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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide simulation results for V2V/I/P on Uu for the evaluation scenarios of TR36.885, based on the results shown in [1].
[bookmark: _Ref129681832]Simulation results for PC5-based V2I
System performance of UE-type RSU is evaluated in this section. Detailed simulation settings are listed in Table 1 in Appendix. Figure 1 shows the performance of UE-type RSU. It shows that the performance of I2V is better than that of V2I in different scenarios. In the notation “X2Y”, “Y” is the receiver. For V2I, when two vehicles approach an intersection from perpendicular streets and use the same resource, their signals will interfere with each other at receiver ‘I’, therefore degrading performance. For I2V, if another ‘V’ in perpendicular street and ‘I’ at the intersection use the same resource, their signals will interfere with each other at receiver ‘V’. Since ‘I’ is at intersection, the channel from ‘I’ to receiver ‘V’ is LOS while the other transmitter ‘V’ to the receiver ‘V’ is NLOS for V2V. Thus, the interference of ‘V’ to ‘I’ is very small, which explains the reason why the performance of I2V is much better than V2I. These phenomena are illustrated graphically in Figure 1.
We note also from simulation results that the performance of both V2I and I2V are better than V2V in the same scenario. That is because the path between ‘V’ and ‘I’ is almost always LOS, while the path between ‘V’ and ‘V’ can be both LOS and NLOS depending on vehicle positions. Furthermore, it is worth noting that the enhancement schemes for V2V, such as randomization, variable transmission numbers, etc., can also be applied for V2I and I2V to further enhance their performances, respectively.
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[bookmark: _Ref441067955][bookmark: _Ref450900714]Figure 1. Performance of UE-type RSU
Simulation results for PC5-based V2P
System performances of V2P and P2V in urban scenarios are evaluated in this section. Detailed simulation settings are listed in Table 2. It is important to note that in all the simulations, a background 10Hz V2V traffic is assumed to be always present. Figure 2(a) and Figure 2 (b) show four performance curves for urban 60km/h and urban 15km/h, respectively. The four curves are:
· V2V: This curve shows the PRR of “V” when receiving messages from “V” (without pedestrian’s presence), mainly plotted for comparison purpose. 
· V2P (P not Tx): This curve shows the PRR of “P” when receiving messages from “V”. Note that “P” does not transmit messages in this case.
· V2P (P also Tx): This curve shows the PRR of “P” when receiving messages from “V”. Note that in addition to receiving messages from “V”, “P” also transmits messages in this case.
· P2V: This curve shows the PRR of “V” when receiving messages from “P”. Note that “V” also transmits messages in this case. 
Several observations can be drawn from Figure 2 (a). In regards to V2P performances, letting additional “P” transmit only degrades V2P performance marginally, primarily due to lower “P” density compared with that of “V”. In addition, the performance curves of V2P (whether “P” transmits) are quite close to that of V2V. This is because the only difference from V2V evaluation is that there will be additional receivers (“P”) receiving the same traffic as the V2V evaluation from vehicles. Finally, we note that the performance of P2V is worse than that of V2P, partly due to lower antenna gain for pedestrians (0 dBi for “P” and 3 dBi for “V”) and thus lower received signal power at the vehicle side, and partly due to different “P” and “V” distributions and thus varied interfering environments. Similar trends can be observed for the urban 15km/h case in Figure 2 (b). 
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[bookmark: _Ref450900966]Figure 2. Performance V2P/P2V mode 2 for urban scenarios
Reference
R1-160737, "Consideration on PC5 support for V2P," Huawei, HiSilicon, Malta, Feb 15th-19th, 2016.
Appendix
[bookmark: _Ref450901035]Table 1. Parameter setting for simulation of PC5-based V2I
	Parameter
	Assumptions

	RSU type
	UE-type RSU

	Carrier frequency
	6GHz

	Bandwidth
	10MHz

	Transmission mode
	Mode 2

	Traffic model
	Traffic model 1

	RSU height
	5m

	Scenarios
	Urban 60km/h; 
Urban 15km/h 10Hz; 
Urban 15km/h 2Hz



[bookmark: _Ref442279841]Table 2. Parameter setting for simulation of PC5-based V2P
	Parameter
	Assumptions

	Carrier frequency
	6 GHz

	Bandwidth
	10 MHz

	Inter-pedestrian distance
	36.344m (14 road grids)

	Transmission mode
	Mode 2

	V2P Traffic model
	Same as V2V

	P2V Traffic model
	300 Bytes @ 1Hz

	Antenna height of Pedestrian
	1.5 m

	Antenna gain of Pedestrian
	0 dBi

	Scenarios
	Urban 60 km/h;
Urban 15 km/h; 


Note: A background 10Hz V2V traffic is assumed to be always present. 
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