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1 Introduction

The NR V2X evaluation methodologies were discussed by 4 email discussions [8][9][10][11]. Consensus was reached on some simulation assumptions and was captured in [10][11]. In this contribution, we provide our views on remaining issues for scenario, UE dropping, RSU deployment, traffic model, performance metric and positioning related parameters. The discussion on channel model and antenna model for NR V2X is provided in a companion contribution [12].
2 Evaluation scenarios

	Issue #2) Is it necessary to make a model for simulation of “mixed scenario of different use cases”?


There are 25 use cases defined in [4] and different use cases normally have different requirements. In real V2X area, it is possible that different vehicles are running different services. Certain simplifications are needed to avoid too much simulation efforts. At the beginning, it seems enough to run simulation assuming single use case. Then the interaction of multiple use cases could be evaluated. In fact, It is not practical that all vehicles in an area are doing high reliability high data rate services, otherwise the area is congested. Therefore we prefer to model an interested use case plus certain background traffic. A simple UE dropping and traffic model can be assumed for background traffic and not all perform metrics are needed for background traffic. 

	Issue #7) The following is agreeable as the carrier frequency for above 6 GHz. [Note: Carrier frequency for “between vehicle/pedestrian UE” and “UE-type-RSU to/from vehicle/pedestrian UE” changed to 63GHz considering the RAN plenary discussion conclusion in RP-172041 and the comments from Ericsson and Intel.]
· 30 GHz 

· Macro BS (i.e., ISD = 500m) to/from vehicle/pedestrian UE

· BS-type-RSU to/from vehicle/pedestrian UE 

· 63 GHz 

· Between vehicle/pedestrian UE

· UE-type-RSU to/from vehicle/pedestrian UE


Since the assign channel frequency for NR V2X is around 63GHz, we think it is reasonable to adopt carrier frequency of 63 in the evaluation. 

	Issue #9) For both below and above 6 GHz, can RAN1 reuse the “Rel-14 assumption in [3]” as a temporary model for “IBE” until RAN4 works?


For below 6GHz, the frequency for NR V2X is same as Rel-14 V2X, so RAN1 can use the “Rel-14 assumption in [3]” as a starting point. However, for above 6GHz, inputs from RAN4 is needed. 
	Issue #10) For both below and above 6 GHz, can RAN1 reuse the “Rel-14 assumption in [3]” as a temporary model for “synchronization (i.e., time and frequency error)” until RAN4 works?


For below 6GHz, the frequency for NR V2X is same as Rel-14 V2X, so RAN1 can use the “Rel-14 assumption in [3]” as a starting point. However, for above 6GHz, inputs from RAN4 is needed. 
3 UE drop and mobility modeling

	Issue #12) Will there be prioritized use case(s) among the four categories – vehicle platooning, extended sensors, advanced driving, remote driving?


Due to big efforts in evaluations, it is general OK to prioritize certain use cases. There could be several possility how to select a use case for evaluation. The selected use case could the most important one so that its performance verification is quite useful. Or, the selected use case could be the most typical one whose performance results can provide useful reference for other use cases too. 

	Issue #13) For both below and above 6 GHz, can the following parameters in [1] be confirmed? 

Parameters

Urban grid for eV2X

Highway for eV2X

UE distribution

Urban grid model (car lanes and pedestrian/bicycle sidewalks are placed around a road block. 2 lanes in each direction, 4 lanes in total, 1 sidewalk, one block size: 433m x 250m) in [2]

Average inter-vehicle distance (between two vehicles’ center) in the same lane is 1sec * average vehicle speed (average speed 15 – 120km/h) in [2]

Vehicle UE location update in [3] should be used for the evaluation of PRR in sidelink or communication interruption in uplink/downlink. Vehicle UE location update may not be assumed for the evaluation of PRR in uplink/downlink

Note: Inter-vehicle distance is tentative. After SA1 input, it can be modified.

Pedestrian UE distribution: Inter-pedestrian distance 20m, which is tentative. After SA1 input, it can be modified.

Average inter-vehicle distance (between two vehicles’ center) in the same lane is 0.5 sec or 1sec * average vehicle speed (average speed: 100-300 km/h) in [2]

Vehicle UE location update in [3] should be used for the evaluation of PRR in sidelink or communication interruption in uplink/downlink. Vehicle UE location update may not be assumed for the evaluation of PRR in uplink/downlink

Note: Inter-vehicle distance is tentative. 

* After SA1 input, only one value will be selected.




We are fine with above parameters since its principle for the modeling is common to Rel-14. 

