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Introduction
It was agreed [1] to study evaluation methodology of new V2X use cases for LTE and NR in RAN plenary meeting #75. This study item is aimed to complete the evaluation methodology in TR38.913 and TR 38.802 for the new 5G V2X uses cases, as well as to identify the regulatory requirements and design considerations of potential operation of direct communications between vehicles in frequency band above 6 GHz. 
The text proposal in the summary [2] of email discussions on regulation study for ITS operation in frequency band above 6 GHz was endorsed in the technical report [3]. Four email discussions for V2X evaluation methodology [4]-[7] were conducted before RAN1 meeting #92. These email discussions not only identified a list of topics to be studied, but also collected companies’ views on these topics and tried to reach consensus on some of the topics. The topics include system level simulation assumptions, channel model, link level simulation assumptions and additional assumptions to evaluate vehicle positioning. 
Following the email discussions, much progress has been made in RAN1 meeting #92 [8]. Specifically, several agreements have been reached on V2X sidelink channel model.
In this contribution, we discuss the remaining aspects of V2X sidelink channel model. Our views on system level simulation assumptions are summarized in our companion contribution [9].

Discussion
Several agreements on V2X sidelink channel model have been reached in RAN1 meeting #92 [8]. There are still some open issues on V2X sidelink channel model, in the aspects of vehicle blockage, mobility, pathloss model and fast fading model. We shall discuss these issues in the following sub-sections, respectively.  
Vehicle Blockage
It was agreed [8] that vehicle blockage modelling is introduced at least for above 6 GHz. If the channel between a Tx/Rx pair is turned out to be blocked by vehicles, then the effect of vehicle blockage is modelled by adding additional loss to the pathloss equation for the case without vehicle blockage. The details of vehicle blockage are still open, e.g., how to determine the value of the additional loss and whether the additional loss is a function of the number and size of blocking vehicles. 
In this subsection, we provide our views on the remaining aspects about vehicle blockage. 
Two alternative mechanisms, i.e., deterministic mechanism and stochastic mechanism, were provided in [6] to determine whether a Tx/Rx pair is blocked by vehicles.
By deterministic mechanism, a Tx/Rx pair is determined to be blocked if other vehicles are geographically located between them. This mechanism relies on the accurate locations of all the vehicles in a system, and hence, may be complicated to monitor, especially in the environment of fast moving vehicles. 
By stochastic mechanism, a Tx/Rx pair is determined to be blocked accordingly 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 [10], 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 the vehicle blockage case. 
Proposal 1: Apply the stochastic mechanism to determine whether a Tx/Rx pair is blocked by vehicles. 
The type of vehicles may have impact on determining whether a Tx/Rx pair is blocked. Consider the case where a transmitting vehicle is a truck or a bus and it has an antenna placed on the roof of the vehicle. Even if a passenger vehicle is between the transmitting vehicle and the receiving vehicle, the Tx/Rx pair may not be blocked by this passenger vehicle. 
If a stochastic mechanism is used to determine whether a Tx/Rx pair is blocked by vehicles, 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 or a bus, the Tx/Rx pair is less likely being blocked by other vehicles. If both transmitting or receiving vehicles are passenger vehicles, then the Tx/Rx pair 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 Tx/Rx pair is modelled as vehicle blockage.
Based on vehicle height, vehicle length, component materials and thickness of vehicle body, at least two types of vehicles could be categorized: 1). Truck or bus; 2). Passenger vehicle. 
Proposal 3: At least two types of vehicles can be considered: truck/bus type and passenger vehicle type.
If the channel between a Tx/Rx pair is turned out to be blocked by vehicles, then an additional loss is added on top of the pathloss equation for the case without vehicle blockage. 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 [11], if a Tx/Rx pair 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. 
Proposal 4: The type of blocking vehicles should be considered in the calculation of the additional loss.
Considering the large additional pathloss (e.g., 12-13 dB in [11]) due to truck blockage at the frequency of 5.75 GHz, it seems necessary to introduce the vehicle blockage modelling for below 6 GHz as well. 
Proposal 5: Vehicle blockage modelling should also be considered for below 6 GHz.
Besides path loss, the rms delay spread and the angular spread of a Tx/Rx pair may be increased when it is blocked by a vehicle (cf. [11], [12]). Hence, it may be beneficial to introduce separate delay spread and angular spread parameters (e.g., mean and the standard deviation) when a Tx/Rx pair is blocked by a vehicle. This separate set of delay spread and angular spread parameters may be defined when a new state of NLOSv (i.e., LOS with vehicle blockage) is introduced [13]. 
Proposal 6: A separate set of delay spread and angular spread parameters should be defined for the case of vehicle blockage.

