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1. Introduction
A new study item on evaluation methodology of new V2X use cases for LTE and NR was approved in [1]. This paper provides our view on the channel model for evaluating new V2X use cases.

2. Discussion on pathloss model
In RAN1#92 meeting, the following pathloss model for V2V link was agreed for both below and above 6 GHz.
	LOS/NLOS
	Pathloss [dB]

	LOS
	For Freeway case, PLLOS = 32.4 + 20log10(d) + 20log10(fc)  (fc is in GHz and d is in meters)
For Urban case, PLLOS = 38.77 + 16.7log10(d) + 18.2log10(fc) 

	NLOS
	FFS including
Option 1:
PLNLOS = min(PL(d1, d2), PL(d2, d1)) where PL(dk, dl) = PLLOS(dk) + 17.9 - 12.5nj + 10njlog10(dl) + 3log10(fc) and nj  = max(2.8 - 0.0024dk, 1.84)
Option 2: NLOS pathloss equation in R1-1803671 
Other options are not precluded.


[bookmark: _GoBack]Fig. 1 shows the graphs of V2V pathloss models for below 6 GHz, and it can be observed that there is a gap among Option 1, Option 2 and WINNER+ B1 UMi (i.e., Rel-14). We prefer to adopt Option 1 with applying the offset value in order to reduce the difference between Option 1 and WINNER+ B1 UMi while keeping the property of signal propagation in Manhattan Layout.
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Fig. 1
Proposal 1: Adopt Option 1 with applying the offset value as the patholss model for V2V link in order to reduce the difference between Option 1 and WINNER+ B1 UMi (i.e., Rel-14) while keeping the property of signal propagation in Manhattan Layout.

According to the evaluation assumptions for Uu link in TR 38.802, only 4 GHz and 700 MHz are used for the carrier frequency of rural scenario with the inter-BS distance (ISD) of 1732 m. Also the mmWave operation under ISD = 1732 m does not seem to be practical. Therefore, for above 6 GHz, the freeway case with ISD = 1732 can be excluded. As an alternative, it can be defined that for above 6 GHz, the freeway case with ISD = 500 m is the baseline and UMa LOS of TR 38.901 is used as the channel model.
Proposal 2: For above 6 GHz, the freeway case with ISD = 1732 is excluded. As an alternative, it can be defined that for above 6 GHz, the freeway case with ISD = 500 m is the baseline and UMa LOS of TR 38.901 is used as the channel model.

3. Discussion on vehicle blockage modeling
The followings contents were agreed for modeling the vehicle blockage in RAN1#92bis meeting.
· [bookmark: _Hlk511852511]A link between two vehicles is considered blocked (i.e., in NLOSv)
· Option 1: if a line connecting the antennas of the two vehicles in the same street intersects any vehicle (including either of the two vehicles) in the 3-dimensional space.
· Option 2: with a probability
· Distribution is FFS. Note that vehicle width and height will not affect this option once the probability is defined.
· In NLOSv , a random variable is added to the pathloss equation.
· FFS the distribution of the random variable
· Vehicle blockage is applied to below 6 GHz.
For the following three cases, we performed the evaluation by using the blockage model B of TR 38.901 to derive the statistics of random variable that is added to the pathloss equation in NLOSv. Based on the simulation results, Case 3 can be regarded as the situation that there is no blockage between TX and RX. The mean and standard deviation for Case 1 and 2 are provided as below:
· Case 1: Maximum antenna height value of TX and RX = Blocker height
· Carrier frequency of 5.9 GHz
· Mean [dB]: 4.1736
· Standard deviation [dB]: 0.8076
· Carrier frequency of 60 GHz
· Mean [dB]: 5.2439
· Standard deviation [dB]: 0.5957
· Case 2: Maximum antenna height value of TX and RX < Blocker height
· Carrier frequency of 5.9 GHz
· Mean [dB]: 10.6265
· Standard deviation [dB]: 3.5784
· Carrier frequency of 60 GHz
· Mean [dB]: 19.4635
· Standard deviation [dB]: 4.7466
· Case 3: Maximum antenna height value of TX and RX > Blocker height
· No blockage between TX and RX
We think that Option 1 is better than Option 2 in terms of determining the existence of blocker based on the actual vehicle dropping in the layout. If there is a reasonable measurement result for Option 2, it could be supported from our perspective but further discussion is necessary on the use case (e.g., UE-UE relaying) that Option 1 is additionally considered. For example, based on the probability of Option 2, whether a link of TX/RX pair is blocked by other vehicles can be determined. In case of NLOSv, the type of blocker is also stochastically determined according to the ratio of vehicle types dropped in the layout. The blockage loss can be finally derived from different statistics depending on whether the blocker height is larger than, equal to, or less than the maximum antenna height value of TX and RX.
Proposal 3: In case of NLOSv, the following statistics can be used for deriving the random variable that is added to the pathloss equation, and different statistics are selected depending on whether the blocker height is larger than, equal to, or less than the maximum antenna height value of TX and RX.
· Case 1: Maximum antenna height value of TX and RX = Blocker height
· Carrier frequency of 5.9 GHz
· Mean [dB]: 4.1736
· Standard deviation [dB]: 0.8076
· Carrier frequency of 60 GHz
· Mean [dB]: 5.2439
· Standard deviation [dB]: 0.5957
· Case 2: Maximum antenna height value of TX and RX < Blocker height
· Carrier frequency of 5.9 GHz
· Mean [dB]: 10.6265
· Standard deviation [dB]: 3.5784
· Carrier frequency of 60 GHz
· Mean [dB]: 19.4635
· Standard deviation [dB]: 4.7466
· Case 3: Maximum antenna height value of TX and RX > Blocker height
· No blockage between TX and RX

4. Conclusion
In this contribution, it was discussed on the channel model for evaluating new V2X use cases. The following proposals were made:
Proposal 1: Adopt Option 1 with applying the offset value as the patholss model for V2V link in order to reduce the difference between Option 1 and WINNER+ B1 UMi (i.e., Rel-14) while keeping the property of signal propagation in Manhattan Layout.
Proposal 2: For above 6 GHz, the freeway case with ISD = 1732 is excluded. As an alternative, it can be defined that for above 6 GHz, the freeway case with ISD = 500 m is the baseline and UMa LOS of TR 38.901 is used as the channel model.
Proposal 3: In case of NLOSv, the following statistics can be used for deriving the random variable that is added to the pathloss equation, and different statistics are selected depending on whether the blocker height is larger than, equal to, or less than the maximum antenna height value of TX and RX.
· Case 1: Maximum antenna height value of TX and RX = Blocker height
· Carrier frequency of 5.9 GHz
· Mean [dB]: 4.1736
· Standard deviation [dB]: 0.8076
· Carrier frequency of 60 GHz
· Mean [dB]: 5.2439
· Standard deviation [dB]: 0.5957
· Case 2: Maximum antenna height value of TX and RX < Blocker height
· Carrier frequency of 5.9 GHz
· Mean [dB]: 10.6265
· Standard deviation [dB]: 3.5784
· Carrier frequency of 60 GHz
· Mean [dB]: 19.4635
· Standard deviation [dB]: 4.7466
· Case 3: Maximum antenna height value of TX and RX > Blocker height
· No blockage between TX and RX
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