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1Introduction
After a list of eV2X evaluation methodology issues discussions such as evaluation scenarios, UE drop and mobility modeling, BS and RSU deployment, channel model, antenna model, traffic model and performance metric were presented in emails [89-28], [90-30], [90b-NR-02] and [90b-NR-18], an offline summary was then concluded, and there are several issues that still need further discussions. In this contribution we provide some further discussions and proposals on the traffic model, RSU deployment, location updating, UE dropping and performance metric for new 5G V2X use cases.
2 Discussion
2.1 UE drop and mobility modeling
Outstanding remaining issues:
· Whether to confirm the UE dropping model in [1] or a new dropping is needed
· The following was discussed as the motivation of a new dropping model:
· Parameters such as inter-vehicle distance can be different depending on the use cases and/or scenarios.
· It is necessary to consider multiple values for the inter-vehicle travelling time in a single simulation layout.
In TR38.913, the UE distribution is described as below for freeway and urban scenarios [9] as such:
For Freeway：
	User distribution and UE speed
NOTE5
	100% in vehicles
Average inter-vehicle distance (between two vehicles’ center) in the same lane is 0.5sec or 1sec * average vehicle speed (average speed:100-300km/h)



For Urban：
	User distribution and UE speed NOTE5
	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)
Average inter-vehicle distance (between two vehicles’ center) in the same lane is 1sec * average vehicle speed (average speed 15 – 120km/h)
Pedestrian/bicycle dropping: average distance between UEs is 20m



From the definition we can see that the values are unreasonable in some cases. For example, in the freeway scenario the minimum inter-vehicle distance is 100/3.6*0.5=13.9m, in the urban scenario the minimum inter-vehicle distance is 15/3.6*1=4.17m. The inter-vehicle distance is shorter than a car or truck in the realistic world. Furthermore, we should redefine the inter-vehicle distance. In the SA requirement [6], two kinds of inter-vehicle distance are mentioned:
· non-short inter-vehicle distance (e.g. >2sec * vehicle speed)
· short inter-vehicle distance (e.g. <2sec * vehicle speed, 1 meter distance between vehicles for high density platooning) 
Observations 1: Two kinds of inter-vehicle distance are required for 5G eV2X use cases.
For new 5G use cases, shorter inter-vehicle distance such as “The gap distance translated to time can equivalently be as low as 0.3s or even shorter which at 80km/h leads to almost 6.7m distance between the vehicles” [6]. So, for UE distribution in the eV2X simulation we need to add the vehicle length “L”. The typical vehicle (e.g., car) and trucks length, width and height are provided in Table 1 below. 
Table 1: Typical vehicle and truck dimensions

	
	Length, m
	Width, m
	Height, m

	Vehicle (e.g., small car)
	4.8m
	1.55m
	1.5m

	Truck (short module)
	7.82m
	2.46m
	3.0m

	Truck (long module)
	18.75m
	2.5m
	4.3m


Based on our observations, the value of length “L” can be 5m, 10m or 20m, set according to the vehicle length in the evaluation, respectively.
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Figure 1: Vehicle-to-vehicle time spacing measures
[bookmark: OLE_LINK5]Proposal 1: The inter-vehicle distance can be defined as (gap distance +L)
· For non-short inter-vehicle distance case, gap distance is 2.5sec * vehicle speed
· For short inter-vehicle distance, gap distance is 0.5sec * vehicle speed or 1m depending on the use case
   Where, the length “L” can be 5m, 10m, or 20m according to the vehicle length in the evaluation.

