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Introduction
In RAN1 #92bis meeting [1] and TR 37.885 v0.2 [2], a lot of agreements about evaluation scenario are achieved. 
	Agreements:
· At least one “clustered UE dropping model” is defined.
· A cluster consists of a number vehicle UEs located in the same lane and having the same direction/speed. Two closest UEs belonging to the same cluster are separated with a fixed distance and no other UEs can be located between them.
· The distance between a platoon and a vehicle not belonging to the platoon follows the statistics of the distance between two vehicles not belonging to any platoon.
· Only Type 3 vehicles form a cluster.
· Clustered UE dropping is used only in Freeway scenario.
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
· The difference of the vehicle type does not change the channel model potentially except the following aspects:
· Pathloss equation where the antenna height is set according to the vehicle type
· Loss caused by vehicle blockage (details to be discussed in the vehicle blockage modeling)
· Radiation pattern
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.
· All the vehicles in the same lane have the same speed.
· 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.
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)

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
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
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


However, there are still some remaining details about UE dropping, traffic model and performance metric need to be further discussed. In this contribution, we will share our views on these remaining details.
Discussion
1.1. Vehicle UE dropping
According the agreements, in order to evaluated the heterogeneous deployment scenario (e.g. option B in freeway), vehicle type shall be explicated in the evaluation, since a vehicle location cannot be determined if the location and type of the front vehicle is not known. Therefore, we propose that the vehicles can be dropped into the deployment scenario one by one, and the type of each vehicle can be determined probabilistically in vehicle dropping procedure according to the given vehicle type proportions. 
Proposal 1: The vehicles can be dropped into the deployment scenario one by one, and the type of each vehicle can be determined probabilistically in vehicle dropping procedure according to the given vehicle type proportions.
For inter-vehicle distance, we have agree that 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}. Since the road configurations including freeway, urban and vehicle speeds are similar as Release 14, so the inter-vehicle distance of Release 14 could be reused as a baseline, which means that x is 2.5 sec. With the consideration of new V2X use cases, e.g. advanced driving, a more aggressive inter-vehicle distance could be evaluated, e.g. x is [1.5] sec.
Proposal 2:  There are two X values could be used in new V2X evaluation: 2.5 sec and [1.5] sec.
Since there are much randomness in vehicle UE dropping procedure, the total number of vehicles may be different in different company’s evaluation even for the same deployment scenario option. And the total number of vehicles is critical to system performance. Therefore, a baseline of total vehicle number (Ntotal) shall be provided for each deployment scenario. With this baseline number, a small difference (d) can be tolerable. That means, in each evaluation, the total number of the vehicles shall be in the range of [Ntotal-d, Ntotal +d], d could be 6 in freeway and 12 in urban scenario.
Proposal 3: A baseline of total vehicle number (Ntotal) shall be provided for each deployment scenario. And the total number of the vehicles in each evaluation shall be in the range of [Ntotal-d, Ntotal +d], d could be 6 in freeway and 12 in urban scenario.
In cluster dropping, according the traffic regulation, oversize vehicles such as trucks may not be allowed to use the inside lanes. Therefore, it is better that the clusters are dropped on the outside lanes, i.e. two outside lines with number 1 and number 6 in freeway scenario. 
1.2. Reduced layout for intersection
Option B of urban case tried to model the actual traffic condition of the morning peak. For the road configuration of urban case, if the urban scenario in Rel-14 is fully employed, then the total number of vehicles will be extremely high which will make the evaluation complex and time exhausting. Therefore, a reduced layout with a single intersection should be considered.
For a single intersection, vehicles are initially dropped as Figure 1. In the East-West direction, agreed dropping process is adopted. In the North-South direction, the inter-vehicle distance is 1m since the speed of the vehicle is 0km/h, and for simplicity, we think that all the vehicle in the North-South direction are waiting for green light .


Figure 1 Initial vehicle dropping in a single intersection
For the vehicles in the East-West direction, the following options can be considered:
· Option 1: Direction change is not allowed. 
All the vehicles in the East-West direction are going straightly and wraparound can be done per lane without changing the vehicle speed. All the vehicles in the North-South direction are keeping static all the evaluation time.
· Option 2: Direction change is allowed. 
As shown in Figure 2, a vehicle on the outside lane go straight and turn right with the probability of 0.5 and 0.5, respectively. A vehicle on the inside lane go straight and turn left with the probability of 0.5 and 0.5, respectively. After turning into the new street, the previous vehicles’ speeds are not change.   


