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1. Introduction
In RAN#75 meeting, new 5G-NR study item on evaluation methodology of new V2X use cases was approved [1] and this work has been discussed over the RAN1 email reflector after the each of the RAN1#89, RAN1#90, and RAN1#90bis meetings. And their summaries of email discussion outcomes can be found in [2], [3] and [4], respectively. 
In this contribution, we provide our views on the remaining open issues relating to evaluation scenarios of NR-eV2X.
2. Discussion
Question 3-3 of [90b-NR-02]: In Issue #43 of [90-30], most companies seem to agree that it is necessary to introduce a performance metric for positioning error/accuracy. Is it agreeable to include at least “absolute and relative UE positioning error in meter”?
For SA1 identified services in TR22.886 for 5G/NR-eV2X [3], the ability to estimate UE’s position in terms vehicle’s absolute and relative location and range is essential for enabling many of these advanced use cases such as advanced driving, vehicles platooning and even extended sensors. And since these advanced use cases involve vehicles to operate within just a few feet from each other, it would be necessary to introduce a new performance metric of positioning accuracy/error in RAN1 for evaluating different positioning techniques, in order to ensure safe driving and manoeuvre on the roads. Currently in [3], a relative lateral position accuracy of 0.1 meter between UEs has already been defined as a general requirement, and a longitudinal position accuracy of less than 0.5 meter for UEs supporting platooning is also specified.
Furthermore, due to vehicles travelling at high speeds, position latency (time taken for a UE to perform estimation and determination of its absolute and relative position) requirement / constrain could be also additionally introduced for evaluating how quickly can a UE determine its position (before the information becomes outdated) and possibly also evaluating the complexity of different positioning techniques.

Proposal 1: For evaluating performance of different vehicle positioning techniques, RAN1 should introduce new performance metrics of absolute and relative UE positioning error in meters.
Proposal 2: To ensure timely determination of UE’s position in high travelling speeds, RAN1 could additionally introduce another performance metric of “positioning latency” (defined as the time taken from start to completion for a UE to perform estimation and determination of its absolute and relative position).
Question 3-4 of [90b-NR-02]: In Issue #33 and Issue #34 of [90-30], most companies seem to agree that it is necessary to define a traffic model where the time interval between two messages generated in a given UE is not fixed but random during the simulation runtime. The following options are listed based on the input received so far, and companies are requested to comment on them, not precluding the possibility of defining multiple options.
· Option 3-4a: 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 3-4b: At a given time, message generation starts with a probability P in a UE which is not generating messages.

· In this option, further detail is needed on the message generation after its start. This includes when the message generation finishes in a UE and how the message generation interval is defined after the generation start.

· Option 3-4c: Messages are periodically generated and the message generation interval is fixed like the Rel-14 periodic traffic.

· Option 3-4d: ?

In LTE-(e)V2X, traffic model of message arrival was modelled in a very periodical manner (e.g. one message every 100ms, 10Hz) according to SA1 defined use cases. Even for event-triggered messages (e.g. warning messages), they are also periodically transmitted once triggered. The only two practical differences to the real-world operation that were not modelled are the status message arrival / periodicity may change according on UE’s travelling speed (slow speed with less generated messages) and message generation jitters (some small variation in message arrival to L1). For the former case of status message arrival variation according to travelling speed change, it is not expected that the travelling speed to change dramatically in a short period of time. If this case happens, it is very likely emergency braking warning messages will be generated and periodically transmitted. Therefore, since the change in travelling speed in normal case would be slow in nature, the periodicity would also change accordingly.

For 5G/NR-eV2X, many additional services / advanced use cases are introduced. However, as captured in TR22.886 [3], these new messages are still categorised as periodic or event-triggered. The two differences to the traffic modelling in LTE are the periodicity is getting smaller and there are many more messages for different types of use cases. To this end, it is not necessary to introduce “randomness in periodic traffic”. If the intention is to model the randomness of event-triggered messages (periodic once triggered), we can further discuss how many and how often event-triggered processes that should be included per UE during simulation runtime (e.g. using option 3-4b).
If desirable, option 3-4a could be used for modelling the jitteriness in message arrival, with X being bounded within a small range.

