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1 Introduction

In the study item description [1], the following objectives were specified for evaluation methodology of new V2X use cases for LTE and NR: 

1. Complete the evaluation methodology in TR38.913 and TR38.802 to compare the performance of different technical options for the new 5G V2X use cases including the following aspects [RAN1, starting email discussion after RAN#76]:
· Evaluation scenarios including performance metric, vehicle dropping, traffic model
· Sidelink channel model for spectrum above 6 GHz
In this contribution, we provide our views on evaluation scenarios.  
2 Discussion on evaluation scenarios
Although the consensus was reached on many issues in previous RAN1 meeting [2][3], there are still remaining topics to be discussed and decided. Here we present our views on these remaining topics item by item. 

As for vehicle dropping, there are following agreements from [3]. 
Agreements:

· Three vehicle types are defined as follows.
· Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
· Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
· Type 3 (truck): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters
· FFS how to drop different vehicle types
Here how to drop different vehicle types is marked as FFS. In TR 36.885 [4], Vehicle UEs are dropped on the roads according to spatial Poisson process. As agreed in previous meetings, we can reuse this model to drop a vehicle UE first. Then the vehicle type of the UE is determined randomly with the probability which is proportional to the percentage of this type (e.g. [60]% vehicle type 2 in Option B for freeway).    

Proposal 1: Consider in simulations dropping a vehicle UE first and then determining the vehicle type randomly.  
Agreements:

· Vehicles are dropped according to the following process.
· The distance between the rear bumper of a vehicle and the front bumper of the following vehicle in the same lane is max {1 meter, an exponential random variable with the average of the speed * x sec}.

· FFS for x sec.
In TR 36.885 [4], average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed for basic V2X services. This case should still be simulated. With more advanced automobile technologies (e.g. LIDAR) and advanced V2X communication capabilities, inter-vehicle distance is expected to be greatly reduced. In TR 38.913 [5], for highway scenario, average inter-vehicle distance (between two vehicles’ center) in the same lane is 0.5sec or 1sec * average vehicle speed. For urban scenario, average inter-vehicle distance is 1sec * average vehicle speed.  Hence it’s reasonable to consider simulating 1 sec * absolute vehicle speed case additionally. 
Different from the definition in TR 36.885 / TR 38.913, the distance defined here is between the rear bumper of a vehicle and the front bumper of the following vehicle. Hence x value is translated roughly to 2.2/0.7 sec.  
Proposal 2: Consider simulating two cases: x = 2.2 sec and 0.7 sec for both highway and urban scenarios.    

Agreements:

· The following options are supported for freeway:
· Option A

· Homogeneous vehicle types: 100% vehicle type 2

· Non-clustered dropping
· Same vehicle density in all the directions: Speed is [140 and/or 70] km/h in all the lanes.
· Option B

· Heterogeneous vehicle types: [20]% vehicle type 1, [60]% vehicle type 2, [20]% vehicle type 3

· Non-clustered dropping
· Different vehicle density in different lanes:

· Speed in Lane 1: 80km/h

· Speed in Lane 2: 100km/h 
· Speed in Lane 3: 140km/h 
· Speed in Lane 4: 40km/h 
· Speed in Lane 5: 30km/h 
· Speed in Lane 6: 20km/h  
· Option C

· Heterogeneous vehicle types: 0% vehicle type 1, [67]% vehicle type 2, [33]% vehicle type 3

· Clustered dropping: Each cluster consists of [6] Type 3 vehicles with a gap of [2] meters
· FFS how to drop multiple clusters
· Same vehicle density in all the directions: Speed is [140] km/h in all the lanes.
For Option C, we can first assign portion of the type 3 vehicles to clusters, and then treat the vehicle dropping as the dropping of 3 vehicle types (type 2, non-clustered type 3, cluster).  
Proposal 3: For clustered dropping, consider first assigning a portion of the type 3 vehicles to clusters, and then treating the vehicle dropping as the dropping of 3 vehicle types (type 2, non-clustered type 3, cluster). 
Agreements:

· The following options are supported for urban case:
· Option A
· Homogeneous vehicle types: 100% vehicle type 2

· Non-clustered dropping
· Same vehicle density in all the directions: Speed is [60 and/or 15] km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.
· Option B

· Heterogeneous vehicle types: [20]%, [60]%, [20]% for vehicles types 1, 2, 3, respectively
· Non-clustered dropping
· Different vehicle density in different directions: 

· In the East-West direction:
· Speed in Lane 1: 60km/h

· Speed in Lane 2: 50km/h 
· Speed in Lane 3: 25km/h 
· Speed in Lane 4: 15km/h

· In the North-South direction:

· 0 km/h in all the lanes.