                 
Figure 2 Direction change in a single intersection

1.3. Analysis of traffic models
From the requirements of SA1 TS 22.186[3] and TR 22.886[4], there are at least three typical Tx rates (10, 50, 100 Message/Sec) in the platooning, advanced driving and extended sensor use case groups, which are corresponding to three inter-packet arrival time (100ms, 20ms, 10ms). Thus we propose that at least the traffics with 10ms and 100ms inter-packet arrival time shall be evaluated.
Proposal 4: At least the traffics with 10ms and 100ms inter-packet arrival time shall be evaluated.
Message size is an important element of traffic model. There are different message sizes for different use cases, and message sizes are not defined yet in some of the use cases. 
For periodic traffic, message size varies in time in a deterministic manner shall be supported, Message size varies in time in a random manner can be considered in aperiodic traffic, since the periodicity is meaningless if this option is adopted.
Proposal 5: For periodic traffic, message size varies in time in a deterministic manner shall be supported.
For the variation of message size, a representative use case is extended sensor since the sensor number, object number and environment parameter may be different moment by moment. However, there may be some agreed implement methods for simplicity. For example, there may be several given sizes can be chosen, once the size of the current packet is determined, the size of the next packet will be the arbitrary one of the given sizes with different possibilities. Furthermore, the possibilities may be empirical value or can be obtained by modeling of road environment, such as freeway and urban. If needed, more detailed road environment also can be considered, such as crossroad.
Proposal 6: Message size of a traffic model shall be dependent of the use cases for evaluation accordingly and needs further study.
1.4. Performance metric
In PIR result collecting, it is similar as that of PRR, there is also two types of PIR to be evaluated. One is related to the distance of Tx/Rx pair, for example, if a Tx/Rx pair is far away from each other or even beyond the communication range, its PIR results needn’t be collected. The other is that the PIR results are collected for the intended set of Tx/Rx pairs.  
Referring to the definitions of PRR type 1 and PRR type 2, PIR is defined as follows:
· PIR type 1: For a given distance D, PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the distances at the two packets’ receiving time between node A and node B is within the range of (0,D]. 
· Average PIR within given distance D, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 
· CDF of PIR with given distance D.
· PIR type 2: PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the node B is one of the intended set of receivers of the node A.
· Average PIR with intended set of receives, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 
· CDF of PIR with intended set of receives.
Proposal 7: PIR has two types and is defined as follows:
· PIR type 1: For a given distance D, PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the distances at the two packets’ receiving time between node A and node B is within the range of (0,D]. 
· Average PIR within given distance D, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 
· CDF of PIR with given distance D.
· PIR type 2: PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the node B is one of the intended set of receivers of the node A.
· Average PIR with intended set of receives, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 
· CDF of PIR with intended set of receives.

Conclusion
In this contribution, we have following proposals:
Proposal 1: The vehicles can be dropped into the deployment scenario one by one, and the type of each vehicle can be determined probabilistically in vehicle dropping procedure according to the given vehicle type proportions.
Proposal 2:  There are two X values could be used in new V2X evaluation: 2.5 sec and [1.5] sec.
Proposal 3: A baseline of total vehicle number (Ntotal) shall be provided for each deployment scenario. And the total number of the vehicles in each evaluation shall be in the range of [Ntotal-d, Ntotal +d], d could be 6 in freeway and 12 in urban scenario.
Proposal 4: At least the traffics with 10ms and 100ms inter-packet arrival time shall be evaluated.
Proposal 5: For periodic traffic, message size varies in time in a deterministic manner shall be supported.
Proposal 6: Message size of a traffic model shall be dependent of the use cases for evaluation accordingly and needs further study.
Proposal 7: PIR has two types and is defined as follows:
· PIR type 1: For a given distance D, PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the distances at the two packets’ receiving time between node A and node B is within the range of (0,D]. 
· Average PIR within given distance D, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 
· CDF of PIR with given distance D.
· PIR type 2: PIR is the time Ti elapsed between two successive successful receptions of two different packets transmitted from node A to node B for the same application, if the node B is one of the intended set of receivers of the node A.
· Average PIR with intended set of receives, calculated as (T1+T2+T3+…+Tn)/n where n denotes the number of collected PIR in simulation. 
· CDF of PIR with intended set of receives.
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