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Introduction
The study item of evaluation methodology of new V2X use cases for LTE and NR was agreed in RAN plenary meeting #75 [1]. This study item is aimed to establish the evaluation methodology to support the full set of 5G V2X use cases [2] and the full set of 5G RAN requirements [3]. 
Several email discussions have been conducted since the approval of the study item [1]. These email discussions not only identified a list of topics to be studied, but also collected companies’ views on these topics and tried to reach consensus on some of the topics. Based on the email discussions, many agreements have been made in RAN1 meeting #92 [4]. These agreements include various aspects of system level simulation assumptions, e.g., evaluation scenarios, BS and RSU deployment, antenna model, traffic model and performance metric.
In this contribution, we provide our views on the remaining issues of system level simulation assumptions. Our views on V2X sidelink channel model are summarized in our companion contribution [5].

Discussion
Since the study item of evaluation methodology of new V2X use cases for LTE and NR was agreed, several email discussions have been conducted in preparation for the study item.
· In the first email reflector discussions [89-28], a list of topics to be studied were identified [5]. These topics are related to evaluation scenarios, UE drop and mobility modelling, BS and RSU deployment, channel model, antenna model, traffic model and performance metric. 
· In the second email reflector discussions [90-30], companies provided their views on these topics [7].
· A list of topics, which achieved consensus based on companies’ inputs in [7], was summarized in [8] as a part of the third email reflector discussions [90b-NR-02]. The other topics, which have not achieved consensus, were further discussed with details in [8]. 
· The latest email reflector discussions [91-NR-18] (i.e., [9]) are aimed to achieve consensus on the remaining topics. 
Based on these email discussions, a list of agreements has been reached in RAN1 meeting #92 [4]. These agreements cover the topics of system level simulation assumptions, channel model, link level simulation assumptions and additional assumptions to evaluate vehicle positioning. The agreements on system level simulation assumptions cover the topics of evaluation scenarios, BS and RSU deployment, antenna model, traffic model and performance metric. There are still a lot of open issues on various aspects of system level simulation assumptions. In the following sub-sections, we shall provide our views on these open issues. 
Evaluation Scenarios
The evaluation scenarios of system level simulation assumptions aim to specify parameters of carrier frequency, DL/UL/SL simulation bandwidth and aggregated system bandwidth, BS/RSU/UE Tx power and receiver noise figure. These parameters could be different for urban grid scenario and highway scenario. In addition, two sets of parameters could be defined for above 6 GHz and below 6 GHz. 
For below 6 GHz (in both urban grid scenario and highway scenario), the set of all evaluation scenarios related parameters was agreed in RAN1 meeting #92 [4], except the sidelink simulation bandwidth. Since sidelink may utilize uplink transmission resource and the simulation bandwidth for DL+UL is 20 MHz or 40 MHz, the simulation bandwidth for sidelink could be set as 10 MHz or 20 MHz, for below 6 GHz. 
Proposal 1: For below 6 GHz, the simulation bandwidth for sidelink can be 10 MHz or 20 MHz. 
For above 6 GHz, the carrier frequency was agreed as 30 GHz or 63 GHz, and the noise figure was agreed as 7 dB for BS and 13 dB for UE [4]. However, the simulation bandwidth and aggregated system bandwidth have not been specified. We think the aggregated system bandwidth could be 1 GHz for both DL+UL and SL.
For above 6 GHz, the BS-type-RSU Tx power could be 24 dBm and the UE-type-RSU and UE Tx power could be 23 dBm. This setting is aligned with that for below 6 GHz. 
Proposal 2: For above 6 GHz, the aggregated system bandwidth can be 1 GHz for DL+UL and SL. The BS-type-RSU Tx power can be 24 dBm and the UE-type-RSU or UE Tx power can be 23 dBm.
 
