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Introduction
This contribution is revision of companion contribution R1-1802456. In the email discussion of 90-30 and 90b-NR-02 [1, 2], offline consensus has been made about several aspects of evaluation assumption for V2X phase 3. In this contribution, we focus on open issues where agreements have not been made during the email discussion.
Discussion
Sidelink channel model in 6 GHz band
For 6 GHz band, the sidelink channel model is already developed in TR 36.885. On the other hand, sidelink channel model(s) for above 6 GHz will be developed based on NR channel model in TR 38.901 [3]. We propose to use both of the two channel models in the initial evaluation for comparison and down-select for later evaluations. Also, there is a recommendation from SAE in [4] to use a field-calibrated V2V channel model. Therefore, we propose to calibrate a sidelink channel model based on field measurements and/or ray-tracing simulations for evaluation of technical solutions for NR V2X. In the calibration, the effective environment height, which is used for calculation of the effective antenna height, can be optimized. The same calibration can be performed for 60 GHz band.
· [bookmark: _Ref506390458]Proposal 1: For 6 GHz band, use two sidelink channel models (based on TR 36.885 and TR 38.901) in the initial evaluation for comparison and down-select for later evaluations.
· Down selection is decided based on calibration of a sidelink channel model based on field measurements and/or ray-tracing simulations.
Vehicle blockage model in sidelink
By definition, blockage in LOS path results in NLOS communication. However, there are several blocker types, e.g., building and surrounding vehicles and its impact to channel is very different. In the LTE V2X SI, building blockage was modeled for the urban grid scenario with NLOS-only condition in sidelink. On the other hand, in highway scenario, it was always assumed to be LOS. We consider that the impact of the vehicle blockage is smaller than building blockage and it’s already captured in the NLOS channel to some extent. Therefore, we propose to model vehicle blockage only in LOS condition in urban grid and highway scenarios.
· [bookmark: _Ref506390460]Proposal 2: Vehicle blockage is modelled only in LOS condition
In the following, we discuss the details of the vehicle blockage model, which consists of identification of (1) vehicle blockage and (2) reflection in the channel parameters.
(1) Identification of vehicle blockage
An deterministic and a stochastic model are considered for identification of vehicle blockage. 
In the deterministic model, vehicle blockage is identified based on the locations of vehicles in the system level simulation. In the blockage model B in TR 38.901, the decision is made per path in the fast fading using rectangular screen. However, if we focus on vehicle blockage in LOS, blockage in the LOS path will be dominant factor. And if vehicle blockage is identified based on LOS path between vehicles, simulation complexity can be reduced. Impact of different vehicle density on the vehicle blockage are explicitly reflected into the model. 
A stochastic model can be developed based on sounding in the field measurements and/or ray-tracing simulations assuming urban grid and highway scenarios. There is less simulation complexity in the stochastic model compared to the deterministic model. However, there are several challenges for precise modelling of vehicle blockage using the stochastic model; different probability parameters need to be defined per deployment scenario and vehicle density. Furthermore, the vehicle density is location dependent in urban grid scenarios, where the vehicle density is higher around an intersection, and therefore there will be difficulty on how to reflect its impact on blockage probability. 
Considering the pros. and cons. of each model, we propose to use the deterministic model for identification of vehicle blockage. In the model, the blocker vehicle size needs to be defined. Also, the inter-vehicle distance should be modified or designed so that vehicles have sufficient inter-vehicle distance considering the assumed vehicle size.
· [bookmark: _Ref506390415]Observation 1: In the deterministic model for identification of vehicle blockage, the impact of different vehicle density on the vehicle blockage is explicitly reflected.
· [bookmark: _Ref506390417]Observation 2: In order to develop a stochastic model for identification of vehicle blockage, different probability parameters need to be defined per deployment scenario and vehicle density.
· [bookmark: _Ref506390461]Proposal 3: Apply the explicit model for identification of vehicle blockage. Vehicle blockage is decided based on LOS path between vehicles in the system level simulation. 

