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1. Introduction
In the RAN1 #82bis meeting, evaluation methodology and deployment scenarios for PC5-based V2V were discussed [1]. In this contribution we discuss on the remaining issues for PC5 transport for V2V and PC5 / Uu transport for V2I / N and V2P services.

2. Evaluation assumptions for V2I / N

2.1. RSU deployment
RSU is the infrastructure device installed either in eNB type or stationary UE type, and it communicates with vehicles for V2V or V2I/N. Macro eNB can be used as RSU (i.e., macro RSU) as noted in a companion contribution [2]. As an alternative or a complement to macro RSU, a different type of RSUs, which is specifically for the purpose of V2X services, can be deployed. It would be reasonable to assume that this type of RSU has lower transmit power for the cost efficiency, and we can call it “micro RSU.” Either eNB type or UE type RSU can be a micro RSU, and the configurations (e.g., power and antenna configuration) or functionality for RSU can be differentiated for eNB type RSU and UE type RSU. For example, the antenna parameters of eNB type RSU can be same as pico eNB and the antenna parameters of UE type RSU can be same as UE except for the antenna height. The antenna height can differ according to the deployment scenarios.
It is a reasonable assumption that micro RSUs are located near the vehicles. In the freeway scenario, micro RSUs can be deployed on the median strip with a regular distance of 100 m as in [3]. In this case, the antenna height can be same (i.e. 1.5m) as that of vehicle. In the urban grid scenario, micro RSUs can be deployed at the center of intersection and the antenna height of 10 m can be assumed when it is mounted above the traffic light. 

Proposal 1: RSUs are deployed on the intersection in the urban grid scenario and on the median strip of the road in the freeway scenario.

2.2. Traffic model for V2I/N
SA1 defined use cases where V2X messages are periodically generated or the message generation is triggered by an event. The traffic model for PC5-based V2V is determined in the previous meeting [1]. 
For traffic model of V2I/N service, a periodic message generation can be considered based on SA1 TR. To be specific, according to V2I/V2N Traffic Flow Optimisation use case in Section 5.15 in [4], typically 50 – 300 Byte messages (excluding the security overhead) are generated at the frequency ranges from 0.1 Hz to 1 Hz, which is translated from ‘0.004 – 0.24 kbps’ to ‘0.04 –2.4 kbps’ per vehicle. We propose to consider two extreme cases for traffic model of V2I/N. We set the size of overhead as x including security overhead or higher layer signaling..
· Case 1: The highest rate case with 1 second message generation period and (300 + x) byte message size. This is, e.g., to analyze the system capacity required to support the maximum rate V2I/N.
· Case 2: The lowest rate case with 10 second message generation period and (50 + x) byte message size. This is, e.g., to analyze relative overhead required to support the minimum rate V2I/N.
In Rel-12 D2D WI, for evaluating D2D and WAN co-existence, the predefined number of UEs per cell is randomly selected to have WAN traffic according to FTP2 model, from the total number of UEs per cell participating in D2D. So, in addition to V2X traffic, if it is necessary to define WAN traffic, the same principle can be applied. To be specific, the predefined number of vehicles in the system is randomly selected to have both WAN and V2X traffic. Here, the same WAN traffic modeling as in Rel-12 D2D can be reused.

3. Evaluation assumptions for V2P

3.1. Pedestrian UE dropping
For dropping of the P-UE (pedestrian UE), all UEs are randomly and uniformly dropped throughout the sidewalk area of the urban grid. Considering the P-UE dropping model, the density of P-UE can be higher compared to the density of vehicle UE because of its low speed of pedestrian. The inter-pedestrian distance of 10m on the sidewalk would be reasonable in urban grid scenario which means 100 pedestrian UEs/km similar to the vehicle density of urban grid 15km/h case (i.e. 4.166..m/s X 2.5sec = 10.4m of inter-vehicle distance).
 In the freeway scenario, it can be assumed that the V-UEs and P-UEs are isolated each other. Thus, no signalling between V-UEs and P-UEs are needed to detect and recognize the dangerous situations. From this perspective, the P-UE deployment can be considered only for the urban grid scenario.
The antenna properties of vehicle UEs (e.g. antenna height, transmit power etc.) are similar to those of the conventional LTE (pedestrian) UEs. Therefore, the large scale and small scale (with dual mobility) V2V channel model can be also reused for V2P channel model.  The location of P-UE is not updated during the simulation.

3.2. Traffic model for V2P
For modeling the periodic message for V2P service, it needs to be considered that the message generation period is longer than V2V. For example, according to Vulnerable Road User (VRU) Safety use case in Section 5.18 in [4], the maximum frequency is 1 message per second. The security overhead for V2P will be very similar to V2V and the size of overall message will be also similar to that of V2V. Thus, we can set the message size of V2P as 300byte. In case of pedestrian transmission and vehicle reception, we can use a periodic traffic model with 1 second period and 300 byte message size. In case of vehicle transmission and pedestrian reception, the traffic model for V2V can be reused if it can be assumed that vehicle transmissions are received not only by vehicles but also by pedestrians. When the vehicle transmits the V2V message with 100ms interval, pedestrian UE can receive the V2V message once every 10 times.

Proposal 2: P-UEs are distributed in the manner of uniform drop only in the urban grid scenario.
Proposal 3:V2V channel model is reused for V2P communication.


4. Conclusion
In this contribution, we proposed the details of the remaining issues for PC5 transport for V2V and PC5 / Uu transport for V2I / N and V2P services. Our proposals can be summarized as follows:

Proposal 1: RSUs are deployed on the intersection in the urban grid scenario and on the median strip of the road in the freeway scenario.
Proposal 2: P-UEs are distributed in the manner of uniform drop or hotspot drop only in the urban grid scenario.
Proposal 3:V2V channel model is reused for V2P communication.
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