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1. Introduction
A new study item on evaluation methodology of new V2X use cases for LTE and NR was approved in [1]. This paper provides our view on the evaluation scenarios for new V2X use cases. 

2. Discussion on traffic model
According to the reply LS [2] from SAE C-V2X TC, Advanced Driving and Extended Sensor are recommended to be considered with the higher priority for Rel-16. Also it is suggested that 3GPP focuses initially on the case examples labelled with the lower degree of automation in TS 22.186. The examples include:
· Advanced driving: 
· Cooperative collision avoidance between UEs supporting V2X applications [R.5.3-001]
· Information sharing for automated driving between UEs supporting V2X application [R.5.3-002] (but no strong view to include [R.5.3-003])
· Information sharing for automated driving between UE supporting V2X applications and RSU [R.5.3-004] (but no strong view to include [R.5.3-005])
· Extended sensors:
· Sensor information sharing between UEs supporting V2X application [R.5.4-001] (but no strong view to include [R.5.4-002] through [R.5.4-006])
· Video sharing between UEs supporting V2X application [R.5.4-007] (but no strong view to include [R.5.4-008] and [R.5.4-009])
Based on the contents mentioned above, we think that the followings can be a starting point for the parameters of traffic model. At this moment, it does not preclude the possibility of making additional traffic model based on the input received from other working groups.
· Periodic traffic model 
· Option A-1 
· Inter-packet arrival time : [10] ms
· Packet size : [2000] bytes  
· Option A-2 
· Inter-packet arrival time : [30] ms
· Packet size : Uniform random selection within the range from [20000] bytes to [65000] bytes with the granularity of 9000 bytes
· Aperiodic traffic model
· Option B-1 
· Inter-packet arrival time (i.e., non-negative constant value + random variable with exponential distribution)
· Constant value : [100] ms
· Average of additive exponential random variable : [100] ms 
· Packet size : Uniform random selection within the range from [200] bytes to [1600] bytes with the granularity of 280 bytes
· Option B-2 
· Inter-packet arrival time 
· Constant value : [50] ms
· Average of additive exponential random variable : [50] ms 
· Packet size : Uniform random selection within the range from [500] bytes to [6500] bytes with the granularity of 1200 bytes
To be specific, for Option A-1 referring to [R.5.3-001], [R.5.3-001] is a use case of exchanging the pre-planned trajectories so a periodic packet generation within some time duration can be assumed. Even though the packet size is described as up to 2000 bytes in [R.5.3-001], it is simply assumed to be a fixed value (i.e., 2000 bytes) considering that the vehicles exchanging the pre-planned trajectories would not change dynamically. For Option A-2 referring to [R.5.4-007], [R.5.4-007] corresponds to a video sharing use case and the inter-packet interval time is derived from the transmission of MPEG with resolution 720p and 30 frames per second. When looking at CDF of P-frame size in [3], it can be found that the P-frame sizes corresponding to 5% and 95% are about 20000 bytes and 65000 bytes respectively and the CDF curve from 5% to 95% is almost linear. Therefore, the packet size can be modeled as the uniform random selection within the range from 20000 bytes to 65000 bytes with the granularity of 9000 bytes (= (65000 - 20000) / 5). We would like to emphasize that the most important thing is to define an easy traffic model for the physical layer simulation rather than to determine the precise value of video traffic. The purpose of introducing Option A-2 is to evaluate and verify the radio layer solutions later under the periodic traffic with variable message size which can be motivated but not limited to video sharing. In this sense, we think that the proposed range of message size for Option A-2 would serve this purpose. For Option B-1 referring to [R.5.4-001], Collective Perception which is under discussion in ETSI ITS can be a model for this use case. The constant value for inter-packet interval time is derived from the latency requirement of [R.5.4-001] (i.e., 100 ms) assuming that no new packet will be generated before the latency bound of previous packet. Considering the latest ETSI ITS discussion on CPS where 5 Hz packet generation rate is sufficient, the average of additive exponential random variable is set to 100 ms. This makes the average 5 packets generated in one sec. 1600 bytes in [R.5.4-001] is taken as the maximum packet size, and according to ETSI ITS CPS, 30 objects will lead to this packet size. In addition, the minimum packet size is set to the CPM size with no object (i.e., 200 bytes). The packet size can be modeled as the uniform random selection within the range from 200 bytes to 1600 bytes with the granularity of 280 bytes (= (1600 - 200) / 5). For Option B-2 referring to [R.5.3-002], since 6500 bytes of [R.5.3-002] includes both cooperative manoeuvers and cooperative perception data, it is modeled as aperiodic traffic. The constant value and average of additive exponential random variable are set to 50 ms and 50 ms respectively in order to make the average inter-packet arrival time 100 ms. Based on the note for [R.5.3-002] in TR 22.886 (i.e., [0.5] Mbps is derived from: 60 byte/object, 100 objects, [10] messages/sec. [0.05] Mbps is derived from: few 100 bytes (e.g., 500 byte) /message, [10] messages/sec), the minimum and maximum packet sizes are 500 bytes and 6500 bytes respectively. The packet size can be modeled as the uniform random selection within the range from 500 bytes to 6500 bytes with the granularity of 1200 bytes (= (6500 – 500) / 5). Furthermore, it is assumed that [R.5.3-004] is covered by Option B-2 because its traffic characteristics is similar to [R.5.3-002]. The periodic traffic model with the inter-packet arrival time of 100 ms and packet size of 300 bytes can be additionally considered e.g., for the purpose of checking whether NR V2X works well for the basic safety use case.
Proposal 1: The followings can be a starting point for the parameters of traffic model.
· Periodic traffic model 
· Option A-1 
· Inter-packet arrival time : [10] ms
· Packet size : [2000] bytes  
· Option A-2 
· Inter-packet arrival time : [30] ms
· Packet size : Uniform random selection within the range from [20000] bytes to [65000] bytes with the granularity of [9000] bytes
· Aperiodic traffic model
· Option B-1 
· Inter-packet arrival time (i.e., non-negative constant value + random variable with exponential distribution)
· Constant value : [100] ms
· Average of additive exponential random variable : [100] ms 
· Packet size : Uniform random selection within the range from [200] bytes to [1600] bytes with the granularity of [280] bytes
· Option B-2 
· Inter-packet arrival time 
· Constant value : [50] ms
· Average of additive exponential random variable : [50] ms 
· Packet size : Uniform random selection within the range from [500] bytes to [6500] bytes with the granularity of [1200] bytes
· Note
· The periodic traffic model with the inter-packet arrival time of 100ms and packet size of 300 bytes can be additionally considered e.g., for the purpose of checking whether NR V2X works well for the basic safety use case.
· It does not preclude the possibility of making additional traffic model based on the input received from other working groups.

