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1 Introduction
         In RAN1 #83 chairmen’s notes, the evaluation methodology for V2I/N and V2P services are listed below:

For V2P:

· Pedestrian UE dropping model
· Urban case only
· Pedestrian UE dropping using equally spaced along the sidewalk with a fixed inter-pedestrian X m dropped 
· Total number of pedestrian UEs is 500
· Pedestrian UE is in the middle of the sidewalk
· FFS: X value
· Channel model between Pedestrian UE and Vehicle UE
· Reuse the vehicle-to-vehicle pathloss, fading, and shadowing models with the following modifications:
· Pedestrian UE speed is 3 km/h 
· Location update is not modeled for Pedestrian UE
· Antenna height and gain of Pedestrian UE are 1.5m, 0 dBi respectively
· Channel model between Pedestrian UE and eNode B is the same as agreed V2N channel model
· FFS on details of performance metric and traffic model
For V2I：

· Evaluation methodology should be discussed based on clear clarification of different RSU types for 

· Dropping method of RSU and UE

· Channel modeling

· Traffic model

· RSU types to be evaluated in RAN1

· UE type

· eNB type

· Evaluation starts from the following scenarios

· UE type RSU

· Scenario 1: RSU sends traffic message  in PC5 and UE receives messages from RSU

· eNB type RSU

· Scenario 1: RSU is mounted in Macro-eNB to send traffic message and UE receives message from RSU

Moreover, discussion has been done in email. Details of traffic model and performance metric are determined. In this contribution, further discussions are done on traffic model and performance for V2I/N and V2P.
2 Discussion
2.1 Remaining issue for V2P
In the agreement of V2P evaluation methodology, the number of P-UEs is 500. Two urban scenario deployments are presented in TR36.885. When with 14 grids, the interval of P-UEs is calculated as “36.344”. For 9grids, the interval is “23.364”. The different density may lead to different evaluation result. So it is better to use the same density of P-UEs when evaluate the performance of V2P/P2V.
Proposal 1: Either P-UEs density of 9grids or 14grids can be picked to evaluate the performance of V2P/P2V in urban scenario. The density of P-UEs for both should be the same.
The total number of P-UE is 500. In 14grids, there will be 35.71 P-UEs in each grid in average. Therefore, we need to decide that some grids have 35 P-UEs and some grids 36 P-UEs. The total number of P-UEs should be 500.
Proposal 2: When dropping P-UEs in urban scenario, each grid has integer P-UEs based on UE interval.
P-UE is a handheld terminal in V2P communication.  Receiving message all the time can get warning messages from vehicle as much as possible. However, the power consumption could be high. The dormant mechanism of P-UE is important in V2P communication. P-UE may receive the message of vehicles in certain time interval.
P-UE will miss messages from vehicles during dormant. It needs to make a balance between the power consumption and message reception by setting the time interval.
In urban scenario, the relative speed of V2P is usually low. So we can assume that the relative location between V-UEs and P-UEs change slowly. Defining a detection period T (eg.500ms), A P-UE will receive messages in time t (e.g. one or more V2V period), as shown in figure 1. Assuming that a P-UE receives at least one message from a group of messages transmitted by a vehicle in time T, the vehicle has been detected successfully by the UE.
So the success rate of vehicle detection is introduced as X/Y:

For a V-UE in a certain range of a P-UE, its rate of vehicle detection Xi/Yi is calculated as below:
(a) Yi=1

(b) P-UE detected successfully at least one message transmitted by the V-UE in time T, Xi=1, otherwise, Xi=0.
Where Xi means the number of V-UEs been successfully detected in T time, Yi is the number of all the V-UEs in T time and in the range.

All simulation time can be divided to n periods, of which the duration is T. Then the success rate of vehicle detection X/Y in simulation is:
X/Y=(X1+X2+…+Xn)/( Y1+Y2+…+Yn)
Where n denotes the number of T periods in simulation.
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Figure 1.V2P dormant mechanism schematic
2.2 Remaining issue for V2I/N
According to the discussion offline, there has been a conclusion about the traffic model and performance metric of “Non-relay”V2I, Where ‘I’ include both eNB type RSU and UE type RSU. 
In TR22.885, V2I/N is defined respectively：

V2I：The UE supporting V2I applications sends application layer information to RSU. RSU sends application layer information to a group of UEs or a UE supporting V2I applications.
V2N：V2N is also introduced where one party is a UE and the other party is a serving entity, both supporting V2N applications and communicating with each other via LTE network.
From the definition V2I and V2N are similar, especially for eNB type V2I. From traffic model, we distinguish them by typical use cases in [2], as is shown in table 1.

Table1.Traffic model of V2I/N for some use cases
	
	Use cases
	TBsize（Bytes）
	Frequency

	V2I
	V2I Emergency Stop Use Case
	<1200,typical=400
	<10HZ

	
	Queue Warning
	50-400
	——

	
	Road safety services via eNB
	<1200
	<10HZ

	
	Automated Parking System
	50-400
	——

	
	Curve Speed Warning
	50-400
	<1HZ

	
	Mixed Use Traffic Management
	based on service conditions
	based on service conditions

	V2N
	V2N Traffic Flow Optimisation
	50-300
	0.1-1HZ


Observation shows that the message size is usually 50-400Bytes, and the Frequency is either 10HZ as that of V2V, or a low one as 1HZ. So the details of traffic model for V2I/N are as follows for evaluation:
· For V2I:

V-UE transmits messages which are received by RSU. The traffic model is the same as that of V2V.

· For I2V:

Message size is 300Bytes, and the frequency can be either a low one as 0.1/1HZ or a high one as 10HZ base on the service conditions.
· For V2N/N2V:
Uu link is used for V2N/N2Vcommunication, and UL is usually unicast while DL is uincast or broadcast. As described in [2], V2N/N2V is used for some Non-Urgent traffic which is not sensitive to latency requirement. So the traffic model can be 300Bytes@1HZ.
In addition, it was concludes that “I2V traffic is generated per intersection for urban case”. But eNB type RSU is not usually deployed at the intersection. It is reasonable that every eNB type RSU can generate messages, which are received by the UEs within certain coverage.  
Proposal 3: The traffic of I2V should be further clarified according to the type of RSU.
The V2X service shall be capable of supporting communication range to give drivers enough response time. For UE type RSU, the relative speed is half of V2V. The communication range of V2I/I2V can be half of V2V.
For eNB type RSU V2I/I2V and V2N/N2V, one end of the communication is V-UE and the other end is eNB. The communication range is determined by the deployment of eNB. Usually, UL is a unicast, which means the communication range is the cell coverage. DL may be unicast or broadcast and the corresponding communication range is N (N>=1) cell coverage or a specific geographic area.
Proposal 4: The efficient range of V2I/N should be determined by specific service conditions, RSU type.
3 Conclusions
In this contribution, we bring up the following proposals regarding the evaluation methodology for V2I/N and V2P: 

Proposal 1: Either P-UEs density of 9grids or 14grids can be picked to evaluate the performance of V2P/P2V in urban scenario. The density of P-UEs for both should be the same.
Proposal 2: When dropping P-UEs in urban scenario, each grid has integer P-UEs based on UE interval.
Proposal 3: The traffic of I2V should be further clarified according to the type of RSU.
Proposal 4: The efficient range of V2I/N should be determined by specific service conditions, RSU type.
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