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1 Introduction
In the RAN plenary meeting, a Study Item on evaluation methodology of new V2X use cases for LTE and NR was agreed [1]. To clarify the study, the online email discussion is accomplished the step1 within the RAN WG1 Meeting #90bis [2]. In contribution[2], the Issue #19 “ For above 6 GHz, is it agreeable that the large-scale channel parameters (e.g., path loss, shadowing, etc.) of ‘UMi-Street Canyon ’ with modified antenna height can be a starting point?” is a key characteristic to investigated. Besides, the blockage loss by vehicle is also a critical issue in the contribution [2]. In order to investigate the issues, in this contribution, we analysis the path loss and shadowing characteristic under LOS, NLOSb (NLOS by building, trees etc.), and NLOSv (NLOS by vehicle) cases in two typical scenarios, and propose the path loss and shadowing model for the side link above 6GHz.
This contribution is revised from [7].

2 Measurement Setup and Scenario
The detail of measurement campaign and scenarios instructions can be found in [3]. For reading convenience, the summary of the measurement is shown in the follow:

Table 1 Summary of Measurements in NR V2X

	scenario
	case
	antenna height
	frequency

	Urban grid
	LOS
	rooftop
	6GHz,30GHz,60GHz,73GHz

	
	NLOSb
	rooftop
	6GHz,30GHz,60GHz,73GHz

	
	NLOSv
	passenger car size blocker
	rooftop
	6GHz,30GHz,60GHz,73GHz

	
	
	truck size blocker
	rooftop
	6GHz,30GHz,60GHz,73GHz

	highway
	LOS
	rooftop
	73GHz

	
	NLOSb
	
	

	
	NLOSv
	passenger car size blocker
	
	

	
	
	truck size blocker
	
	


3 Path loss results and analysis

Based on the measurement data set above, the LOS case results as an example are investigated as below (Figure 1). A linear increase path loss with TR distance in the can be observed in the vehicle to vehicle link at millimeter wave.. The variability of the samples reflect to the shadowing, and the corresponding parameters are shown in Table 2.
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Figure 1 Path loss measurement results for LOS at urban environment
For the blockage measurement, we investigate the effect for the blockage loss by the different blocker size as shown in Figure 2. We divide the blocker size into to two groups. One is the passenger car size blocker (blue dot) group, and another is the truck size blocker (red dot) group. It is very clear that the truck size car blocker have an obvious larger attenuation than the passenger size car blocker. This is physical apparently because the larger blocker size is much easier to block the signal between transmitter and receiver. The variability of the samples reflect to the shadowing, and the corresponding parameters are shown in Table 3. The standard deviation of the shadowing is smaller if passenger car and truck size car blockers are modeled separately.
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Figure 2. Blockage loss effect by blocker car size. 

Observation1: the vehicle blocker size has a critical effect on the vehicle blockage loss.
3 Path loss and shadowing modeling
3.1 modeling methodology

The Alpha-Beta-Gamma (ABG) PL model is described in the following text and are then applied to various scenarios. Note that the ABG path loss model is currently used in the 3GPP 3D model [4][5]. Thus, in this contribution, the ABG model is used for the side link channel modeling.
Formula 1 shows the fitting of the ABG path loss model for different environments. It may be noted that the models presented here are multi-frequency models, the parameters in the model can be applied for the above-6GHz band.
The ABG PL model is given as:
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where  captures how the PL increase as the transmit-receive in distance (in meters) increases,  is the floating offset value in dB,   captures the PL variation over the frequency f  in GHz, and 
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 is the SF term in dB.
Based on the email discussion in [6], there are two basic options to model the vehicle blockage effect. 

Option 3-6-2a: ‘By adding an additional loss to the pathloss equation that would be used if the Tx/Rx pair is not blocked by other vehicle(s).’
Option 3-6-2b: ’By using a new pathloss equation which is used only when the channel is blocked by other vehicle(s).’

Based on the email discussion, we choose the option3-6-2a as the modeling option for the blockage loss model.

3.2 path loss parameter model

Table 2 presents the ABG model parameters at different scenarios for NR V2X side link at LOS and NLOSb status. 
Table 2 ABG model parameters for different scenarios at LOS and NLOSb
	scenarios
	ABG Model Parameters

	Urban grid
	LOS
	=1.67, =38.77, =1.82, SF = 2.04 dB

	
	NLOSb
	=2.38, =36.85, =1.89, SF = 3.05 dB

	highway
	LOS
	=1.58, =37.9, =2, SF = 3.13 dB

	
	NLOSb
	=2.73, =25.98, =2, SF = 3.47 dB


Table 3 presents the blockage effect model for NR V2X side link as follow:
Table 3 path loss model for different scenarios at NLOSv
	scenarios
	Option 3-6-2a
	Option 3-6-2c

	
	Normal size

(passenger car/van)
	Large size

(truck/big van)
	 (passenger car/SUV /truck/big van)

	Urban grid
	NLOSv
	Mu = 5.86

Sigma = 3.08dB
	Mu = 10.43dB

Sigma = 4.48dB
	Mu = 8.95

Sigma = 4.61

	highway
	NLOSv
	Mu = 4.77dB   
sigma = 4.26dB
	Mu = 15.39dB   sigma = 5.02dB
	Mu = 10.08

Sigma = 7.06


Observation 2: For NR V2X side link urban grid scenario LOS case, path loss parameters in Table 2 can be observed.

Observation 3: For NR V2X side link urban grid scenario NLOSb case, path loss parameters in Table 2 can be observed.

Observation 4: For NR V2X side link urban grid scenario NLOSv case, path loss parameters in Table 3 can be observed.
Observation 5: For NR V2X side link highway scenario LOS case, path loss parameters in Table 2 can be observed.

Observation 6: For NR V2X side link highway scenario NLOSb case, path loss parameters in Table 2 can be observed.

Observation 7: For NR V2X side link highway scenario NLOSv case, path loss parameters in Table 3 can be observed.

4 Conclusion
In this contribution, we give the results on the large scale parameter modeling with the following proposals:
Proposal 1: For NR V2X side link urban grid scenario LOS case, adopt the path loss parameters in Table 2.

Proposal 2: For NR V2X side link urban grid scenario NLOSb case, adopt the path loss parameters in Table 2.

Proposal 3: For NR V2X side link urban grid scenario NLOSv case, adopt the path loss parameters in Table 3.
Proposal 4: For NR V2X side link highway scenario LOS case, adopt the path loss parameters in Table 2.

Proposal 5: For NR V2X side link highway scenario NLOSb case, adopt the path loss parameters in Table 2.

Proposal 6: For NR V2X side link highway scenario NLOSv case, adopt the path loss parameters in Table 3.
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