3. Discussion on sidelink simulation bandwidth
[bookmark: _GoBack]In RAN1#92 meeting, for below 6 GHz, up to 100 MHz was agreed as the sidelink aggregated system bandwidth, but the parameter for the sidelink simulation bandwidth is still FFS. For the licensed spectrum (e.g., NR UL), up to 100 MHz is available. Also, additional ITS spectrum allocation of up to 100 MHz (in 5925 - 6425 MHz) is being discussed at 5GAA considering the potential spectrum sharing with unlicensed RLAN at 5855 - 5875 MHz and with Urban Rail/CBTC in 5905 - 5925 MHz may reduce the amount of spectrum (in 5855 - 5925 MHz) usable for the safety applications to 30 MHz. Therefore, from our perspective, it can be defined that 10 MHz and 100 MHz are the baseline, and 20 MHz or 30 MHz is optional. The sidelink simulation bandwidth of 100 MHz can be used for evaluating the use case that requires the high data rate (e.g., sending large-size packets using broadcast for sensor sharing). For above 6 GHz, the sidelink simulation bandwidth can be defined as 400 MHz.
Proposal 2: Regarding the sidelink simulation bandwidth for below 6 GHz, the following parameters are suggested:
· Baseline : 10, 100 MHz
· Optional : 20 or 30 MHz

4. Discussion on dropping of UE and RSU
In RAN1#92bis meeting, the following option of vehicle dropping was agreed for the freeway case. Regarding how to drop multiple clusters in Option C, from our perspective, it can be defined that the clustered dropping is triggered with the probability of 5.5 % (= 33 % / 6) and if triggered, 6 Type 3 vehicles are dropped with the gap of 2 m. When following this principle, all the Type 3 vehicles in the layout belong to the clusters and the dropping ratio of Type 3 vehicles can be 33 % from the average point of view.
· 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
Further discussion is also necessary on how to handle the case that the remaining road length is smaller than the size of a vehicle or a cluster to be dropped. For example, one possible solution to resolve this issue is that this dropping of vehicle or cluster is cancelled.
Proposal 3: For dropping the multiple clusters in Option C, it can be defined that the clustered dropping is triggered with the probability of 5.5 % (= 33 % / 6) and if triggered, 6 Type 3 vehicles are dropped with the gap of 2 m.
Proposal 4: If the remaining road length is smaller than the size of a vehicle or a cluster to be dropped, it is cancelled. 