	Issue #14) If the model in Issue #13 is confirmed, what use cases will be evaluated with this model?



As discussed in issue #16, more parameters on UE dropping for platooning is needed. Hence model in issue #13 which treats different vehicle equally can be used for extended sensing and advanced driving. 

	Issue #15) If the model in Issue #13 is confirmed, the location of Vehicle UE is updated at every 100 ms for the evaluation of PRR in sidelink or communication interruption in uplink/downlink. Then how will this location update be reflected in the channel modeling in Section 2.1.4 (e.g., large-scale channel parameters, fast fading parameters)?

Note: This may be revised for poistioning studies
3-9) In relation to Issue #15 of [90-30], please provide your view on the following options for mobility of vehicle, not precluding the possibility of defining multiple options each of which can be used for different cases.

· Option 3-9a : No update for the location of vehicle during the simulation runtime
· Option 3-9b : Update for the location of vehicle (e.g. as in Rel-14)
· Please provide your detailed view on how to reflect the update for the location of vehicle in the channel model. (e.g., only large-scale parameters without changing the small-scale fading process is updated in Rel-14).


Small scale fading is changed with the change of UE location. However, it will requires too much calculations if modeling the change of small scale fading. Therefore, a simplification as 3-9b could be used. That is, only large-scale parameters are updated while small scale fading is not impacted by location change. Alternatively, small scale fading could be handling by link-2-system interface, i.e. generating link curves with fast fading, and only model large scale fading in system level. 

	Issue #16) Is it necessary to make a model specific for “vehicles platooning”? If so, what is the detailed model?


In a V2X area, there could be one or several platoons of vehicle with other individual vehicles. The UE dropping covered in issue #13 fit well an individual vehicle, however is not applicable to an individual vehicle within a platoon. Therefore some dedicated parameters for a platoon is needed. We think at least the following parameters seem necessary for a platoon,
· number of vehicles 
· inter-vehicle distance, 
· velocity of vehicles

· Proportion of vehicles participating platooning 

4 BS and RSU deployment

	Issue #17) For below 6 GHz, can the following parameters in [1] for “BS and RSU deployment” be confirmed?

Parameters

Urban grid for eV2X

Highway for eV2X

Layout

Option 1: Macro only (with the road configuration in Figure 6.1.9-1 in [2])

Option 2: Macro +  RSUs (with the road configuration in Figure 6.1.9-1 in [2])

Note: An RSU can be a BS type RSU or UE type RSU. Out of coverage can be evaluated assuming eNB or RSU to be disabled.

Option 1: Macro only (straight line eNB placement with Road configuration in [3])

Option 2: Macro + RSUs  (straight line eNB with Road configuration in [3])

Note: An RSU can be a BS type RSU or UE type RSU. Out of coverage can be evaluated assuming eNB or RSU to be disabled.

Inter-BS distance

Inter Macro: 500m

Inter RSU: RSU is dropped at each intersection

Inter Macro: 1732m, 500m (optional) 

Inter RSU: Uniform allocation with 100m spacing in the middle of the highway

Note: Macro-BS parameters may also be used for BS-type RSU

3-2) Most companies seem to be aligned in Issue #17 of [90-30] except for the RSU deployment parameter. Is the following (originally from [1]) agreeable for “BS deployment” for below 6 GHz? [Note: RSU deployment parameter changed to FFS.]


We are fine to confirm the issue without RSU deployment parameters. In Rel-14 V2X, it assume a BS-type RSU is located as the same location as eNB. However, it is questionable if such deployment can provide enough coverage especially considering the low transmission power of BS-type RSU. For above 6 GHz, the coverage become more problematic. Hence it sounds reasonable to discuss denser dropping of BS-type RSU.  

	Issue #18) For above 6 GHz, is it necessary to consider “higher RSU density”?




Yes, as discussed in issue #17, higher RSU density can be considered to overcome the worse propagation conditions for above 6 GHz. 

5 Traffic model

	Issue #33) Is it necessary to introduce “randomized periodic traffic” where message generation interval and/or message size randomly vary in each message generation? If so, how to model this?
Issue #34) Is it necessary to introduce “event-triggered traffic” where a UE starts to generate messages when a certain condition or requirement is met? If so how to model this?
3-4) 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: ?
3-5) 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 Rel-14 V2X, it is assumed that the traffic generation is periodic or almost periodic. However, the advanced use cases are quite diverse and its traffic generation exploits more random factors. Option 3-4a may properly describes such characteristics. One open issue is to what extent the value X is randomized. If X is fully random, no resource reservation is possible hence sensing based resource selection defined in Rel-14 completely fails. On the other hand, even it is not guarantee that a resource reservation can be used for 5-15 periods, if there is still a way to estimate a future packet, Rel-14 procedure can be a start point for resource allocation. 