Proposal 3: It is not necessary to introduce “randomised periodic traffic”. Option 3-4a could be used to model the jitteriness of message arrival with X being bounded within a small range.
Proposal 4: Option 3-4b could be used for modelling event-triggered messages. Once “triggered”, Option 3-4a is used for periodic message generation.

Question 3-5 of [90b-NR-02]: In addition to the question 3-4, there were also inputs from companies about the message size with randomness. Companies are requested to comment on the following options, not precluding the possibility of defining multiple options.
· Option 3-5a: Message size is determined according to the predefined pattern (e.g. as in Rel-14).
· Option 3-5b: Message size is randomly determined in each message generation.

· Option 3-5c: Message size is fixed.

In LTE-(e)V2X, mainly there were just two types of messages, namely status and warning messages. And their message sizes are reasonably constant over time since their usage is relatively limited. For 5G/NR-eV2X on the other hand, as already specified in TR22.886 [3], the size of different messages could dramatically change from one use case to another use case, and even dynamically changing within the same use case like extended sensors and advanced driving due to instant driving condition and the number of detected objects on the road. To this end, it is more realistic to model eV2X messages in 5G/NR according to option 3-5b “message size is randomly determined in each message generation”.
In addition, option 3-5c should also be used for more periodic messages as a special case.
Proposal 5: Option 3-5b (message size is randomly determined in each message generation) should be used as the baseline principal to model randomness of message size in 5G/NR-eV2X. At the same time, Option 3-5c (message size is fixed) can be used as a special case for periodic messages.

Question 3-6-1 of [90b-NR-02]: Which of the following option is used for making a decision on whether the channel between a Tx/Rx pair is blocked by other vehicle(s)?
· Option 3-6-1a: Deterministic mechanism, e.g., it is assumed that a Tx/Rx pair is blocked if other vehicle(s) is(are) located between the pair similarly to the blockage model B in TR38.901.
· Option 3-6-1b: Stochastic mechanism, e.g., it is assumed that a Tx/Rx pair is blocked according to a probability similarly to the blockage model A.
· Option 3-6-1c: ?
It follows Rel-14 principle that based on UE distribution, the location of UE dropping will determine the blocking. Therefore, Option 3-6-1a (deterministic mechanism) should be used in most cases. Especially in the use case of vehicle platooning, the vehicles at both ends are always blocked by the vehicles in the middle.

Proposal 6: In vehicle blockage modelling, deterministic mechanism (option 3-6-1a) should be used. Especially in the use case of vehicle platooning, the vehicles at both ends are always blocked by the vehicles in the middle.
Question 3-6-2 of [90b-NR-02]: If the channel between a Tx/Rx pair is turned out to be blocked, how is the effect of blockage reflected in the parameters in the channel?
· Option 3-6-2a: By adding an additional loss to the pathloss equation that would be used if the Tx/Rx pair is not blocked by other vehicle(s).
· Option 3-6-2b: By using a new pathloss equation which is used only when the channel is blocked by other vehicle(s).
· Option 3-6-2c: ?
If the above Option 3-6-1a is adopted for explicit modelling of vehicle blockage, then Option 3-6-2a would be a simple and straight forward method of modelling the effect of this blockage. As an example, the additional loss can be determined based on the vehicle type or size (e.g. trucks and buses have large loss, cars and vans have medium loss, and bikes incur only a small amount of loss.
Proposal 7: To model the effect of vehicle blockage, a simple method of Option 3-6-2a (by adding an additional loss to the pathloss equation) can be adopted. E.g. based on blocking vehicle type or size.
Question 3-8-1 and 3-8-2 of [90b-NR-02]: Is it necessary to consider an additional metric related to persistent collision? If your answer for Q3-8-1 is yes, please provide your view on the following options discussed in [90-30].
· Option 3-8-2a: PIR (Packet Inter-Reception) which was discussed during Rel-14 [3]
· Option 3-8-2b: Packet elapsed time (PET) 

· PET is defined as time interval between the timestamp of the last successfully received packet (ti) transmitted from UE A to UE B and the current timestamp (i * tperiod) at UE B, where i = 0, 1, 2,..., and tperiod = X ms (e.g., X is determined based on the minimum message interval).

