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1 Introduction

In the last 2 RAN1 meetings, the evaluation assumptions for V2P and V2I/N scenarios were agreed [1][2][3]. In V2P and V2I/N scenarios, the PRR performance for V2P/I and P/I2V should be satisfied. Meanwhile, the performance degradation due to the new traffic of pedestrian UEs and RSUs should be minimized. In this contribution, we provide our simulation results. Since the amount of new traffic is not large, it is observed that its impact on V2V performance is small, while V2P/P2V, V2I/N and I/N2V performance could be satisfied. 
2 V2P/P2V
We assume vehicle transmitters and pedestrian transmitters are transmitting in the same simulation, so the V2V PRR, V2P PRR and P2V PRR can be obtained using a single run. Performance metrics are separately collected, while the interferences from all vehicle/pedestrian transmitters are cumulated in the SINR calculation. 
According to the agreed assumption, there are 500 pedestrian UEs in the urban area and the periodicity of traffic for a pedestrian UE is 1Hz. On the other hand, the periodicity of vehicle traffic is 10Hz. Therefore, the traffic amount of pedestrian UEs could be equivalent to 50 vehicles. It is only a small increasing on the traffic from V2V urban scenario. Therefore, it is expected the performance of V2V will not  be impact much, while V2P and P2V performance metric can be satisfied due to the decreased communication range. The simulation results confirm such analysis. 
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Figure 1: Performance for V2P/P2V

Observation 1:
· In V2P/P2V urban scenario, with the agreed assumptions, the performance loss of V2V is marginal, while V2P and P2V performance can be satisfied. 
3 V2I/N & I/N2V
We assume vehicle transmitters and UE type RSU transmitters are transmitting in the same simulation, so the V2V PRR, V2I PRR and I2V PRR can be obtained using a single run. Performance metrics are separately collected, while the interferences from all vehicle/RSU transmitters are cumulated in the SINR calculation. 

3.1 Urban 

According to the agreed assumption, UE type RSU is only dropped at the intersections, which results in only 9 RSUs dropped in urban area (Figure A.1.2-1 in TR 36.885). The increased traffic is quite small comparing with the traffic of around 600 vehicles. From the simulation results, the performance loss of V2V communications is marginal.  For V2P and P2V, a much better performance is observed. 
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Figure 2: Performance for V2I/I2V, Urban
Observation 2:
· In V2I/I2V urban scenario, with the agreed V2I/I2V traffic models, the performance loss of V2V is marginal, while V2I and I2V performance is much better. 
3.2 Freeway 
According to the agreed assumption, UE type RSU is dropped with a distance of 100m along the road. That is, about 20 RSUs are dropped in the simulation, while the number of vehicles is about 120. A noticeable performance loss of V2V is observed for I2V traffic model 1 since an RSU is equivalent to a vehicle in traffic load. While, the performance loss of V2V for I2V traffic model 2 is quite small.  The reason could be the much less increase on traffic amount. Again, for V2P and P2V, much better performances are observed.
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Figure 3: Performance for V2I/I2V, Freeway, 70km/h
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Figure 4: Performance for V2I/I2V, Freeway, 140km/h
Observation 3:
· In V2I/I2V freeway scenario, with the agreed V2I/I2V traffic models, only a small  performance loss of V2V is observed, while V2I and I2V performance is much better. 
4 Conclusions
In this contribution, we compare the various options on DMRS patterns under different cases of frequency offset and different vehicle speed. Both PSSCH and PSCCH are  evaluated. We make the following observations and proposal:
Observation 1:
· In V2P/P2V urban scenario, with the agreed assumptions, the performance loss of V2V is marginal, while V2P and P2V performance can be satisfied. 
Observation 2:
· In V2I/I2V urban scenario, with the agreed V2I/I2V traffic models, the performance loss of V2V is marginal, while V2I and I2V performance is much better. 
Observation 3:
· In V2I/I2V freeway scenario, with the agreed V2I/I2V traffic models, only a small  performance loss of V2V is observed, while V2I and I2V performance is much better. 
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