2.2 BS and RSU deployment
Outstanding remaining issues:
· Deployment of RSU
In R14 V2X scenario, the RSU deployment is as below [7]:
-	UE type RSU
-	Urban: at the center of intersection
-	Freeway: uniform allocation with 100m spacing in the middle of the freeway
-	eNB type RSU
-	Dropping: the same as eNB dropping in PC5 V2V evaluation
For below 6 GHz, the signal transmission characteristic of NR V2X is similar to that of Rel-14 V2X, so the RSU deployment can be reused.
For above 6 GHz, in some new 5G use cases such as information exchange within platoon, information sharing for partial/ conditional automated driving, information sharing for high/full automated driving, information sharing for partial/ conditional automated platooning, and information sharing for high/full automated platooning need to communicate with RSU. However, due to the poor transmission characteristic of high frequency signal higher density of RSU deployment is necessary.
In the freeway scenario, the obstruction cannot be so serious as that of urban scenario. And the inter distance of RSU is 100m in the freeway scenario, which is much shorter than that in urban scenario. So, higher RSU density is only needed in the urban scenario.
For eNB type RSU, higher RSU density seem needless for the signal is transmitted in the Uu link which can be supported well in NR eNB.
Observation 2: Higher UE type RSU density is needed in the urban scenario for above 6 GHz.
In urban scenario, the higher UE type RSU deployment can be seen in Figure 1 as an example. In this example we can have the configuration of the road grid with 250m/2 = 125m and 433m/3≈144m.


Figure 2: RSU deployment in urban scenario

RSU is evenly spaced in the middle of the road.
[bookmark: OLE_LINK7]Proposal 2: For above 6 GHz:
· UE type RSU:
· Higher RSU density is need in the urban scenario for above 6 GHz and the deployment scenario is given in Figure 2, with interval of 250m/2 = 125m in horizontal and 433m/3≈144m in vertical.
· eNB type RSU:
         RSU deployment is the same as eNB dropping.

2.3 Antenna model
Outstanding remaining issues:
· UE antenna parameters including
· The antenna heights including how many values will be evaluated
· The number of antenna elements
· Antenna gain
The UE antenna height includes the case where the antennas could be deployed in front and/or rear sides of the vehicle, so a lower antenna height should be considered for these specific use cases. Moreover, at least the additional UE antenna heights of 0.5 m or 0.75 m (e.g., located on the bumper or side mirror) should be included. Also, we know that different vehicles have different rooftop heights, so at least two antenna heights for rooftops should be considered because we know there are different types of vehicles with different vehicle heights (e.g. car, SUV, truck, bus, etc.). Therefore, we think the antenna model should include the following UE antenna parameters provided in Table 2.
Table 2: Antenna model UE antenna parameters
	Parameters
	Urban grid for eV2X
	Highway for eV2X

	UE antenna height
	Vehicle/pedestrian UE: 
0.75m, 1.5m, 3m
UE-type-RSU: 5 m
	Vehicle/pedestrian UE:
0.75m,1.5m, 3m
UE-type-RSU: 5 m

	UE antenna gain
	Vehicle UE: 3dBi
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi
	Vehicle UE: 3dBi
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi

	Number of Tx/Rx antenna elements
	Vehicle UE:  
Up to 4 (below 6 GHz), Up to 32 (above 6 GHz)
	Vehicle UE:  
Up to 4 (below 6 GHz), Up to 32 (above 6 GHz)



Proposal 3: The parameters in Table 2 is used for NR V2X antenna model.

2.4 Traffic model  	
In [90b-NR-18], it has been agreed for NR eV2X traffic model that:
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)
Outstanding remaining issues:
· How to determine the time each message is generated (e.g., periodic/aperiodic, generation time jitter, etc.)

2.4.1 message size
In the eV2X SA requirement four groups of use cases are introduced, which has different traffic models from each other. And the typical traffic for sidelink communication are summarized as follows:

Table 3: Use cases to use to determine message sizes

	Use Cases
	Traffic period
	Message size
	Condition

	
	periodic
	non-periodic
	constant
	variable
	periodic
	event trigger

	UC1: Vehicle platooning
	periodic
	Constant or variable
	periodic

	UC2: Automotive: Sensor and state map sharing
	periodic
	constant
	periodic

	UC3: Collective Perception of Environment (CPE)
	periodic or non-periodic
	variable
	periodic or event trigger
Trigger condition: a vehicle detects collision risk, sends the information to neighbour vehicles, and receives feedbacks.