1.1 UE Dropping
In the email discussions of UE distribution, several companies proposed to revisit some parameters defined in [10]. These parameters include the vehicle speed (especially, the vehicle speed limit in urban grid scenario), as well as the inter-vehicle time gap.
We think the inter-vehicle time gap (and hence, the inter-vehicle distance) may depend on use cases. For example, in vehicle platooning, the distance between two neighbour vehicles in a platoon may be smaller than that in another use case. For both urban grid scenario and highway scenario, the inter-vehicle time gap could be set as 1 second for the vehicle platooning use case, or 2 seconds for other use cases. 
A typical vehicle speed in urban grid scenario is 15 km/h. The inter-vehicle time gap of 1 second for the vehicle platooning use case could result in the inter-vehicle distance of 4.17 meters, which could be shorter than a typical vehicle length. To address this issue, a minimum inter-vehicle distance value could be defined by considering vehicle length.
Proposal 3: In UE dropping, the inter-vehicle distance may depend on use cases. For the vehicle platooning use case, the inter-vehicle time gap can be 1 second; for other use cases, the inter-vehicle time gap can be 2 seconds. A minimum inter-vehicle distance can be defined by considering vehicle length.
In general, the UE dropping does not depend on carrier frequency. Hence, the above proposal applies to both above 6 GHz and below 6 GHz. 

1.2 BS/RSU Deployment
The road configuration for urban grid scenario and highway scenario in [3] was agreed in system level simulation assumptions [4]. Furthermore, the BS deployment within the road configuration has been agreed for below 6 GHz [4]. We think this BS deployment could be extended to above 6 GHz as well. 
For below 6 GHz, the RSU deployment may follow the specifications in [10], i.e., RSUs are placed at each road intersection for urban grid or are uniformly allocated with 100 meters spacing in the middle of the highway. 
The RSU density for above 6 GHz band could be higher than that for below 6 GHz band. This high density RSU deployment in above 6 GHz band is to compensate the high path loss at high frequency, as well as the limited maximum RSU transmission power.
Consider the road configuration for urban grid scenario in [3]. The distance between two intersections can be as large as 433 meters. If RSUs are deployed at the center of road intersections as in [11] for below 6 GHz, then the inter-RSU distance may be too large for above 6 GHz band. Hence, it is desirable to reduce the inter-RSU distance for above 6 GHz. For example, we could place an additional RSU between the two neighbour road intersections with distance 250 meters, and place two additional RSUs between the two neighbour road intersections with distance 433 meters. 
Proposal 4: The BS deployment for above 6 GHz can be the same as that for below 6 GHz. The RSU density for above 6 GHz should be higher than that for below 6 GHz.

1.3 Antenna Model
For below 6 GHz, the antenna model in [10] was confirmed in RAN1 meeting #92 [4], except the vehicle UE antenna height and antenna gain. 
We propose to consider two types of vehicles (i.e., Truck/bus and passenger vehicle) in the discussions of vehicle blockage model [5]. These two types of vehicles have different heights, and hence, a vehicle UE antenna height may depend on the vehicle type. Instead of a single vehicle UE antenna height of 1.5 meters [10], we think the vehicle UE antenna height could be 1.5 meters for passenger vehicle and 3 meters for truck or bus. These vehicle UE antenna heights could be applied to both above 6 GHz and below 6 GHz.
Proposal 5: For both above 6 GHz and below 6 GHz, the vehicle UE antenna heights can be 1.5 meters for passenger vehicle and can be 3 meters for truck or bus. 
It is mentioned in [10] that both vehicle UE and UE-type RSU may support up to 8 antenna elements. We think this vehicle UE antenna setting could be used in the system level simulation assumptions. Subsequently, the vehicle UE antenna gain could be 3 dBi, same as that for UE-type-RSU antenna. 
Proposal 6: A vehicle UE may support up to 8 antenna elements and its antenna gain can be 3 dBi.