· Option 3-8-2c: Information age (IA)

· IA is defined as time interval between the timestamp corresponding to the data contained in the last successfully received packet (ti) transmitted from UE A to UE B and the current timestamp (i * tperiod) at UE B, where i = 0, 1, 2,..., and tperiod = X ms (e.g., X is determined based on the minimum message interval).

· Option 3-8-2d: n-consecutive packet loss (n-CPL)

· For a particular n and a particular Tx-Rx UE link i, the event of n consecutive packets losses is defined as n consecutive packet reception failures, with the packet preceding the first lost packet and the packet following the last lost packet being correctly received. Then, the number of such event occurred on link i is denoted by 
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 is defined as the number of packets received correctly on link i.

· Option 3-8-2e: ?

In LTE-(e)V2X, the existing performance metric PRR (packet reception ratio), does not capture or cannot be used to evaluate the impact of persistent collision when it occurs in the system. And since currently there is no feedback/collision reporting mechanism is adopted and UEs cannot self-detect collisions, such persistent collision would happen in the system can cannot be observed. It is, therefore, necessary to consider an additional metric related to persistent collisions.

Since message periodicity varies dramatically from use case to use case and from UE to UE for 5G/NR-eV2X services and Option 3-8-2d is not dependent on the message periodicity from each UE, it is therefore, prefer to adopt this option for observing persistent collision in SLS.

Proposal 8: It is necessary to consider an additional metric related to persistent collision and option 3-8-2d (n-consecutive packet loss) can be used for as the additional metric.
3. Conclusion

In this contribution, we discussed about the remaining open items relating to evaluation scenarios of NR-eV2X. Specifically, issues relating to:
· performance metric for positioning error/accuracy
· traffic model where the time interval between two messages generated in a given UE is not fixed but random during the simulation runtime
· randomness of message size

· channel between a Tx/Rx pair is blocked by other vehicle(s)
· effect of blockage reflected in the parameters in the channel
· additional metric related to persistent collision
In summary, we provided the following proposals:

Proposal 1: For evaluating performance of different vehicle positioning techniques, RAN1 should introduce new performance metrics of absolute and relative UE positioning error in meters.
Proposal 2: To ensure timely determination of UE’s position in high travelling speeds, RAN1 could additionally introduce another performance metric of “positioning latency” (defined as the time taken from start to completion for a UE to perform estimation and determination of its absolute and relative position).
Proposal 3: It is not necessary to introduce “randomised periodic traffic”. Option 3-4a could be used to model the jitteriness of message arrival with X being bounded within a small range.
Proposal 4: Option 3-4b could be used for modelling event-triggered messages. Once “triggered”, Option 3-4a is used for periodic message generation.

Proposal 5: Option 3-5b (message size is randomly determined in each message generation) should be used as the baseline principal to model randomness of message size in 5G/NR-eV2X. At the same time, Option 3-5c (message size is fixed) can be used as a special case for periodic messages.

Proposal 6: In vehicle blockage modelling, deterministic mechanism (option 3-6-1a) should be used. Especially in the use case of vehicle platooning, the vehicles at both ends are always blocked by the vehicles in the middle.
Proposal 7: To model the effect of vehicle blockage, a simple method of Option 3-6-2a (by adding an additional loss to the pathloss equation) can be adopted. E.g. based on blocking vehicle type or size.
Proposal 8: It is necessary to consider an additional metric related to persistent collision and option 3-8-2d (n-consecutive packet loss) can be used for as the additional metric.
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