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It was agreed [1] to study evaluation methodology of new V2X use cases for LTE and NR in RAN plenary meeting #76. One objective of this study item is to complete the evaluation methodology in TR38.913 and TR 38.802 for the new 5G V2X uses cases. Another objective of this study item is to identify the regulatory requirements and design considerations of potential operation of direct communications between vehicles in frequency band above 6 GHz. 
Several email discussions were conducted following the agreement of this study item. It was summarized in [2] on the regulation study for ITS operation in frequency band above 6 GHz. 
A list of specific issues about the eV2X evaluation methodology were raised in the email discussions [89-28], which was summarized in [3]. These issues are related to the system level simulation assumptions including evaluation scenarios, UE drop and mobility modelling, BS and RSU deployment, channel model, antenna model, traffic model and performance metric. They are also related to the link level simulation assumptions. 
Companies’ views on these issues were provided in the email discussions [90-30] and were summarized in [4]. Based on companies’ views on various topics, the consensus on some topics has been achieved via the email discussions [90b-NR-02]. More technical details were also explored in the email discussions [90b-NR-02] on the remaining topics [5]. One of the remaining topics is the vehicle blockage channel model. 
In this contribution, we discuss several aspects of vehicle blockage channel model.
2	Discussion
One of the problems raised in the email discussions [90b-NR-02] is about how to model the effect of blockage when the propagation path of a Tx/Rx pair is blocked by other vehicle(s). Majority of the companies prefer to add an additional loss for vehicle blockage on top of the path loss equation for the case without vehicle blockage. A company mentioned that the additional loss is based on the type and the number of blocking vehicle(s). 
The type of blocking vehicle(s) may have big 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 [6], 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 1: The type of blocking vehicles should be considered in the calculation of the additional loss.
The type of vehicles may also have impact in 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. In this case, the channel may still be modelled as LOS state. 
Furthermore, 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 been blocked by other vehicles. If both transmitting or receiving vehicles are passenger vehicles, then the Tx/Rx pair is more likely blocked by other vehicles. 
Proposal 2: The type of transmitting vehicle, receiving vehicle and blocking vehicle(s) should be considered in determining whether a channel 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 could be considered: truck/bus type and passenger vehicle type.
It was shown in [6] that the rms delay spread of a Tx/Rx pair is increased when it is blocked by a vehicle. Furthermore, it is shown in [7] that the angular spread of a Tx/RX pair is increased when it is blocked by a vehicle. 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. 
Proposal 4: A separate set of delay spread and angular spread parameters should be defined for the case of vehicle blockage.

3	Conclusion
In this contribution, we discuss the vehicle blockage conditions, and have the following proposals: 
Proposal 1: The type of the blocking vehicles should be considered in the calculation of the additional loss.
Proposal 2: The type of transmitting vehicle, receiving vehicle and blocking vehicle(s) should be considered in determining whether a channel is modelled as vehicle blockage.
Proposal 3: At least two types of vehicles could be considered: truck/bus type and passenger vehicle type.
Proposal 4: A separate set of delay spread and angular spread parameters should be defined for the case of vehicle blockage.

References
[1] [bookmark: _Ref494389398][bookmark: _Ref450919508][bookmark: _Ref450134909][bookmark: _Ref450134515][bookmark: _Ref442098367]RP-171093, “Revision of SI: Study on evaluation methodology of new V2X use cases for LTE and NR,” LG, Jun. 2017. 
[2] [bookmark: _Ref502831766]RP-172041, “Summary of email discussion on regulation study for ITS operation in frequency band above 6 GHz,” LG, Sept. 2017. 
[3] [bookmark: _Ref502832396]R1-1715092, “Summary of email discussion [89-28] eV2X evaluation methodology,” LG, Aug. 2017. 
[4] [bookmark: _Ref502833058]R1-1717293, “Summary of email discussion [90-30] on eV2X evaluation methodology,” LG, Oct. 2017. 
[5] [bookmark: _Ref502833508]R1-1721545, “Summary of email discussion [90b-NR-02] on eV2X evaluation methodology,” LG. Nov. 2017. 
[6] [bookmark: _Ref502844262]D. Vlastaras, T. Abbas, M. Nilsson, R. Whiton, M. Olback and F. Tufvesson, “Impact of a truck as an obstacle on vehicle-to-vehicle communications in rural and highway scenarios,” IEEE International symposium on wireless vehicle communications (WiVeC). Sept. 2014. 
[7] [bookmark: _Ref502851454]R1-1720604, “Comparison of V2V channels at 60 GHz under LOS and non-LOS due to vehicle blockage,” Huawei, Nov. 2017.



