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Introduction
This contribution is revision of companion contribution R1-1805070. In RAN1 #92b meeting, RAN1 had progress on channel model. The primary remaining issue is details on vehicle blockage modelling. In this contribution, we focus on blockage modeling in sidelink based on following agreements from RAN1 #92 meeting [1].
Agreements:
· At least for above 6 GHz, the V2V sidelink channel is modeled according to the following three states: 
·  i) LOS
· ii) NLOS: LOS path blocked by buildings
· iii) NLOSv: LOS path blocked by vehicles
Agreements:
· 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.

Discussion
As agreed in RAN1 #92b meeting, LOS path blocked by vehicles is defined as NLOSv. In the following, we discuss the details of the vehicle blockage model, which consists of (1) identification of vehicle blockage and (2) reflection in the channel parameters.
(1) Identification of vehicle blockage
A deterministic model (option 1) and a stochastic model (option 2) were proposed for identification of vehicle blockage. In the following, we discuss the pros and cons of those two models.
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. The impact of different vehicle density on the vehicle blockage are explicitly reflected into the model. 
The 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. First, different probability parameters need to be defined per deployment scenario, vehicle density, vehicle size, and antenna height. Second, 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.
Proposal 1: Apply determination of NLOSv based on option 1. 
· A link between two vehicles is considered blocked (i.e., in NLOSv), 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.
(2) Reflection in the channel parameters
As agreed in RAN1 #92b meeting, in order to reflect the blockage characteristics in NLOSv, a random variable associated with blockage loss is added to the pathloss equation in NLOSv, and additionally new fast fading parameters dedicated to NLOSv are modeled. In the following, we discuss the impact on pathloss equation by assuming that NLOSv is determined in the deterministic manner, i.e., option 1.
There are mainly three factors which impact additional attenuation value due to vehicle blockage in NLOSv, i.e., the number of blocker vehicles, the relative height of the blocker vehicle, and the distance between blocker vehicle and source/destination vehicle UE.  The number of blocker vehicles can be counted if NLOSv is determined in the deterministic manner. Then additional attenuation is calculated considering the number of blocker vehicles and the relative height of the blocker vehicle.
Proposal 2: The additional loss due to vehicle blockage is calculated based on the number of blocker vehicle and the relative height of blocker vehicle.
Conclusion
In this contribution, we described our views on channel models for V2X phase 3. Following observations and proposals are made.
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 1: Apply determination of NLOSv based on option 1. 
· A link between two vehicles is considered blocked (i.e., in NLOSv), 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.
Proposal 2: The additional loss due to vehicle blockage is calculated based on the number of blocker vehicle and the relative height of blocker vehicle.
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