For the advanced use cases, the packet size or data rate varies in a large range. It is also possible the packet size is changed time by time. Option 3-5b seems a better choice to correctly model the traffic behavior. Again, it needs further discussion how much random is needed in the evaluation. The extent of randomization of packet size will impact the resource efficiency if certain resource reservation is considered in NR V2X. 

6 Performance metric

	Issue #38) Is it necessary to consider additional metrics other than “PRR”? If so, what are the details of those metrics?
· Views on the metric related to latency
· Views on other metrics related to reliability
· Views on the metric related to persistent collision

· Views on the metric related to throughput

· Views on any other metrics

3-8) Regarding to Issue #38 of [90-30], please provide your view on the following questions for modelling the metric related to persistent collision.

· Q3-8-1: Is it necessary to consider an additional metric related to persistent collision?
· Q3-8-2. 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 Rel-14 V2X resource selection, a UE may semi-persistently use a reserved resource for 5-15 period, the number of period for occupation is 2 or 5 times for 50ms or 20ms reservation interval. In a bad case, if two UE collide in a resource/subframe, the collision will last until one UE does resource reselection. All the packet transmission before resource reselection is then impacted. There is no specific way in LTE to quantize the above impact. Therefore we think introducing a new metric in NR V2X to measure the impact of persistent collision is needed. 

Comparing the above 4 options, 3-8-2d seems the most straightforward. While for all options 3-8-2a/b/c, they are impacted by varying traffic periodicities. Assuming multiple traffic periodicity was evaluated, which is the normal case of V2X traffic, it is unclear how to correctly interpret the performance metric. 
7 Additional assumptions to evaluate vehicle positioning

	Issue #43) Will RAN1 introduce a performance metric for positioning error/accuracy? If so, what is the detailed definition?
3-3) 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”?


We think both absolute positioning error and relative positioning error could be useful. Absolute position error is always a useful metric for the system performance and may other applications. For the vehicles moving the same direction, it actually doesn’t matter for the absolute position of each individual vehicle. What really matters is the relative position between different pairs of vehicles. In certain use case, e.g. platooning, the inter-vehicle distance can be quite short since the vehicles are coordinated by a leader node. In this case, keeping a minimum distance between vehicles are quite important to avoid collisions. Therefore relative position error can be critical metric. Both the average value and CDF of an error metric can be considered. 

	Issue #44) Will RAN1 introduce a performance metric for latency? If so, what is the detailed definition?


Since vehicles are moving fast, so positioning for a vehicle must be done in short time, otherwise, the calculated position may become outdated. Then one-shot positioning is beneficial. If so, the need to define a delay metric seems not helpful since half period of PRS is roughly the positioning delay.  

8 Conclusions
In this contribution, we provide our views on remaining issues for scenario, UE dropping, RSU deployment, traffic model, performance metric and positioning related parameters. Considering the many use cases of NR V2X and limited time for study item, it is in general preferred to prioritize certain evaluations and reduce the effort on evaluations. 
References
[1] 3GPP TR 38.802: "Study on New Radio Access Technology Physical Layer Aspects".

[2] 3GPP TR 38.913: "Study on Scenarios and Requirements for Next Generation Access Technologies".

[3] 3GPP TR 36.885: “Study on LTE-based V2X services”.
[4] 3GPP TR 22.886: "Study on enhancement of 3GPP Support for 5G V2X Services".

[5] 3GPP TS 22.186: "Enhancement of 3GPP support for V2X scenarios".

[6] 3GPP TR 38.901, “Study on channel model for frequencies from 0.5 to 100 GHz”.

[7] 3GPP TR 36.873: "Study on 3D channel model for LTE".

[8] R1-18xxxxx, “[91-NR-18] Email discussion on evaluation methodology for eV2X”, NTT DOCOMO

[9] R1-1721545, “Summary of email discussion [90b-NR-02] on eV2X evaluation methodology”, LG Electronics
[10] R1-1717293, “Summary of email discussion [90-30] on eV2X evaluation methodology”, LG Electronics
[11] R1-1715092, “Summary of email discussion [89-28] eV2X evaluation methodology”, LG Electronics
[12] R1-1802010, “Channel model for NR V2X”, Samsung

PAGE  
5

_1571418091.unknown

_1571418177.unknown

_1571418267.unknown

_1571418071.unknown

