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A list of agreements has been reached on V2X channel model in RAN1 meetings #92 and #92bis [1], [2]. One of them is that a V2V sidelink channel is modeled by three states: LOS, NLOS and NLOSv. The new NLOSv state indicates a V2V sidelink channel is a LOS path blocked by vehicles. Some details of the NLOSv state are still open, e.g., how to determine whether a sidelink channel belongs to this state, the additional vehicle blockage loss, state transition model and fast fading parameters associated with this state, etc. 
Besides the NLOSv state, the shadowing of V2X channel model and some fast fading parameters are still open.
In this contribution, we discuss the remaining aspects of V2X channel model. Our views on system level simulation assumptions are summarized in our companion contribution [3].
Discussion
Much progress has been made on V2X channel model in RAN1 meetings #92 and #92bis [1], [2]. Several agreements have been reached in the aspects of vehicle blockage, pathloss model and fast fading model. There are still some remaining issues. We shall discuss these issues in the following sub-sections, respectively.  
Vehicle Blockage (NLOSv)
It was agreed [1], [2] that vehicle blockage modelling is introduced for both above 6 GHz and below 6 GHz. If a channel between a pair of vehicles is turned out to be blocked by other vehicles, then the effect of vehicle blockage is modelled by adding additional loss to the pathloss equation for the case without vehicle blockage. If two vehicles are in the same street and their LOS path is blocked by vehicles, then the corresponding V2V link is in the NLOSv state.
One remaining issue is how to determine whether a V2V link is blocked by other vehicles. Two alternative mechanisms, i.e., deterministic mechanism and stochastic mechanism, were provided in [2]. 
By deterministic mechanism, a pair of vehicles is determined to be blocked if a line connecting the antennas of these two vehicles in the same street intersects any vehicle in the 3-dimensional space. This mechanism relies on the accurate locations of all the vehicles in a system, as well as vehicle sizes and antenna placement at the vehicles. Hence, it may be complicated to monitor, especially in the environment of fast moving vehicles. 
By stochastic mechanism, a pair of vehicles is determined to be blocked according to a probability. This mechanism does not depend on the accurate locations of vehicles, and is simple to model. Note that in a general 3GPP channel model [4], a UE is stochastically determined between the LOS state and the NLOS state based on a LOS probability. We think the similar mechanism could be applied to determine the NLOSv state. 
Proposal 1: Apply the stochastic mechanism to determine whether a pair of vehicles is blocked by other vehicles.
Three types of vehicles have been defined in RAN1 meeting #92bis [2]. Type 1 vehicle refers to a passenger vehicle with lower antenna position; Type 2 vehicle refers to a passenger vehicle with higher antenna position; Type 3 vehicle refers to truck. 
The type of vehicles may have impact on determining whether the channel between a pair of vehicles is in the NLOSv state. Consider the case where a transmitting vehicle is a type 3 vehicle with an antenna placed on its rooftop. Even if a type 1 or type 2 vehicle is between the transmitting vehicle and the receiving vehicle, the pair of vehicles may not be blocked by this passenger vehicle in practice. 
If a stochastic mechanism is used to determine whether a pair of vehicles is in the NLOSv state, then the type of transmitting vehicle and/or the type of receiving vehicle should be considered. In general, if a transmitting or a receiving vehicle is a truck, the sidelink link is less likely being blocked by other vehicles. If both transmitting or receiving vehicles are passenger vehicles, then the link is more likely being blocked by other vehicles. 
Proposal 2: The types of transmitting vehicle and receiving vehicle should be considered in determining whether the channel between the vehicles belongs to the NLOSv state.
If a V2V sidelink channel is in the NLOSv state, then an additional vehicle blockage loss is added on top of the pathloss equation for the case of LOS state. The type of blocking vehicle(s) may have a significant impact on the resulting path loss. For example, an average of 12-13 dB additional path loss was measured at the frequency of 5.75 GHz [5], if a pair of vehicles is blocked by a truck. If a blocking vehicle is a passenger car, the additional path loss could be less than that from a truck, due to its reduced height and length. In a stochastic mechanism, the additional vehicle blockage loss may depend on the vehicle type distribution in the system. For example, in vehicle UE dropping Option A for highway scenario [2], the vehicle blockage loss could be lower, as the blocking vehicles are only passenger vehicles. While in vehicle UE dropping Option B for highway scenario [2], the vehicle blockage loss could be higher, as 60% blocking vehicles could be trucks. 
Proposal 3: The vehicle blockage loss should depend on the vehicle types in the system. 

Pathloss Model
The pathloss model for B2V, B2P and B2R links was partially agreed in RAN1 #92bis [2]. In summary, the pathloss model of UMa LOS/NLOS [4] is used in urban grid scenario, and the pathloss model of RMa LOS [4] is used in highway scenario for below 6 GHz band. Note that the RMa scenario is defined in [4] for carrier frequency up to 7 GHz. Hence, the pathloss model of RMa LOS is not applicable to above 6 GHz band. To model the pathloss model for highway scenario for above 6 GHz band, we may reuse the UMa LOS pathloss model in [4].
Proposal 4: For above 6 GHz, apply the pathloss model of UMa LOS in [4] for highway scenario.

Shadowing Model
The shadowing model has not been discussed in the past two RAN1 meetings. We think the shadow fading for both V2V link and B2V/B2P/B2R link could follow the log-normal distribution. The standard deviation of the shadowing may be associated with the pathloss model. For example, the standard deviation of the B2V/B2P/B2R LOS links for urban grid scenario could be set as that for the UMa LOS model in [4] (i.e., 4 dB). Similarly, the standard deviation of the B2V/B2P/B2R NLOS links for urban grid scenario could be set as that for the UMa NLOS model in [4] (i.e., 6 dB). 
Proposal 5: The distribution of shadow fading is log-normal, where the standard deviation applies the value of the associated pathloss model in [4].

Fast Fading Model
It was agreed in [2] that the fast fading parameters of UMi-Street Canyon in [4] is the starting point for fast fading parameters of sidelink channel in both urban grid scenario and the highway scenario, when the channel is LOS or NLOS. Some modifications of the fast fading parameters are needed to reflect the difference between UMi-Street Canyon scenario and sidelink channel. One difference is in sidelink channel, the transmitting vehicle antenna and the receiving vehicle antenna may have the same height. Hence, we may have symmetric angular spread distribution (i.e., ASA and ASD, ZSA and ZAD), as well as symmetric cluster angular spread distribution. 
Proposal 6: The fast fading parameters of sidelink channel can have symmetric angular spread distribution.

Conclusion
In this contribution, we discuss the channel model on vehicle blockage, mobility, pathloss model, shadowing model and fast fading model. Our proposals are as follows: 
Proposal 1: Apply the stochastic mechanism to determine whether a pair of vehicles is blocked by other vehicles.
Proposal 2: The types of transmitting vehicle and receiving vehicle should be considered in determining whether the channel between the vehicles belongs to the NLOSv state.
Proposal 3: The vehicle blockage loss should depend on the vehicle types in the system. 
Proposal 4: For above 6 GHz, apply the pathloss model of UMa LOS in [4] for highway scenario.
Proposal 5: The distribution of shadow fading is log-normal, where the standard deviation applies the value of the associated pathloss model in [4]. 
Proposal 6: The fast fading parameters of sidelink channel can have symmetric angular spread distribution.
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