(2) Reflection in the channel parameters
Assuming vehicle blockage decision based on LOS path, several approaches can be considered for reflection in the channel parameters as shown in Table 1. For Option 2-1, additional attenuation is applied in addition to LOS pathloss. For Option 2-2, NLOS fast fading is applied in addition to attenuation in pathloss. For Option 2-3, pathloss is the same as LOS, but LOS path in the fast fading is attenuated. There will be further discussion on whether attenuated LOS path is still modelled as LOS path because blocked LOS path is no more LOS. We propose to apply Option 2-1, since the simulation complexity will be increased with  fast fading model of Option 2-2, and applying attenuation for LOS path in Option 2-3 may need major work on channel model. The attenuation value can be decided based on the number of blocker vehicles and it can be decided based on another simulation using blocker model B in TR 38.901 and/or field measurements/ray-tracing simulations. 
Table 2: Reflection of vehicle blockage in the channel parameters
	
	Pathloss
	Fast fading

	Option 2-1
	Additional attenuation is applied
	Not impacted

	Option 2-2
	Additional attenuation is applied
	NLOS model is used

	Option 2-3
	Not impacted
	LOS path is attenuated.
FFS: Whether attenuated LOS path is still modeled as LOS path


· [bookmark: _Ref506390463]Proposal 4: Additional attenuation is applied for LOS pathloss when Tx and Rx vehicles are blocked by other vehicle(s). Attenuation value is dependent on the number of blocker vehicles.
(3) Impact of different vehicle heights on vehicle blockage
In reality, there are different types of vehicles with different vehicle heights (e.g., sedan, SUV, minivan, truck, bus) on the road. If there are blocker vehicles with a higher vehicle height between two communicating vehicle-UEs with a lower vehicle height, it would affect blockage characteristics. On the other hands, in case of roof-top antenna, if assuming the heights of all vehicles are the same, impact of vehicle blockage due to vehicles with a higher vehicle height is not taken into account. Therefore, we propose to model vehicle UEs with different vehicle heights and the ratio of each vehicle type. As two different vehicle types, normal vehicles with the vehicle size (1.8m width × 5m length ×1.5m height) and trucks with the vehicle size (2.5m width × 12m length × 3.8m height) should be considered for identification of blocker vehicles and resulting attenuation.
· [bookmark: _Ref506390418]Observation 3: There are different types of vehicles with different vehicle heights (e.g., sedan, SUV, minivan, truck, bus) on the road, which affect blockage characteristics.
· Proposal 5: Vehicles with different vehicle heights are modelled as followed:
· Normal vehicle: 1.8m width × 5m length × 1.5m height
· Truck: 2.5m width × 12m length × 3.8m height
Conclusion
In this contribution, we described our views on channel models for V2X phase 3. Following observations and proposals are made.
· Proposal 1: For 6 GHz band, use two sidelink channel models (based on TR 36.885 and TR 38.901) in the initial evaluation for comparison and down-select for later evaluations.
Down selection is decided based on calibration of a sidelink channel model based on field measurements and/or ray-tracing simulations.
· Proposal 2: Vehicle blockage is modelled only in LOS condition
· Observation 1: In the deterministic model for identification of vehicle blockage, the impact of different vehicle density on the vehicle blockage is explicitly reflected.
· Observation 2: In order to develop a stochastic model for identification of vehicle blockage, different probability parameters need to be defined per deployment scenario and vehicle density.
· Proposal 3: Apply the explicit model for identification of vehicle blockage. Vehicle blockage is decided based on LOS path between vehicles in the system level simulation. 
· Proposal 4: Additional attenuation is applied for LOS pathloss when Tx and Rx vehicles are blocked by other vehicle(s). Attenuation value is dependent on the number of blocker vehicles.
· Observation 3: There are different types of vehicles with different vehicle heights (e.g., sedan, SUV, minivan, truck, bus) on the road, which affect blockage characteristics.
· Proposal 5: Vehicles with different vehicle heights are modelled as followed:
· Normal vehicle: 1.8m width × 5m length × 1.5m height
· Truck: 2.5m width × 12m length × 3.8m height
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