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1. [bookmark: _Ref510515307][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The study item of evaluation methodology for new V2X use cases has been agreed in [1] to establish the evaluation methodology to be used in evaluating technical solutions to support the full set of 5G V2X use cases and the corresponding RAN requirements. Some email discussions were triggered [2][3] for identifying and addressing the open issues for V2X evaluation. In the previous meeting, some progresses were achieved on the evaluation assumptions and parameters [4].
In the contribution, we discuss some of remaining open issues and provide our views on the evaluation methodology.
This contribution is a revision from R1-1801554.
2. Discussion
2.1. On advanced V2X use cases
SA1 has identified 25 use cases for advanced V2X services, categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving [5]. From RAN1 evaluation perspective, it is desirable to avoid excessive number of evaluation scenarios and to focus on the most distinctive and representative scenarios. 
· Vehicles platooning
Compared with others, the platooning scenario has significantly different radio link characteristics in the following ways:
1. The inter distance between platoon members is shorter than non-platoon vehicles.
2. The relative position between platoon members is normally fix during a considerable long time (probably never changed during a simulation). 
3. The vehicle blockage modeling (including the LOS/NLOS modeling) for transmission among platoon members may be different from that for other scenarios. 
Therefore, some special considerations are necessary for modeling vehicles platooning, such as the UE dropping and mobility modeling, the vehicle blockage modeling, etc. 

· Extended sensors
The extended sensors scenario has the extreme requirements almost all the advanced V2X use cases, i.e. up to 1Gbps data rate, 99.999% reliability, and as low as 3ms end-to-end latency. It is important to perform the evaluation under such a stringent scenario, to order to identify any potential issues and to ensure any technical solution meet the most challenging V2X requirements. Therefore, it should be prioritized for evaluation.

· Advanced driving
It seems the advanced driving scenario has moderate requirements compared with others, and it is expected that the solution designed for extended sensors use cases can also be applied to the advanced driving cases. 

· Remote driving
The remote driving scenario rely on the unicast Uu interface, which is covered under the NR URLLC study. It is better to leverage the NR URLLC work for remote driving study, and focus the evaluation on sidelink use cases.

Based on the above analysis, it is proposed to prioritize the vehicles platooning and extended sensors scenarios. 
[bookmark: _Ref498762968]Proposal 1: The evaluation study should focus on the vehicles platooning and extended sensors scenarios.

2.2. UE drop and mobility modeling
It has been agreed that the Rel-14 mobility model of vehicle is reused as a baseline [4]. However, as discussed in section 2.1, the platooning scenario may require some special considerations for evaluation.
Firstly, the inter distance between platoon members can be considerably shorter than that between individual vehicles. According to the assumption in [6], the inter-vehicle distance is about 10m/40m for urban case and 50m/100m for freeway case. Although it can be reused for inter-platoon distance, it is obviously not suitable for that between platoon members, which is 1m for high density platooning and 2m for normal density platooning. Therefore, a shorter inter-vehicle distance should be defined between platoon members. 
Secondly, the moving direction is selected randomly for each vehicle as defined in [6]. Such a per-vehicle basic mobility model cannot cover the platooning case. A car-following model with additional parameters is needed for platooning, where the group of vehicles is moving in the same direction. For simplification purpose, the direction of the platoon can be fixed during the whole simulation, and the relative positions and inter-distances between members in the same platoon do not change for each location update. The number of vehicles in a platoon used in the evaluation should also be defined. 
[bookmark: _Ref498762977]Proposal 2: The UE drop and mobility modeling should introduce modeling and parameters specific for platooning, e.g. car-following modeling, platoon-specific inter-vehicle distance, etc.
In order to handle different modeling parameters in the evaluation, it is proposed that during UE dropping the UE can be grouped to different clusters. Different mobility parameters are configured for different clusters.
[bookmark: _Ref510532931]Proposal 3: During dropping, the UEs are grouped to different clusters, i.e. within or outside of a platoon, while each of them is associated with a separate set of parameters.
2.3. Traffic model
Traffic beyond the basic safety service should be supported in eV2X. According to the use cases identified by SA1 in [4], the non-periodic traffic may represent the following events:
· Emergency Trajectory Alignment (EtrA) messages, which cover sensor data and status information with specific information for cooperative evasive manoeuvre coordination in case of unexpected road conditions, e.g. obstacles on the road.
· Cooperative perception and cooperative manoeuvre for detected objects
· Video data sharing for assisted and improved automated driving (VaD) that may be triggered by application
Moreover, in the platooning use case, the traffic model may also be different for vehicles in a platoon and other individual vehicles.

Message arrival time
The modeling for message arrival time has been discussed during offline email discussion [2][3]. In order to address these use cases, three options were identified in [3] for non-periodic traffic model: 
· Option 1-a: When a message is generated at time t in a UE, the next message is generated at time t+X where X is a random variable.
· Option 1-b: At a given time, message generation starts with a probability P in a UE which is not generating messages.
· Option 1-c: Messages are periodically generated and the message generation interval is fixed like the Rel-14 periodic traffic.
Option 1-a is a simple yet efficient model that can simulate the abovementioned events. Option 1-c can be seen as a special case of Option 1-a with a fixed X value, and it is also useful to represent the information exchange between members, which would be the dominate traffic within the platoon. As a result, a unified traffic model can be defined, and different parameters may be set for vehicles in a platoon and other individual vehicles, respectively. 
[bookmark: _Ref503551675]Proposal 4: For evaluation, when a message is generated at time t in a UE, the next message is generated at time t+X, where X can be a fixed value or random variable for different cluster of UEs.

Message size
In addition, it has been agreed in the previous meeting to support at least one option with zero variation and another option with non-zero variation for the message size [1]. The message with fix size is applicable for some basic safety services, while the message with variable size is adaptive to the eV2X use cases. According to the requirements of SA1, there is large variation on the packet sizes for different application, and due to the support of stream-based transmission (e.g. sensor or video sharing) even for the same application, the packet size may vary significantly from one to another. 
In order to model this randomness, the message size is randomly determined in each message generation. Moreover, it is not necessary to have a single variation for all the UEs. For example, the platoon members may exchange packets of which the size is more predictable than other vehicles. The variation of the message size is separately indicated for each cluster.
[bookmark: _Ref503547505]Proposal 5: Message size is randomly determined in each message generation in each UE cluster.
Further, it is proposed by some companies to introduce additional traffic models (e.g., MBB, or specifically FTP traffic mode) for evaluation. In our opinion, such additional traffic, if exists, is more relevant to the remote driving scenario. As discussed in section 2.1, this evaluation can be left for the NR URLLC study. 
[bookmark: _Ref506199997]Proposal 6: It is not necessary to introduce other (MBB-like) traffic models.

2 Conclusion
In the contribution, we discuss some remaining issues on eV2X evaluation methodology. Based on the discussion, we propose that,
Proposal 1: The evaluation study should focus on the vehicles platooning and extended sensors scenarios.
Proposal 2: The UE drop and mobility modeling should introduce modeling and parameters specific for platooning, e.g. car-following modeling, platoon-specific inter-vehicle distance, etc.
Proposal 3: During dropping, the UEs are grouped to different clusters, i.e. within or outside of a platoon, while each of them is associated with a separate set of parameters.
Proposal 4: For evaluation, when a message is generated at time t in a UE, the next message is generated at time t+X, where X can be a fixed value or random variable for different cluster of UEs.
Proposal 5: Message size is randomly determined in each message generation in each UE cluster.
Proposal 6: It is not necessary to introduce other (MBB-like) traffic models.
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