· FFS how to handle the vehicle dropping and direction change at the intersection.

· FFS whether to consider a reduced layout (e.g., covering a single intersection)

For Option B, since there is no vehicle movement in vertical direction, direction change at the intersection shouldn’t be considered. We also consider not dropping vehicles at intersection to simplify simulation. 

To reduce simulation effort and time, it’s necessary to consider a reduced layout (e.g., covering a single intersection) for specific V2X services so that relevant designs can be evaluated more clearly/quickly.     

Proposal 4: For Option B, consider no vehicle dropping and no direction change at the intersection. 

Proposal 5: Consider a reduced layout (e.g., covering a single intersection) for evaluating specific V2X services. 
As for performance metric, there are following agreements from [3]. 
Agreements:

· Adopt the following metric for persistent collision
· Packet Inter-Reception (PIR)

· Time elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application. 

· FFS how to collect results of PIR

PIR data can be collected at each receiving vehicle. At a receiver, time elapsed between two successive successful receptions of two different packets for the same application is collected. Both average and CDF of PIR are then calculated. 
For broadcast/multicast V2V services, PIR data should be collected at nearby receiving UEs, i.e. UEs within a specified distance from the transmitter. This threshold distance needs to be explicitly specified when relevant evaluation results are presented.  The distance can be chosen as the same as that used for PRR (Packet Reception Ratio) evaluation, e.g. 320 meters for freeway.    

Proposal 6: Consider collecting PIR at receiving vehicles and calculating both average/CDF of PIR. 
Proposal 7: For broadcast/multicast V2V services, consider collecting PIR data at nearby receiving UEs within a specified distance from the transmitter. The distance can be chosen as the same as that used for PRR evaluation. 
As for traffic model, there are following agreements from [3]. 
Agreements:

· Two options are supported as follows: 
· Periodic traffic based on Option 1
· FFS on which option(s) is(are) supported:
· Message size varies in time in a deterministic manner.
· Message size varies in time in a random manner.
· Aperiodic Traffic based on Option 3
· Working assumption: Inter-packet arrival time = a non-negative constant value + a random variable following an exponential distribution
· Message size varies in time in a random manner.
· Other options are not precluded if a relevant use case is identified.
· Further discussion till next meeting whether both options have equal priority or one of them has a higher priority

Periodic traffic based on Option 1 should be prioritized over aperiodic Traffic based on Option 3. 

For periodic traffic, both options should be supported and deterministic message size should be prioritized over random message size.       

Proposal 8: Consider prioritizing simulation of periodic traffic over aperiodic traffic. 

Proposal 9: Consider supporting both options for simulating periodic traffic. 

Consider prioritizing simulation of deterministic message size over random message size. 
3 Conclusions

In this contribution, we provide our views on evaluation scenarios for new V2X use cases, summarized in the following proposals and observations: 
Proposal 1: Consider in simulations dropping a vehicle UE first and then determining the vehicle type randomly.   
Proposal 2: Consider simulating two cases: x = 2.2 sec and 0.7 sec for both highway and urban scenarios.  

Proposal 3: For clustered dropping, consider first assigning a portion of the type 3 vehicles to clusters, and then treating the vehicle dropping as the dropping of 3 vehicle types (type 2, non-clustered type 3, cluster).  

Proposal 4: For Option B, consider no vehicle dropping and no direction change at the intersection. 

Proposal 5: Consider a reduced layout (e.g., covering a single intersection) for evaluating specific V2X services. 

Proposal 6: Consider collecting PIR at receiving vehicles and calculating both average/CDF of PIR. 

Proposal 7: For broadcast/multicast V2V services, consider collecting PIR data at nearby receiving UEs within a specified distance from the transmitter. The distance can be chosen as the same as that used for PRR evaluation. 
Proposal 8: Consider prioritizing simulation of periodic traffic over aperiodic traffic. 

Proposal 9: Consider supporting both options for simulating periodic traffic. 

Consider prioritizing simulation of deterministic message size over random message size. 
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