For the urban case, the following option of vehicle dropping was agreed in RAN1#92bis meeting. One of remaining issues in Option B is how to handle the vehicle dropping and direction change at the intersection considering that the vehicles in the lanes of North-South direction are stopped (i.e., 0 Km/h). To resolve this issue, it can be defined that the dropping of vehicles with 0 Km/h (in North-South direction) is omitted in the area of intersection and all the vehicles dropped in the lanes of East-West direction go straight only. 
· 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)
We also think that the reduction of layout needs to be considered for the urban case with Option B. This is because the simulation complexity will be high as the total number of dropped vehicles increases due to the modeling of stopped vehicles. For example, one possible solution is that only 4 road grids are used when applying Option B for the urban case. This area is marked with the red line in Fig. 1. If more layout reduction is necessary, only area marked with the blue line in Fig. 1 can be used.
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Fig. 1

Proposal 5: For Option B, it can be defined that the dropping of vehicles with 0 Km/h (in North-South direction) is omitted in the area of intersection and all the vehicles dropped in the lanes of East-West direction go straight only.
Proposal 6: The reduction of layout needs to be considered when applying Option B for the urban case, and two alternatives are marked with the red line and the blue line in Fig. 1 respectively.

In RAN1#92bis meeting, it was agreed 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 m, an exponential random variable with the average of the speed * X sec}. According the explanation of TR 22.886 for [R.5.3-002] (i.e., information sharing for automated driving between UEs supporting V2X application), the non-short inter-vehicle distance (e.g. > 2 sec * vehicle speed) is assumed for this use case. Therefore, we think that at least 2 sec should be considered for the value of X. 
Regarding the UE-type-RSU deployment, at least an option which follows the same principle in Rel-14 should be considered. Additional RSU dropping options for positioning or mmWave are FFS.
Proposal 7: At least 2 sec should be considered for the value of X which is a parameter used for calculating the inter-vehicle distance by max {1 m, an exponential random variable with the average of the speed * X sec}.
Proposal 8: Regarding the UE-type-RSU deployment, at least an option which follows the same principle in Rel-14 should be considered. FFS on additional RSU dropping options for positioning or mmWave.

5. Discussion on performance metric
We think that it is necessary to discuss how to define the target receiver(s) when evaluating the unicast/multicast/broadcast applications. For the broadcast application, it seems that no additional mechanism is needed since the TX UE sends the broadcast message targeting all the neighboring RX UEs. For the multicast application, it needs to discuss whether to assume that the multicast operation occurs only within the platoon. If so, the UEs belonging to the same platoon as the TX UE can be defined as the target receivers. It is assumed that there is no problem with the link quality since the UEs in the same platoon are close together. For the unicast application, we think considering the link quality, the target receiver can be randomly selected as one of the UEs which have the coupling loss less than the predefined threshold. For example, considering the receiver sensitivity of -90.4 dBm (for 10 MHz channel bandwidth for Rel-14 V2X in TS 36.101) and the transmission power of 23dBm, the threshold of coupling loss can be set to 113.4 dB. The reason for using Rel-14 receiver sensitivity is that it is impractical to perform the unicast operation with a UE outside of basic safety coverage.  
Proposal 9: For evaluating the unicast/multicast applications, further discussion is necessary on how to define the target receiver(s). For example, for the multicast application, if it is assumed that the multicast operation occurs only within the platoon, the UEs belonging to the same platoon as the TX UE can be defined as the target receivers. For the unicast application, the target receiver can be randomly selected as one of the UEs which have the coupling loss less than the predefined threshold.

Another topic needed to be discussed is whether all the dropped UEs (in the simulation) will transmit the message when evaluating the unicast/multicast applications. Considering that only some UEs participate in the unicast/multicast operations in reality and it is also meaningful to check the performance change with various offered load, we think that it needs to allow that only a certain percentage of dropped UEs perform the message transmission. For example, based on the probability parameter, it can be determined whether or not a UE performs the message transmission. For the simulation simplicity, it can be defined that once whether or not a UE transmits the message is determined based on the probability, then it remains unchanged during the runtime.
Proposal 10: When evaluating the unicast/multicast applications, it needs to allow that only a certain percentage of dropped UEs perform the message transmission. For example, based on the probability parameter, whether or not a UE performs the message transmission can be determined. For the simulation simplicity, once whether or not a UE transmits the message is determined based on the probability, then it remains unchanged during the runtime.