	UC4: Information sharing for high/full automated driving
	periodic or non-periodic
	variable
	periodic or event trigger
Trigger condition: a vehicle detects obstacles, sends the information to neighbour vehicle.



Based on the use cases UC1, UC2, UC3, and UC4, we have 3 options listed to determine the time each message is generated as shown below:
· Option 1: Constant Fixed Size of (190, 300, 500, or 1200 bytes) depending on the scenarios.
· Option 2: Variable Size: A+N*B e.g.: 500+N*60 (perception + manoeuvre) 
Where,
A = the coarse driving intention, which is fixed as 100 bytes or 500 bytes
N = a random number within the range of [0 - 100], which represent the number of (perceived) objects
B = the average size per detected (perceived) objects (e.g., between 30 bytes/objects and 60 bytes/object)
· Option 3: Variable Size (Fixed Value + X)
Where, 
Fixed Value can be 190, 300, 500 or 1200 bytes depending on the scenarios.
X = a random number which represents the number of (perceived) objects and ensure that (Fixed Value + X) are within the ranges of [50 - 1200] bytes
Proposa1 4: Message size should be determined by specific use cases and three options are supported：
· Option 1: Constant Fixed Size of (190, 300, 500, or 1200 bytes) depending on the scenarios.
· Option 2: Variable Size of type 1: A+N*B, e.g.500+N*60 (perception + manoeuvre) 
· Option 3: Variable Size of type 2: (Fixed Value + X)

2.4.2 Traffic period
As to the traffic period, it is required that information loss might lead to vehicle crashes. Messages must be transmitted reliably and delivered with very low latency. The jitter must be extremely low, as the electronic control unit operates usually on data provided periodically. Multiple vehicles must be linked to the leading vehicle by the wireless connection.
[bookmark: OLE_LINK1]It can be seen that the data is usually delivered periodically although it may be generated with jitter. So, in NR eV2X we can only consider the periodic traffic or event-triggered traffic.
Proposal 5: Only periodic traffic or event-triggered traffic are considered in NR eV2X.

2.5 Location updating
Issue #15) For V2V link, it is agreeable that the following is a baseline for mobility of vehicle. 
· Option 3-9b: Update for the location of vehicle (e.g. as in Rel-14)
· FFS details (e.g., how to reflect the update for the location of vehicle in the channel model)

· Proposal: For V2V link, the following is a baseline for mobility of vehicle. 
· Update for the location of vehicle (e.g. as in Rel-14)
· FFS details (e.g., how to reflect the update for the location of vehicle in the channel model)
Location updating is related to the evaluation scenario, channel evaluation accuracy, and computation complexity. In V2X evaluation, considering the movement of the UE, the location of the vehicle needs to be updated and the updated period cannot be neither too large to avoid inaccuracy nor too small to avoid computation complexity. In Rel-14 V2X [6], decorrelation distance of shadow fading (SF) in freeway is 25m and in urban is 10m. Considering the speed up to 250km/h, the location updating period is set to 100ms. Nevertheless, movement during the updating period is at most 6.94m, which is not exceeding the decorrelation distance. So, the Rel-14 definition for PL and SF update can be reused.

[bookmark: OLE_LINK2][bookmark: OLE_LINK4]For the small scale fading process, the location update can lead to the change of cluster transmission, so that the AOA, AOD, cluster delay and Doppler shift may change, but by taking into account computation complexity, we can only update the AOA to reflect the Doppler shift change part in step 11 of the process, which is described in another contribution. The update period depends on the scenario, vehicle speed and so on.

Proposal 6: For the large scale fading process, the Rel-14 parameters can be reused for the PL and SF updates.
Proposal 7: For the small scale fading process, update the AOA in the Doppler shift while location is updated. The update period is FFS.

