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Introduction
This contribution is revision of companion contribution R1-1805069. In RAN1 #92 and #92b meeting, consensus has been made on several aspects of evaluation assumption for V2X phase 3 [1]. In this contribution, some open issues, e.g., RSU layout, traffic model, simulation bandwidth and performance metric are discussed and subsequently our proposal will be given.
Discussion
In the LTE V2X study, V2X operational scenarios are described in [2]. For V2X phase 3, at least the same operational scenarios should be covered and assumed bands will be amended to cover both 6 GHz band and 60 GHz band. Operational scenarios will be captured in the following SI after finishing the eV2X evaluation methodology SI. However, impact on the evaluation methodology considering the eV2X use cases needs to be discussed in the eV2X evaluation methodology SI.
RSU layout
There are agreements on macro gNB layout, while RSU layout is still FFS. Regarding combination of gNB and RSU, following combination can be considered:
· Option 1: Macro gNB only
· Option 2: Macro gNB + gNB-type RSU
· Option 3: UE-type RSU only
As far as RSU layout is considered, unified layout should be used for both gNB-type and UE-type RSUs. Following RSU layouts are considered assuming practical deployment. 
Proposal 1: Support following RSU deployment.
· Highway: RSU is deployed uniformly with 100 m spacing in the middle of the highway.
· Urban grid: RSU is deployed at each intersection.
Traffic model
A variety of use cases are presented in TR 22.886 [3]/TS 22.186 [4], it is sophisticated to specific dedicated traffic model for each use case. Hereby, it is preferred to support limited traffic model to simplify evaluation work. Based on our analysis, data transmission mainly covers one or multiple of following data types for eV2X services. 
· CAM-extension 
· Maneuver information
· Sensor information, including abstracted object information, processed high resolution data and raw date
· Cellular traffic
CAM-extension 
CAM-extension message transmission is observed for use case ‘automated cooperative driving for short distance grouping’. Typically, 300-400bytes packet size with 30Hz transmission rate is observed for phase 1 and large packet size (e.g., up to 1200bytes) are expected for phase 2. Since the traffic is similar as LTE V2X traffic model, periodic traffic can be assumed with following details:
Proposal 2: Support following periodic traffic model. 
· Constant inter-packet arrival time: [30]ms.
· Constant packet size: 400/[1200]bytes.
Maneuver and sensor information
For maneuver information sharing, typical packet size is 2000bytes as described in use cases such as ‘cooperative collision avoidance’, ‘emergency trajectory alignment’. And 100Hz message transmission rate is observed in ‘cooperative collision avoidance’, however a higher transmission rate may be expected for emergency trajectory alignment once associated event is triggered. Considering evaluation simplicity, we propose to use following traffic model for maneuver information sharing:
Proposal 3: Support following periodic traffic model. 
· Constant inter-packet arrival time: 10ms.
· Constant packet size: 2000bytes.
For sensor information sharing, sharing abstracted object information detected by local sensor can be a start point due to its low data rate requirement. In use case ‘collective perception of environment - phase 1’, 10 detected objects with total 1600bytes packet size can be transmitted with 10Hz transmission rate [4]. 
Moreover, combination of maneuver information and sensor information is shared in use case ‘information sharing for partial/conditional automated driving/platooning’, where 10Hz packet transmission rate for automated driving and 50Hz packet transmission rate for automated platooning are assumed, and up to 6000-6500bytes total packet size is expected including 6000bytes sensor information (100 objects per message) and 500bytes maneuver information. 
Generally, for object based sensor information sharing, the number of detected objects may vary per message, then the packet size may vary as well. Moreover, some companies also propose that the inter-packet arrival time varies and traffic model should reflect this variation. Therefore, we should carefully study whether periodic traffic with variable packet size or aperiodic traffic with variable packet size is used for object based sensor information sharing.
Observation 1: Whether periodic traffic with variable packet size or aperiodic traffic with variable packet size is used for object based sensor information sharing need to be carefully studied.
In addition to above mentioned use cases, services with much higher data rate are observed for sensor information sharing (sharing high resolution data or raw data), e.g., 10Mbps, 25Mpbs, 50Mbps, and even 100-1000Mbps. For those services, aperiodic MBB-type traffic can be assumed, especially considering that the large data rate comes from mixed data sources. Therefore, we propose to use FTP model 3 with modification on packet size to model the traffic with large data rate requirement.  
 
Cellular traffic
A typical use case which requests cellular traffic delivery is ‘tethering via vehicle’, which aims to improve throughput and help to save handset power consumption. It is advised that NR V2X traffic model should reflect such service, so it is strongly proposed to include FTP model 2/3 in NR V2X. 
Proposal 4: Support FTP model 2/3 in NR V2X.
Performance metric
As mentioned in traffic model section, cellular traffic is supported for use case ‘‘tethering via vehicle’, therefore, it is reasonable to include throughput as another performance metric.
Proposal 5: Support system throughput as performance metric in NR V2X.
Simulation bandwidth 
In the email discussion and TR 38.802, it is assumed to simulate narrower bandwidth than aggregated bandwidth. Although typical simulation assumes certain resource utilization regardless of simulated bandwidth, V2X evaluation assumes specific traffic volume, which derives from assumed use case(s). If we scale the traffic volume, e.g., the packet size, transmission bandwidth is impacted. In addition, since transmission power density (PSD) is decreased, the impact of half-duplex constraint will be underestimated. Therefore, scaling of traffic volume should be avoided from UE perspective. But, some scaling can be applied from the system perspective, e.g., limiting the number of UEs in the dropped vehicles.
Proposal 6: Traffic volume can be scaled from the system perspective, e.g., limiting the number of transmitter UEs in the dropped vehicles. 

Conclusion
In this contribution, we described our views on evaluation assumption for V2X phase 3. Following observations and proposals were made.
Proposal 1: Support following RSU deployment.
· Highway: RSU is deployed uniformly with 100 m spacing in the middle of the highway.
· Urban grid: RSU is deployed at each intersection.
Proposal 2: Support following periodic traffic model. 
· Constant inter-packet arrival time: [30]ms.
· Constant packet size: 400/[1200]bytes.
Proposal 3: Support following periodic traffic model. 
· Constant inter-packet arrival time: 10ms.
· Constant packet size: 2000bytes.
Observation 1: Whether periodic traffic with variable packet size or aperiodic traffic with variable packet size is used for object based sensor information sharing need to be carefully studied.
Proposal 4: Support FTP model 2/3 in NR V2X.
Proposal 5: Support system throughput as performance metric in NR V2X.
Proposal 6: Traffic volume can be scaled from the system perspective, e.g., limiting the number of transmitter UEs in the dropped vehicles. 
References
[1] Chairman’s note, RAN1#92bis, April 2018.
[2] 3GPP TR 36.885, “Study on LTE-based V2X Services”.
[3] 3GPP TR 22.886, “Study on enhancement of 3GPP Support for 5G V2X Services”.
[4] 3GPP TS 22.186, “Enhancement of 3GPP support for V2X scenarios”.
- 4/4 -
