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1Introduction
During the RAN #76 plenary meeting, it is agreed to study evaluation methodology of new use cases for LTE and NR. Two objectives were put forward [1]:
1. Complete the evaluation methodology in TR38.913 and TR38.802 to compare the performance of different technical options for the new 5G V2X use cases including the following aspects [RAN1, starting email discussion after RAN#76]:
· Evaluation scenarios including performance metric, vehicle dropping, traffic model
· Sidelink channel model for spectrum above 6 GHz
2. Identify the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHzin different regions, considering at least 63-64GHz (allocated for ITS in Europe) and 76-81GHz depending on regulatory decision [RAN, starting email discussion after RAN#76].
After that a list of eV2X evaluation methodology issues such as evaluation scenarios, UE drop and mobility modeling, BS and RSU deployment, channel model, antenna model, traffic model and performance metric were presented in emails [89-28], [90-30] and [90b-NR-02] [2][3][4], consensus on some topics have been achieved during the offline discussions, and there are several issues that still need further discussions. One of the remaining issues is the V2V blockage channel model for above 6 GHz.
2 Discussion
The human and vehicular can block the signal, especially in high frequency communication, where blockers may cause a big impact to the signal reception due to the poor diffraction characteristic of electromagnetic wave. It has reached consensus in the email discussion that at least for above 6 GHz blockage model should be considered in V2V channel model [5][6][7].
As the blocker shadow is a severe problem for wireless high frequency communication, large efforts have been done to analyze the phenomenon. The influence of the blockage phenomenon can be studied in the large-scale level or small-scale level. Nevertheless, the model of blockage should satisfy two requirements:
1) The model should actually match the empirical observed characteristics
2) The computational efforts must be manageable
2.1 Sidelink blockage model
Since the blockage impact can be studied in large-scale level or small-scale level, the model method can be divided into three classes:
(1) Model in large-scale level (Method 1)
The blockers result in an additional loss to be added to account for additional objects (e.g., human, vehicles, etc.) and impact of the shadow fading. So, whether adding an additional loss to the pathloss equation or using a new pathloss equation is feasible.
(2) Model in small-scale level (Method 2)
Considering the blockage model only in small-level means that the blockers do not impact the large-scale level pathloss. The influence of blockers is reflected in the attenuation of clusters. The two implementation methods to reflect the influence are as such:
(2.1) Update the large-scale parameters such as: DS (delay spread), ASD (Azimuth angle Spread of Departure), ASA (Azimuth angle Spread of Arrival), K-factor (Ricean K factor) and generate the clusters based on the updated large-scale parameters.
(2.2) The large-scale parameters are fixed, so the attenuation of each cluster due to blockers should be determined.
1) Model in both large-scale level and small-scale level
In this section, both large-scale level and small-scale level influence are considered and the model method can be seen as a combination of model method 1and model method 2.
So, the model method can be: (1) + (2.1) or (1) + (2.2).
According to the classification above, we can compare the three model methods in accuracy and computational complexity:
· Accuracy dimension
(1) + (2.1) > (1) + (2.2) > (2.1) > (2.2) > (1) 
· Computational complexity dimension
(1) < (2.2) < (2.1) < (1) +(2.2) < (1) + (2.1) 
From the analysis above, it can be seen that we should choose the best suitable channel model. Since method (1) and method (2.2) is easy to be integrated into the non-blocked channel model process, we prefer the model method combination of (1) + (2.2) is chosen.
Proposal 1: The sidelink blockage model is modeled in both large-scale level and small-scale level.
· For large-scale level: By adding an additional loss to the pathloss equation
· For small-scale level: The large-scale parameters are fixed, so the attenuation of each cluster due to blockers should be determined



2.2 The blockage modeling procedure
In TR 38.901, blockage model is an add-on feature, and the method applies only when the feature is turned on and the modeling of the blockage does not change LOS/NLOS state of each link. V2V communication in urban or freeway may have rich rays due to stationary or moving blockers such as buildings, cars, people, trucks, trees and so on. What is different is that the impact to pathloss for the sidelink channel cannot be ignored like in the NR Uu blockage model.
A blocker crossing through the radio link can impact the LOS rays and a blocker in the proximity can also influence the radio links due to obstruction of some NLOS rays. In addition, blockers movement may also lead to Doppler shift spread [5]. So, both additional pathloss and small scale fast fading should be studied.
The blockage channel model generation in NR Uu link is as below [8]:
[image: ]
Figure 1: Channel generation procedure with blockage model for Uu link
For simplicity, the method in NR Uu link blockage model generation can be a reference for sidelink channel model for above 6 GHz.


Figure 2: Channel generation procedure with blockage model for sidelink
The blockage impact to pathloss or cluster attenuations is also modeled as an add-on feature, which depends on the blockage status of the communication link.
Proposal 2: The modeling procedure in Figure 2 is considered for the sidelink channel model.
The effects of blockage can be sensitive to the scenario, blocker density, frequency and distance between blocker and Tx/Rx. So, extensive simulations in various conditions need to be studied. Then we can acquire the power attenuation for pathloss and for each path (or cluster) falling into the impact coverage of blockage [9].
Proposal 3: Extensive simulation in various conditions need to be studied to acquire the power attenuation related parameters for pathloss and each path (or cluster) falling into the impact coverage of blockage.
3 Conclusion
This contribution focused on V2V blockage channel model analysis for above 6G. It also includes the following proposals:
Proposal 1: The sidelink blockage model is modeled in both large-scale level and small-scale level.
· For large scale level: By adding an additional loss to the pathloss equation
· For small scale level: The large-scale parameters are fixed, so the attenuation of each cluster due to blockers should be determined
Proposal 2: The modelling procedure in figure 2 is considered for the sidelink channel model.
Proposal 3: Extensive simulation in various conditions need to be studied to acquire the power attenuation related parameters for pathloss and each path (or cluster) falling into the impact coverage of blockage
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