2.6 Performance metric
Outstanding remaining issues:
· Q2 and Q3 in Issue #31
· [bookmark: OLE_LINK6]Necessity of a performance metric other than PRR and the one for persistent collision (e.g., latency, throughput, etc.)
· Performance metric for use cases other than broadcast-type transmissions
· Target reliability of RAN1 evaluation which can be dependent of the use cases and/or scenarios 
In [9-30], Q2 Is related to “What use case will be evaluated with “Alt. 2” (in [85-15] and RAN1#86)? And how to determine a subset of UEs in “Alt. 2”?”
For above 6 GHz, Alt.2 can be used to evaluate the performance for LOS/NLOS links with or without blockage. Therefore, a subset of UEs are determined based on LOS/NLOS and blockage states. Or a pre-defined set of UE see the performance of the subset UE.

Q3 is related to “How to count “successful reception” of packets whose message size can change in time (related to Issue #33)?”
When the message size varies in time, the PRR definition of only counting the number of messages is no longer useful. Furthermore, we can consider a bit level reception ratio(BRR). For example, for a transmit link of Tx UE, three packets are transmitted and the sizes of them are S1, S2, S3. If the second packet fails to decode, then the BRR is (S1+S3)/(S1+S2+S3). So, if S1=S2=S3, then the calculation degrades to the BRR in Rel-14 as 1/3.

[bookmark: OLE_LINK3]In RAN1#92 chairman notes, n-CPL metric has been agreed to reflect persistent collision. But the calculation should be considered the radio distance. Besides, the main sidelink communication type focused on eV2X is still broadcast or groupcast. Based on this, we cannot see the benefit of latency and throughput for they are more reasonable to measure the unicast type transmission.
Proposal 8: 
· Bit level reception ratio is considered for counting “successful reception” of packets whose message size can be changed in time.
· Neither latency nor throughput are considered in broadcast-type transmissions.
3 Conclusion
This contribution focused on traffic model, RSU deployment, location updating, UE dropping and performance metric for new 5G V2X use cases in former email discussions and the observations and proposals are:
Observations 1: Two kinds of inter-vehicle distance are required for 5G eV2X use cases.
Proposal 1: The inter-vehicle distance can be defined as (gap distance +L)
· For non-short inter-vehicle distance case, gap distance is 2.5sec * vehicle speed
· For short inter-vehicle distance, gap distance is 0.5sec * vehicle speed or 1m depending on the use case
   Where, the length “L” can be 5m, 10m, or 20m according to the vehicle length in the evaluation.
Observation 2: Higher UE type RSU density is needed in the urban scenario for above 6 GHz.
Proposal 2: For above 6 GHz:
· UE type RSU:
· Higher RSU density is need in the urban scenario for above 6 GHz and the deployment scenario is given in Figure 2, with interval of 250m/2 = 125m in horizontal and 433m/3≈144m in vertical..
· eNB type RSU:
         RSU deployment is the same as eNB dropping.
Proposal 3: The parameters in Table 2 is used for NR V2X antenna model.
Proposa1 4: Message size should be determined by specific use cases and three options are supported：
· Option 1: Constant Fixed Size of (190, 300, 500, or 1200 bytes) depending on the scenarios.
· Option 2: Variable Size of type 1: A+N*B, e.g.500+N*60 (perception + manoeuvre) 
· Option 3: Variable Size of type 2: (Fixed Value + X)
Proposal 5: Only periodic traffic or event-triggered traffic are considered in NR eV2X.
Proposal 6: For the large scale fading process, the Rel-14 parameters can be reused for the PL and SF updates.
Proposal 7: For the small scale fading process, update the AOA in the Doppler shift while location is updated. The update period is FFS.
Proposal 8: 
· Bit level reception ratio is considered for counting “successful reception” of packets whose message size can be changed in time.
· Neither latency nor throughput are considered in broadcast-type transmissions.
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