As a metric for persistent collision, the following PIR was agreed in RAN1#92bis meeting. 
· 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
Regarding how to collect the results of PIR, we think that the time interval between two consecutive successful packet receptions of UEs located within the target distance from the TX UE can be gathered. This approach could be useful considering that the target distance can be different according to the service type. Also under the given target distance, the CDF of PIR can be used for the purpose of analysis.
Proposal 11: In case of PIR, the time interval between two consecutive successful packet receptions of UEs located within the given target distance from the TX UE can be gathered. The CDF of PIR can be used for the purpose of analysis.

Furthermore, for the evaluation of vehicle positioning, as the vehicle speed and the required positioning accuracy are high, it would be useful to consider the latency in acquiring the position of each vehicle. The latency metric can be defined as time between the start and completion of position acquisition procedure.
Proposal 12: For evaluating the vehicle positioning, the metric for latency (e.g., time between the start and completion of position acquisition procedure) can be considered. 

6. Conclusion
In this contribution, it was discussed on the evaluation scenarios for new V2X use cases. The following proposals were made:
Proposal 1: The followings can be a starting point for the parameters of traffic model.
· Periodic traffic model 
· Option A-1 
· Inter-packet arrival time : [10] ms
· Packet size : [2000] bytes  
· Option A-2 
· Inter-packet arrival time : [30] ms
· Packet size : Uniform random selection within the range from [20000] bytes to [65000] bytes with the granularity of [9000] bytes
· Aperiodic traffic model
· Option B-1 
· Inter-packet arrival time (i.e., non-negative constant value + random variable with exponential distribution)
· Constant value : [100] ms
· Average of additive exponential random variable : [100] ms 
· Packet size : Uniform random selection within the range from [200] bytes to [1600] bytes with the granularity of [280] bytes
· Option B-2 
· Inter-packet arrival time 
· Constant value : [50] ms
· Average of additive exponential random variable : [50] ms 
· Packet size : Uniform random selection within the range from [500] bytes to [6500] bytes with the granularity of [1200] bytes
· Note
· The periodic traffic model with the inter-packet arrival time of 100ms and packet size of 300 bytes can be additionally considered e.g., for the purpose of checking whether NR V2X works well for the basic safety use case.
· It does not preclude the possibility of making additional traffic model based on the input received from other working groups.
Proposal 2: Regarding the sidelink simulation bandwidth for below 6 GHz, the following parameters are suggested:
· Baseline : 10, 100 MHz
· Optional : 20 or 30 MHz
Proposal 3: For dropping the multiple clusters in Option C, it can be defined that the clustered dropping is triggered with the probability of 5.5 % (= 33 % / 6) and if triggered, 6 Type 3 vehicles are dropped with the gap of 2 m.
Proposal 4: If the remaining road length is smaller than the size of a vehicle or a cluster to be dropped, it is cancelled. 
Proposal 5: For Option B, it can be defined that the dropping of vehicles with 0 Km/h (in North-South direction) is omitted in the area of intersection and all the vehicles dropped in the lanes of East-West direction go straight only.
Proposal 6: The reduction of layout needs to be considered when applying Option B for the urban case, and two alternatives are marked with the red line and the blue line in Fig. 1 respectively.
Proposal 7: At least 2 sec should be considered for the value of X which is a parameter used for calculating the inter-vehicle distance by max {1 m, an exponential random variable with the average of the speed * X sec}.
Proposal 8: Regarding the UE-type-RSU deployment, at least an option which follows the same principle in Rel-14 should be considered. FFS on additional RSU dropping options for positioning or mmWave.
Proposal 9: For evaluating the unicast/multicast applications, further discussion is necessary on how to define the target receiver(s). For example, for the multicast application, if it is assumed that the multicast operation occurs only within the platoon, the UEs belonging to the same platoon as the TX UE can be defined as the target receivers. For the unicast application, the target receiver can be randomly selected as one of the UEs which have the coupling loss less than the predefined threshold.
Proposal 10: When evaluating the unicast/multicast applications, it needs to allow that only a certain percentage of dropped UEs perform the message transmission. For example, based on the probability parameter, whether or not a UE performs the message transmission can be determined. For the simulation simplicity, once whether or not a UE transmits the message is determined based on the probability, then it remains unchanged during the runtime.
Proposal 11: In case of PIR, the time interval between two consecutive successful packet receptions of UEs located within the given target distance from the TX UE can be gathered. The CDF of PIR can be used for the purpose of analysis.
Proposal 12: For evaluating the vehicle positioning, the metric for latency (e.g., time between the start and completion of position acquisition procedure) can be considered. 
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