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1 Introduction
In RAN1 #92 meeting, evaluation scenarios and methodologies were discussed and some agreements were made [1]. On the other hand, there are still some remaining issues that need further discussion and to be solved. In this contribution, we discuss the remaining issues of eV2X evaluation methodology, especially for evaluation scenarios, vehicle dropping, traffic model and performance metrics.
2 Discussion
2.1
Evaluation scenarios
According to the SA1 study [2], 4 main use case groups have been identified, which are vehicle platooning, extended sensors, advanced driving and remote driving. The evaluation scenarios should properly cover all use these case groups in order to evaluate V2X radio performance. However, it is not necessary to have individual scenarios for each use case group since simulation does not aim to evaluate the absolute performance in each individual scenario and also overlapping evaluations of the same radio performance case should be avoided. Therefore, it is desired to have at most one or two evaluation scenarios for the evaluation. It is also beneficial to reduce implementation effort. In our view, at least the extended sensors and advanced driving scenarios can be appropriate scenarios to evaluate since they are relatively more stringent scenarios than the others. 
For the sake of simplicity, coexistence between Rel-14/15 LTE UEs and NR UEs should not be considered in the initial evaluation. Such a scenario can be considered when co-channel evaluation is necessary.
Proposal 1:
Extended sensors and advanced driving scenarios can be considered as baseline scenarios.
Proposal 2: Coexistence between Rel-14/15 LTE UEs and NR UEs should not be considered in the initial evaluation.
2.2
Vehicle dropping model
It is necessary that the vehicle dropping model properly represents the actual vehicle environment. Although the dropping model in table 2.1-2 of [3] can be used, some parameters in the table should be revised. 
For the urban scenario, the maximum speed doesn’t usually reach 120km/h, especially in a dense traffic area. Therefore the maximum speed in the urban scenario should be set to 60km/h: the same as Rel-14. In terms of the inter-vehicle distance, when the average speed of the vehicle is 15km/h, the inter-vehicle distance is 4.2m. This is not a realistic value since the inter-vehicle distance is defined as the distance between the centre of the cars. In addition, when the average speed of vehicle is 60km/h, the inter-vehicle distance is 16.7m. It would be necessary to keep a longer distance than this in general. In order to keep a safe distance between vehicles, an inter-vehicle time of 2.0s is recommended. Therefore in our view, the time value of the inter-vehicle distance should be revised to 2.0s instead of 1s. 

In a similar manner, the time value of the inter-vehicle distance should be revised to 2.0s instead of 0.5s or 1s for the highway scenario. For example, when the average speed of a vehicle is 100km/h and the time value of inter-vehicle distance is 0.5s, the inter-vehicle distance is 13.9m. This value is too short.
Depending on the use cases and/or scenarios, it can be considered to use different parameters of inter-vehicle distance. For example, if the platooning use case needs to be evaluated, a specific inter-vehicle parameter can be used for such special scenario. However, it depends on whether such a special scenario needs to be evaluated or not.
Proposal 3:
Table A.2.1-2 [3] can be used as vehicle dropping model with modification of the inter-vehicle distance time from 0.5/1s to 2.0s.

2.3
Traffic model
Considering the traffic pattern used in the extended sensor and advanced driving use cases, a new traffic model can be considered. In such use cases, the message size and message generation interval can be variable in time according to the environment around the vehicle. Therefore, in addition to the existing traffic model, variable message size and random periodic message arrival times need to be modelled and introduced.

For message size modelling, it can be modelled with an average message size with a uniformly distributed jitter value. Since the jitter value can be bounded, the minimum and maximum message size can be adjusted. The bounding value can be different depending on the use cases.
For message arrival modelling, the following four options can be considered. Since option 2 is simple and it can represent random periodic messages properly, this option can be supported for message arrival modelling.
· Option 1: Strictly periodic
· Option 2: Periodic with (bounded) jitter
· Option 3: Generation with a random time elapsing after the previous generation
· Option 4: Poisson process (single or multiple messages)
Proposal 4:
Non-zero variable message size is modelled with average message size with bounded jitter value.
Proposal 5:
“Option 2: Periodic with (bounded) jitter” is supported.
2.4
Performance metric
In the previous meeting [1], it was agreed that at least for the broadcast-type use cases, “PRR” is included as a performance metric and “Alt. 1” (in [85-15] and RAN1#86) is confirmed. With regard to “Alt2”, it can be complementarily used for unicast and groupcast communication, such as vehicle platooning in addition to “Alt1”. The intended set of receivers can be set in a predefined manner. Alt2 can be also used for specific link performance evaluation.

Proposal 6:
The performance metric PRR“Alt. 2” (in [85-15] and RAN1#86) should be used complementarily with “Alt. 1”.
In addition to PRR, additional performance metrics can be considered. Latency and throughput can be evaluated by PRR, therefore additional metrics are not necessary for these. Reliability can also be evaluated by PRR. However consecutive message loss which results in burst message failure should be considered. Therefore, new performance metrics regarding consecutive message loss should be introduced. In the email discussion, the following options were made.
· Option 3-8-2a: PIR (Packet Inter-Reception) which was discussed during Rel-14 [4]
· Option 3-8-2b: Packet elapsed time (PET)
· Option 3-8-2c: Information age (IA)
· Option 3-8-2d: n-consecutive packet loss (n-CPL)
· Option 3-8-2e: Others
In our view, option 3-8-2a and 3-8-2d can effectively represent the consecutive message loss performance. For option 3-8-2a, PIR needs to be evaluated with packet transmission average periodicity by considering the traffic model since the number of lost packets in the PIR will vary. Therefore for simplicity, option 3-8-2d is slightly preferred. 
Proposal 7: Option 3-8-2d n-CPL is introduced for evaluation of consecutive message loss.
3 Summary
In this contribution, the following proposals are made:
Proposal 1:
Extended sensors and advanced driving scenario can be considered as baseline scenario.

Proposal 2: Coexistence between Rel-14/15 UE and NR UE should not be considered in the initial evaluation.

Proposal 3:
Table A.2.1-2 [3] can be used as vehicle dropping model with modification of inter-vehicle distance time from 0.5/1s to 2.0s.

Proposal 4:
Non-zero variable message size is modelled with average message size with bounded jitter value.
Proposal 5:

“Option 2: Periodic with (bounded) jitter” is supported.
Proposal 6:
The performance metric PRR“Alt. 2” (in [85-15] and RAN1#86) should be used complementary with “Alt. 1”.
Proposal 7: Option 3-8-2d n-CPL is introduced for evaluation of consecutive message loss.
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