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1. Introduction
During RAN1#92 meeting, discussions and progress were made on evaluation scenarios for NR-eV2X. Some of the agreement reached and FFS items relating to message arrival timing/interval, message size, persistent collision and vehicle positioning are captured in [1] and listed in the following.
	Agreements:
· At least, the following model for message size is supported.

· At least one option with zero variation is supported and at least one option with non-zero variation is supported.

· FFS details (e.g., how to implement randomness in message size, not precluding the possibility of defining multiple options)

Agreements:
· 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. 
· Note that further discussion is needed on the other aspects discussed in Issue #37 of [90-30].
Agreements:
· Additional metric for persistent collision is introduced at least for the use cases requiring a reliability higher than that of LTE V2X.
Agreements:
· At least “absolute and relative UE positioning error in meter” is included as a performance metric for positioning error/accuracy.


In this contribution, we provide our views on the remaining open issues / FFS items listed in the above agreements.
2. Discussion
2.1 Randomness of message arrival timing / interval
The current progress in RAN1 is that so far there has been no detailed discussion or specific agreement reached during RAN1#92 meeting. However, based on contributions submitted to the last meeting, some options listed in the followings in regards to the modelling of message arrival time has been proposed for an unofficial/offline email discussion.

· 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)

In our view, there are several aspects should be considered in terms of message arrival time:
· How many messages / concurrent sidelink processes or sidelink grants should be assumed for a UE that supports NR-V2X?
· Once a sidelink process/grant has been configured/started, how should the message generation interval be defined after the generation start?
· How long should a message generation / sidelink grant last or when the message generation finishes in a UE?
In regards to the first aspect, for a UE that supports NR-V2X we assume that it also supports basic safety messages transmissions like in Rel-14 LTE-V2X. Therefore, at least in NR-V2X evaluation methodology discussion, it is necessary to support one message generation that is same as in Rel-14. That is, a sidelink grant with messages that are periodically generated and the message generation interval is fixed like the Rel-14 periodic traffic. In addition, a NR-V2X UE should also support some of advanced V2X use cases defined in TR22.886. As such, it could be also configured with one or two more concurrent sidelink grants for additional message transmissions. For these additional sidelink grants, we could adopt a mechanism that at a given time, message generation starts with a probability P in a UE until the target of number of sidelink grants is reached, where the target number could be 3 or 4 for performance evaluation.
In regards to the second aspect for the additional sidelink grants, we could assume their messages are also periodic but with bounded jitter. That is, 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 and bounded within a small range.
In regards to the third aspect for the additional sidelink grants, we believe not all sidelink grants in advanced V2X use cases will continue indefinitely (e.g. advanced driving and vehicle platooning). Therefore, some time duration boundaries should be included as well.
Proposal 1 (randomness in message arrival time):
· For NR-V2X evaluation, it is necessary to model concurrent sidelink processes/grants in a given UE with one process/grant being the same as Rel-14 periodic message transmission.
· For a NR-V2X UE, it could support up to 8 concurrent sidelink processes/grants at the same time. For performance evaluation, we should target at least 3 or 4 concurrent sidelink processes/grants in simulations.
· For the additional sidelink processes/grants,
· Message generation starts with a probability P in a UE until the target of number of sidelink grants is reached.
· 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 and bounded within a small range.
· A time duration boundary per sidelink process/grant should be considered.
2.2 Randomness in message size
According to the agreement reached in RAN1#92 meeting, the following options are supported and proposed to be captured in study item technical report:
· Option 1: message size has zero variation
· Option 2: message size has non-zero variation
· FFS details (e.g., how to implement randomness in message size, not precluding the possibility of defining multiple options)
As discussed in the previous section, transmission and performance of multiple/concurrent sidelink grants should be modelled and evaluated in NR-V2X due to UEs being required not only to support transmission of basic safety messages but also advanced V2X use cases/services at the same time. As such, we see there are different types of V2X messages should be supported and evaluated.
· Periodic messages with constant payload size (zero variation) that is the same as Rel-14 transmission of basic safety messages.
· Event triggered then periodic messages as required in some advanced V2X use cases with non-zero variation as required in some advanced V2X use cases.
· sTTI transmissions for urgent and small messages that requires very high reliability. This type of transmissions could be event triggered and has short/limited life-span. The payload size would not be large, but constant with zero variation.
Proposal 2 (randomness in message size): 
· For one of the concurrent sidelink processes/grants that is supposed to be the same as Rel-14 transmission of periodic messages, the message size should keep the same as in Rel-14 with zero variation.
· For at least one of the additional sidelink processes/grants to support advanced V2X use cases, we believe it is important to evaluate a scenario where message size has non-zero variation, such as extended data sharing.
· For one additional sidelink process/grant to support advanced V2X use cases, we believe it is important to evaluate a scenario where message size is small with short latency requirement.
2.3 Modelling of persistent collision
In RAN1#92 meeting, it was agreed an additional metric for persistent collision will be introduced at least for the use cases requiring reliability higher than that of LTE V2X. During past RAN1 email discussions, following options have been proposed:
Option 1: PIR (Packet Inter-Reception) which was discussed during Rel-14 [3]
Option 2: 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: 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 4: 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.

