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Introduction
For studying technical schemes of new V2X use cases, new evaluation method needs to be defined firstly. So a new SI [1] was set up in 3GPP RAN #75 plenary.  The objective is as follows:
	The objective is to establish the evaluation methodology to be used in evaluating technical solutions to support the full set of 5G V2X use cases as identified in TR 22.886 and the full set of 5G RAN requirements in TR38.913. The study should at least target extended sensor sharing, ranging to enhance positioning accuracy and other network based positioning enhancements, platooning, advanced driving, remote driving.
The detailed objectives are as follows:
· 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]:
a) Evaluation scenarios including performance metric, vehicle dropping, traffic model
b) Sidelink channel model for spectrum above 6 GHz
Identify the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHz in 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].



According to the above objective, a series of email discussions were organized and the latest discussion is summarized in R1-1721545 [2]. However, there are still some topics failed to reach agreements such as scenario, traffic model, vehicle dropping and performance metric. In this contribution, we will further discuss on these topics.
Discussion
As a basis of discussion, firstly, we summarize scenarios, traffic models, vehicle dropping models and performance metrics of three typical communication use case groups according to TR 22.886 [3] and TS 22.186 [4].  Note that some of the use cases are based on CAM and DENM, such as the use cases in advanced driving group. Secondly, we analyze these topics one by one in the following subsections.
Table 1 Typical scenarios, traffic models, vehicle dropping models and performance metrics
	Use case group 
	Use case name 
	Traffic model
	Vehicle dropping model
	Performance metric: the UE subset of PRR evaluation

	G1: Vehicle Platooning 
	G1.1: eV2X support for Vehicle Platooning 
	Periodic traffic.
100Hz.
	platoon -type dropping
	Platoon members.

	
	G1.2: Automated Cooperative Driving for Short distance Grouping 
	Event trigger.
Trigger condition: a car decides to enter in platoon after receiving information from platoon.
100Hz.
	platoon -type dropping + vehicle dropping
	Platoon members and the cars intend to enter in the platoon.

	
	G1.3: Information sharing for full automated platooning 
	Periodic traffic.
50Hz.
	platoons -type dropping
	Platoon members, or members of two Platoons

	G2: Advanced Driving 
	G2.1: Cooperative Collision Avoidance (CoCA) 
	Event trigger.
Trigger condition: a car detects collision risk, sends the information to neighbor cars, and receives feedbacks.
100Hz.
	vehicle dropping
	The cars who avoid collision cooperatively. 

	
	G2.2: Information sharing for full automated driving 
	Event trigger.
Trigger condition: undefined.
10Hz.
	vehicle dropping
	The subset is not well defined.

	
	G2.3: Emergency Trajectory Alignment 
	Event trigger.
Trigger condition: a car detects obstacles, sends the information to neighbor cars. 
341Hz or non periodic traffic.
	vehicle dropping
	The cars who aligning trajectory cooperatively. 

	G3：Extended Sensor 
	G3.1: Automotive: Sensor and State Map Sharing 
	Event trigger.
Trigger condition: SSMS group is created.
Undefined periodic traffic or not.
	vehicle dropping
	SSMS members.

	
	G3.2: Collective Perception of Environment 
	Periodic traffic or event trigger.
	vehicle dropping
	The cars within a certain distance.

	
	G3.3: Video data sharing for automated Driving 
	Event trigger.
Trigger condition: a car requests video sharing.
100Hz.
	vehicle dropping
	The car requests video sharing.


