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Introduction
Previous RAN1 meetings reach the following agreements:
	1. At least the following aspects need to be discussed in RAN1#84bis for PC5-based V2I and V2P
0. Evaluation results on potential V2V performance degradation if “I” or “P” transmits in the same carrier and if V2I & V2P performance can meet requirements to conclude observation on performances
0. Feasibility of reusing PC5-based V2V to V2I and V2P
1. To conclude which case needs further enhancements over PC5-based V2V
1. In case of V2P and P2V
1. Target range for CDF of PRR and average PRR is the half of that defined in V2V.



In this contribution, we give some simulation result and analysis the performance of PC5 V2P,  based on sensing + SPS  resource allocation (agreed for PC5 V2V). 
Evaluation assumptions
The V2P evaluation is build on top of V2V evaluation. According to the agreed evaluation assumption, in urban scenario, the pedestrian UE are dropped in the sidewalk with equal inter-distance. 
The detailed resource pool configuration is provided in [2]. In the V2P evaluation, the SA and data resource pools are multiplexed in FDM manner, and the SA and data from a vehicle or pedestrian transmit in same subframe, which is shown in Figure 1.


Figure 1: SA and Data resource pool
The system evaluation assumptions and  PC5 design (sensing + SPS) of V-UE and P-UE are provided in [3].  V-UE and P-UE share the same carrier. The energy efficiency of P-UE is not considered in this evaluation.
Summary of evaluation results
System simulation results for above evaluation are summarized in Figure 2 and Figure 3. 
1.1. V2V performance degradation
[image: ]
Figure 2: Average PRR for “V2V only” and “V2V in V2P”

In Figure 2, the V2V PRR performance between V2V only scenario and V2P scenario are provided. It can be observed that the V2V PRR performance impacts due to the introduction of pedestrians are minor. It is primary due to the lower transmission frequency from pedestrian, which increases the interference slightly.

Observation 1: When using same PC5 design (sensing + SPS), the V2V performance degradation is minor if P-UE transmits in the same carrier.

1.2. V2P and P2V performance
[image: ]
Figure 3: Average PRR for V2P and P2V

According to TR 36.885v1.0.0, for PC5 V2V it was observed by RAN1 that “In urban cases with 60 km/h speed, the performance of PC5 interface with enhancements achieves about 60% average PRR at 150m range.”
In Figure 3, the average PRR in 150/2=75m is about 88% and 91% for V2P and P2V respectively. Both of them are above 60% (performance of V2V). So we can conclude that:
Observation 2: The requirement of V2P and P2V can be met with PC5 V2V design (sensing + SPS).

So we propose:
Proposal 1: RAN1 conclude that it’s feasible to support V2P/P2V services based on LTE PC5 V2V design.

Conclusion

In this contribution, system evaluation results for PC-5 based V2P are provided. We have the following observations and proposal:
Observation 1: When using same PC5 design (sensing + SPS), the V2V performance degradation is minor if P-UE transmits in the same carrier.
Observation 2: The requirement of V2P and P2V can be met with PC5 V2V design (sensing + SPS).
Proposal 1: RAN1 conclude that it’s feasible to support V2P/P2V services based on LTE PC5 V2V design.
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