1.4 Traffic Model 
It was agreed [4] that both constant message size and variable message size are supported. The details of how to implement randomness in message size are still open.
Different use cases may have different message sizes. For example, it is mentioned in [2] that a message size may vary between 50 bytes and 1200 bytes in high density vehicle platooning. A message size could be small (say, 300 – 400 bytes) in normal density vehicle platooning. Overall, a message size [2] may range between 50 bytes (e.g., high density vehicle platooning use case) and 12 Kbytes (e.g., full automated driving use case). 
If constant message size is applied, we may set the message size as 300 bytes. If variable message size is applied, we may define several possible message sizes besides 300 bytes (e.g., 50 bytes, 1200 bytes, etc.) and uniformly select a value from the set of possible message sizes at each message generation. The design of possible message sizes should consider the requirements of different use cases in [2]. 
Proposal 7: A set of possible message sizes can be defined by considering the requirements of different use cases in [2]. If variable message size is applied, a message size can be uniformly selected from this set of possible message sizes. If constant message size is applied, then the message size can be 300 bytes. 
A message may be generated periodically or may be triggered by an event. For periodic traffic, we may determine the message generation period. For event-triggered traffic, we think the model of Option 3-4a in [8] is simple and provides good flexibility. Hence, we support applying Option 3-4a to model the event-triggered traffic. 
Proposal 8: Both periodic messages and event-triggered messages should be modelled. 

1.5 Performance Metric
It was agreed [4] that the packet reception ratio (PRR) is included as a performance metric at least for broadcast-type use cases. It was also agreed [4] that an additional metric for persistent collision is introduced for the use cases requiring a reliability higher than LTE V2X. 
A few candidate metrics for persistent collision were proposed in [8]: packet inter-reception, packet elapsed time, information age, n-consecutive packet loss, etc. 
Among these candidate metrics, we think the metric “n-consecutive packet loss” is most suitable. It simply counts the number of consecutive packet loss, which is independent of traffic model (i.e., periodic or event-triggered messages). This metric is closely related to the end-to-end latency, which is an important KPI for URLLC. 
Note that different use cases may have different latency requirements. For example, according to [2], the end-to-end latency is no more than 10 ms in high density vehicle platooning, while it is no more than 25 ms in normal density vehicle platooning. Hence, the “n-consecutive packet loss” metric is suitable for latency estimation. 
Proposal 9: The metric “n-consecutive packet loss” can be used for persistent collision. 

	Conclusion
In this contribution, we provided our views on several topics related to evaluation scenarios, UE dropping, BS/RSU deployment, antenna model, traffic model and performance metric. We have the following proposals: 
Proposal 1: For below 6 GHz, the simulation bandwidth for sidelink can be 10 MHz or 20 MHz. 
Proposal 2: For above 6 GHz, the aggregated system bandwidth can be 1 GHz for DL+UL and SL. The BS-type-RSU Tx power can be 24 dBm and the UE-type-RSU or UE Tx power can be 23 dBm.
Proposal 3: In UE dropping, the inter-vehicle distance may depend on use cases. For the vehicle platooning use case, the inter-vehicle time gap can be 1 second; for other use cases, the inter-vehicle time gap can be 2 seconds. A minimum inter-vehicle distance can be defined by considering vehicle length.
Proposal 4: The BS deployment for above 6 GHz can be the same as that for below 6 GHz. The RSU density for above 6 GHz should be higher than that for below 6 GHz.
Proposal 5: For both above 6 GHz and below 6 GHz, the vehicle UE antenna heights can be 1.5 meters for passenger vehicle and can be 3 meters for truck or bus. 
Proposal 6: A vehicle UE may support up to 8 antenna elements and its antenna gain can be 3 dBi.
Proposal 7: A set of possible message sizes can be defined by considering the requirements of different use cases in [2]. If variable message size is applied, a message size can be uniformly selected from this set of possible message sizes. If constant message size is applied, then the message size can be 300 bytes. 
Proposal 8: Both periodic messages and event-triggered messages should be modelled.
Proposal 9: The metric “n-consecutive packet loss” can be used for persistent collision. 
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