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1 [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
One of the objectives of NR sidelink enhancement work item is sidelink evaluation methodology update and the previous meetings have agreed to improve the evaluation methodology by channel model updating. As mentioned in [1], channel models in Rel-16 NR mainly focused on V2V links, which only studied two scenarios: highway and urban. Due to the non-stationary characteristics of V2X channels, channel characteristics vary greatly in various environments. More realistic channel models can speed up device and algorithm development iteration.
In this contribution, we discuss the necessity to update the current channel models and we further propose to introduce new channel models to fit various scenarios which can not be covered by current channel models.

2	Discussion
We now discuss V2X channel model and evaluation methodology related updates for NR sidelink.
2.1   Channel model
Channel modelling for V2X is described in [1]. As shown in [1], only two scenarios (highway and urban) have been considered. Accurate and efficient channel model plays a basic and supporting role in the development of physical layer of mobile communication. Accurate modelling of the unique characteristics of channels in different communication scenarios is the biggest challenge in the field of V2X modelling. The two areas proposed in this contribution are 1.) Enrich the Path loss models 2.) Models for various scenarios. Below we will discuss the two areas and enrich the scenarios and models in [1].  
Path Loss Model:
The path loss models for V2X sidelink in the highway and urban scenarios proposed in [1] only mentioned V2V links. For V2I links we proposed a new V2I path loss model by using measured data. Detail changes of the V2I model are mentioned blow:

Proposal 1: 1. Update the definition of V2I links under different environments. 2. Propose a new Pathloss model for V2I links is derived by the measured data.

For urban case blow 6 GHz[2]


For suburban case blow 6 GHz


For V2X links, Table 6.2.1-1in [1] only consider Pathloss for V2V links. Communication between vehicles to infrastructure(V2I) is designed to collect, exchange and share real-time information about the surrounding environment and traffic by connecting the vehicle with the roadside base unit through a wireless communication network. It mainly serves for the mass data transmission between the vehicle and the roadside base unit. As mentioned above, path loss model for V2I scenario is necessary. 


Models for various scenarios:
For [2] only provide pathloss model and small-scale model under urban and highway scenarios, increase the definition of special communication scenarios, like viaduct, suburban, rural .etc. And specify Pathloss models and fast fading models for them. 

Proposal 2: Update the definition of V2V links under various environment. 

Due to the rapidly changing transmission environment, most vehicle-to-vehicle channels are non-stationary channels. Therefore, the channel characteristics in different scenarios will be very different. Accurate channel model is a prerequisite for testing and performance evaluation of IoV. 

For example, 

(1) The viaduct and ramp

This scene refers to the urban viaduct road structure built in order to alleviate urban traffic congestion and other problems in the process of modern urbanization. Such road network structure mostly appears in the city interior. The viaduct is built on the basis of the original road in the city, and the structure such as ramp is used to connect it to realize the passage. In order to reduce the impact of traffic noise on residents, sound insulation walls are usually built on both sides of the viaduct and at the junction with the original road. The main characteristics of such scenarios can be summarized as: the speed of viaduct road is usually faster, which is generally between the speed limit of expressway and ordinary road (about 70 km/h); Viaducts and the main roads are connected by ramps, similar to the highway entry and exit, where the driving speed is generally limited to about 40 km/h. Sound insulation walls are built on both sides of the road or at the ramp. Due to the shielding of the sound insulation wall on both sides of the viaduct and at the ramp, the road structure will affect the characteristics of vehicular wireless channel, such as the sudden weakening of the signal reception intensity.

(2) Bridges

As a part of the road structure, the metallic structure of the bridge will produce a lot of reflection phenomenon, which will affect the characteristics of vehicle-mounted wireless channel. In addition, the environment of roads along inland rivers and lakes is different from that of roads along buildings on both sides, and their relatively broad communication environment will lead to different vehicle-mounted wireless channel characteristics compared with traditional urban street scenes adjacent to buildings. The main characteristics of communication scenarios along urban inland rivers, lakes and Bridges can be summarized as follows: relatively broad communication environment; The metal structure bridge will cause a lot of reflection component and weaken the signal reception strength.

Proposal 3: Based on the suggestion in Proposal 2, we further suggest update the path loss and fast fading models under various environment. 
[image: ]
Figure 1 Measured data and path loss models for a low-density traffic scenario in the suburban area.

Figure 1 shows measured data and simulation of path loss models for a low-density traffic scenario in the suburban area [3]. The suburban environment is relatively open, when the distance between two cars is large, the curvature of the earth needs to be considered. From figure 1 we can derive that the measured data (5.9 GHz) under suburban scenario obey the REL model, which is different from the models in [2].

3	Conclusion
In this contribution, we discuss how to update the V2X models and propose adding new scenarios for the channel model and discuss its necessity. The proposals are as follows:
Proposal 1: 1. Update the definition of V2I links under different environments. 2. Propose a new Pathloss model for V2I links is derived by the measured data.
Proposal 2: Update the definition of V2V links under various environment. 
Proposal 3: Based on the suggestion in Proposal 2, we further suggest update the path loss and fast fading models under various environment. 
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