput or PRR (Packet Reception Ratio). Currently, the agreed performance metrics only observes PRR at certain distance (i.e. 150m for urban and 320m for freeway). We suggest that PRR versus different distances could also be considered. 
        Considering the high velocity of the vehicle UEs, the latency performance for V2V communication is vital. However, the current evaluation methodology considered in RAN1 cannot support the latency performance evaluation. If the detailed transmission schemes of V2V are discussed in RAN1 later, the latency performance metrics might be needed (For instance, transmit message repetitions to increase the reliability or messages relayed by another vehicle UE.).
Proposal 2: For the V2V performance metrics, in addition to PRR (Packet Reception Ratio) at fixed distance, performance versus different distances shall also be considered. The performance could be in terms of either user throughput or PRR.
Proposal 3: Latency performance could also be considered as performance metric if detailed V2V transmission schemes are discussed in RAN1 later.
3 Conclusion

In this contribution, we have discussed the remaining details of the simulation evaluation methodology for V2X mobility model, fast fading model, and performance metrics. Thereby we have the following proposals and observation.
Proposal 1:  The direction change of a vehicle UE in mobility model should take lane position (inside/outside) into consideration. A vehicle UE randomly selects inside lane or outside lane to turn to with equal probability after it changes its direction. 
Observation 1: Current fast fading model only considers the NLOS case. The LOS case for V2V communication requires further study.
Proposal 2: For the V2V performance metrics, in addition to PRR (Packet Reception Ratio) at fixed distance, performance versus different distances shall also be considered. The performance could be in terms of either user throughput or PRR.
Proposal 3: Latency performance could also be considered as performance metric if detailed V2V transmission schemes are discussed in RAN1 later.
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