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 UE transmitting cannot self-detect collisions, such persistent collisions could happen in the system and so far it is not observed. As the impact of persistent collisions could have significant consequences on the safety of all road users, it is therefore in our view necessary to consider introducing a new metric related to persistent collisions. 
As listed above, several options of modelling of persistent collision had been proposed and discussed in the past. Since message periodicity varies dramatically from use case to use case and from UE to UE for 5G/NR-eV2X services and Option 4 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 3 (modelling of persistent collision):
· It is necessary to consider an additional metric related to persistent collision and the “n-Consecutive Packet Loss” definition described in option 4 seems to be a good fit for this purpose.
2.4 Performance metric for vehicle positioning
During RAN1#92 meeting, it was agreed to introduce at least the absolute and relative UE position error as performance metrics for positioning error/accuracy. For SA1 identified services in TR22.886, these performance metrics seem sufficient to evaluate at least a relative lateral position accuracy of 0.1 meter between UEs as a general requirement and a longitudinal position accuracy of less than 0.5 meter for UEs supporting platooning as defined in [2]. However, since these advanced V2X use cases involve vehicles to operate within just a few feet from each other while traveling at a very high speed, in our view it is also equivalently important to evaluate how quickly a UE is able to determine its absolute and relative positions before this information becomes outdated. 
Therefore, an additional performance metric of positioning latency (time taken for a UE to perform estimation and determination of its absolute and relative position) should be introduced in RAN1. This new performance metric could also be used for evaluating the complexity of different positioning techniques.
Proposal 4 (vehicle positioning):
· 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).
3. Conclusion

In this contribution, we discussed about the remaining open items relating to evaluation scenarios of NR-eV2X. Specifically, issues relating to:
· Randomness in message arrival timing / interval
· Randomness in message size
· Modelling of persistent collision
· Performance metric for vehicle positioning
In summary, we provided the following proposals:

Proposal 1 (randomness in message arrival time):
· For NR-V2X evaluation, it is necessary to model concurrent sidelink processes/grants in a given UE with one process/grant being the same as Rel-14 periodic message transmission.
· For a NR-V2X UE, it could support up to 8 concurrent sidelink processes/grants at the same time. For performance evaluation, we should target at least 3 or 4 concurrent sidelink processes/grants in simulations.
· For the additional sidelink processes/grants,
· Message generation starts with a probability P in a UE until the target of number of sidelink grants is reached.
· 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 and bounded within a small range.
· A time duration boundary per sidelink process/grant should be considered.
Proposal 2 (randomness in message size): 
· For one of the concurrent sidelink processes/grants that is supposed to be the same as Rel-14 transmission of periodic messages, the message size should keep the same as in Rel-14 with zero variation.
· For at least one of the additional sidelink processes/grants to support advanced V2X use cases, we believe it is important to evaluate a scenario where message size has non-zero variation, such as extended data sharing.
· For one additional sidelink process/grant to support advanced V2X use cases, we believe it is important to evaluate a scenario where message size is small with short latency requirement.
Proposal 3 (modelling of persistent collision):
· It is necessary to consider an additional metric related to persistent collision and the “n-Consecutive Packet Loss” definition described in option 4 seems to be a good fit for this purpose.
Proposal 4 (vehicle positioning):
· 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).
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