Mobility
It was agreed [8] that dual mobility model is introduced for above 6 GHz. We think the similar dual mobility model in Rel-14 could be applied to capture the effect of Doppler frequency shift for above 6 GHz. Unlike the modelling of moving Tx and moving Rx, the modelling of the moving scatters may not be straightforward. Since the moving scatters may include both vehicles and pedestrian in Urban grid scenario, the number of scatters may be larger. Hence, it may significantly complicate the system level simulations when modelling moving scatters. 
Proposal 7: Apply the similar dual mobility model in Rel-14 for above 6 GHz, while not modelling moving scatters.
Pathloss Model
For above 6 GHz, the pathloss model (including both pathloss and shadow fading) of UMi-Street Canyon in [10] could be the starting point for sidelink in urban grid scenario. The pathloss model of UMa [10] could be the starting point for sidelink in highway scenario. 
Proposal 8: For above 6 GHz, apply the pathloss model of UMi-Street Canyon in [10] as the starting point for urban grid scenario, and apply the pathloss model of UMa in [10] as the starting point for highway scenario. 

Fast Fading Model
It was agreed [8] that for above 6 GHz, the fast fading parameters of UMi-Street Canyon in [10] could be the starting point for fast fading parameters of sidelink channel in urban grid scenario when the channel is LOS or blocked by a building. 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 9: For above 6 GHz, the fast fading parameters of sidelink channel in urban grid scenario can have symmetric angular spread distribution.
It remains open for the fast fading modelling for sidelink channel in highway scenario. Since highways are usually not built in urban, it may be inappropriate to apply the fast fading parameters of UMi-street Canyon in [10] for sidelink channel in highway scenario. Instead, the fast fading parameters of UMa in [10] could be the starting point for fast fading parameters of sidelink channel in highway scenario. 
Proposal 10: For above 6 GHz, the fast fading parameters of UMa in [10] can be the starting point for fast fading parameters of sidelink channel in highway scenario.

Conclusion
In this contribution, we discuss the sidelink channel model on vehicle blockage, mobility, pathloss model and fast fading model. Our proposals are as follows: 
Proposal 1: Apply the stochastic mechanism to determine whether a Tx/Rx pair is blocked by vehicles. 
Proposal 2: The types of transmitting vehicle and receiving vehicle should be considered in determining whether the channel between the Tx/Rx pair is modelled as vehicle blockage.
Proposal 3: At least two types of vehicles can be considered: truck/bus type and passenger vehicle type.
Proposal 4: The type of blocking vehicles should be considered in the calculation of the additional loss.
Proposal 5: Vehicle blockage modelling should also be considered for below 6 GHz.
Proposal 6: A separate set of delay spread and angular spread parameters should be defined for the case of vehicle blockage.
Proposal 7: Apply the similar dual mobility model in Rel-14 for above 6 GHz, while not modelling moving scatters.
Proposal 8: For above 6 GHz, apply the pathloss model of UMi-Street Canyon in [10] as the starting point for urban grid scenario, and apply the pathloss model of UMa in [10] as the starting point for highway scenario. 
Proposal 9: For above 6 GHz, the fast fading parameters of sidelink channel in urban grid scenario can have symmetric angular spread distribution.
Proposal 10: For above 6 GHz, the fast fading parameters of UMa in [10] can be the starting point for fast fading parameters of sidelink channel in highway scenario.
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