1.1. Analysis of scenarios
From Table 1 we can see that any one of the above mentioned use cases is not indicated that it cannot happen simultaneous with other use cases. In addition, some of the use cases are based on CAM and DENM, such as advanced driving use cases G2.1, G2.2 and G2.3. Thus, there should be mixed scenarios and additionally one certain scenario should include not only different traffic models, but also interested receiving UE groups (reflected in PRR) and etc. The structure of discussion example is listed as below:
· Mixed scenario A: For one use case, traffic model 1 and 2, PRR with subset 1 and PRR with subset 2.
· Mixed scenario B: Include periodic traffic model and event-triggered traffic model.
· Mix scenario C: For use case 1 (e.g. platooning) and use case 2 (e.g. advance driving), traffic model 1 and traffic model 2, PRR with subset 1 and PRR with subset 2.
Proposal 1: It is necessary to include mixed scenarios in new V2X use cases evaluation.
1.2. Analysis of traffic models
According to the descriptions of use cases and Table 1 we can see the typical traffic models are as follows:
· Periodical traffic: Messages are periodically generated and the message generation interval is fixed, such as G1.1 and G1.3.
· Event-trigger traffic: Message generation starts when certain conditions are met.
· The trigger condition is specific and decidable, such as G1.2, G2.1, G2.3, and G3.3. For evaluation, the trigger conditions may be met in a specific time/location/probability.
· After satisfying the trigger condition, the messages will be transmitted periodically or non-periodically.  
Note that the above mentioned traffic models are not necessarily comprehensive since some descriptions of the uses cases are incomplete. 
Proposal 2: From the perspective of generation and generation interval, the following two traffic models are proposed to be evaluated:
· Messages are periodically generated and the message generation interval is fixed like the Release14 periodic traffic.
· Message generation starts when certain conditions such as time/location/probability are met, periodic or non-periodic transmission for a certain duration (details are FFS). 
Message size is an important element of traffic model. However, there are different message sizes for different use cases, and message sizes are not defined yet in some of the use cases. Thus, the use cases for evaluation shall be determined as soon as possible and then the message size can be determined accordingly. The progress of traffic model from ETSI and 5GAA shall be referenced if needed.
Proposal 3: Message size of a traffic model shall be dependent of the use cases for evaluation accordingly and needs further study.
1.3. Analysis of performance metric
Firstly, it is agreeable to include PRR as a performance metric, however, the subset of UEs in performance metric PRR shall be clarified.  From Table 1 we can see the typical subsets in performance metric of different use cases are as follows:
· UEs within a distance, such as G2.2, G2.3, G3.2. In this case, the subset shall be the nodes in a broadcasting area.
· UEs are relative to the evaluated events which are various according to different use cases, such as G1.1, G1.2, G1.3, G2.1, and G3.1. In this case, the subset is platooning members in platooning cases, interesting UEs of the event, or the unicast vehicle in video sharing case.
Proposal 4: “subset of UEs” in performance metric could be two cases:
· The same as defined in Release 14.
· The subsets of UEs are the UEs which are relative to the evaluated use case, and the subset of UEs will be different between different use cases.
Secondly, some companies prefer to consider an additional metric for persistent collision, but we think it is unnecessary. Persistent collision also exists in Release 14 but it is considered as a corner case after extensive discussion. Then it is unnecessary to add an additional metric in Release 15 except that there is a new scenario in which persistent collision is very important and cannot be evaluated by PRR. Furthermore, if it is determined to add additional metrics in Release 15, the complexity and feasibility shall be evaluated in advanced.
Proposal 5: It is unnecessary to add an additional metric in Release 15 except that there is a new scenario in which persistent collision is very important and cannot be evaluated by PRR.
Proposal 6:  If it is determined to add additional metrics in Release 15, the complexity and feasibility shall be evaluated in advanced.
1.4. Analysis of vehicle dropping
From Table 1 we can see the platoon-type dropping model is needed at least in the platooning use cases. Platoon-type dropping is different from normal vehicle dropping, at least shorter inter-vehicle distance between adjacent platoon members should be considered. Besides this, only average inter-vehicle distance is specified in the vehicle dropping model without defining dropping manner. Vehicles are proposed to drop on the roads according to the spatial Poisson process as defined in Release 14.
Proposal 7: Platoon-type dropping is proposed to add to UE dropping model.
Proposal 8:  UEs are dropped on the roads according to the Poisson process as Release 14.
Conclusion
In this contribution, we have following proposals:
Proposal 1: It is necessary to include mixed scenarios in new V2X use cases evaluation.
Proposal 2: From the perspective of generation and generation interval, the following two traffic models are proposed to be evaluated:
· Messages are periodically generated and the message generation interval is fixed like the Release14 periodic traffic.；
· Message generation starts when certain conditions such as time/location/probability are met, periodic or non-periodic transmission for a certain duration (details are FFS). 
Proposal 3: Message size of a traffic model shall be dependent of the use cases for evaluation accordingly and needs further study.
Proposal 4: “subset of UEs” in performance metric could be two cases:
· The same as defined in Release 14.
· The subsets of UEs are the UEs which are relative to the evaluated use case, and the subset of UEs will be different between different use cases.
Proposal 5: It is unnecessary to add an additional metric in Release 15 except that there is a new scenario in which persistent collision is very important and cannot be evaluated by PRR.
Proposal 6:  If it is determined to add additional metrics in Release 15, the complexity and feasibility shall be evaluated in advanced.
Proposal 7: Platoon-type dropping is proposed to add to UE dropping model.
Proposal 8:  UEs are dropped on the roads according to the Poisson process as Release 14.
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