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This is the re-submission of R1-2005838.
In RAN#86, a new WI has been approved for supporting NR Sidelink general enhancement in NR Rel-17 with following objectives on evaluation methodology as captured in RP-201385 which is the revision approved in RAN#88e:
	1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 


In this contribution, we provide our views on the sidelink evaluation methodology.
_____________________________________________________________________________
Use cases related to pedestrian UE
According to the approved WID, random selection, partial sensing and DRX should be studied/introduced for power saving of pedestrian UE. Random selection and partial sensing are designed for P2V services, and DRX is designed for V2P services. In LTE Rel-15 random selection and partial sensing have been introduced with the assumption that the message size of P-UE is fixed to 300 bytes and the periodicity is 1s.
In TR 22.886 several use cases were defined related to NR pedestrian UE, the related use cases are summarized in the followed table.
	No.
	Use case
	General Description

	1
	Dynamic ride sharing
	This use case enables a vehicle to advertise willingness to share capacity with another road user and for a pedestrian to indicate intent to travel in a ride share. The vehicle may share information about itself such as current occupancy, available capacity, destination, estimated time of arrival, interstitial stops etc. The pedestrian may share information about itself such as destination, some personal information and credentials, etc.
[image: Picture1]
Figure 5.14.1.1-1: Dynamic ride sharing
Collaboratively the two actors can make a decision about suitability for ride sharing and present any positive findings to the pedestrian and/or driver. This scenario can be based on a vehicle being privately owned, pooled, private hire, taxi, public transport, campus transport, or other forms of ride sharing dynamic.

	2
	Tethering via Vehicle
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This use case enables a vehicle to provide network access to occupants, pedestrians etc. Vehicles have several parameters which are not constrained in the way that a handset is e.g. physical distribution of antennae, available power, heat dispersal, device size, number of antennae, etc. Using some or all of these possible facilities, a high category device may be observed on a vehicle. This high category device may be used to proxy network connectivity to occupants of the vehicle, or pedestrians surrounding the vehicle.
The benefits provided to the handset users are centred on significantly reduced battery consumption but may also include higher throughput. Battery consumption reduction is achieved by lower transmission power at the handset & lower receive sensitivity and increased throughput may be achieved by reduction of network overhead through bundling of multiple individual users under a single context.
The benefits to an MNO are centred on increased network densification correlated with active users, and decreased network overhead due to bundling of individual users under a single context.
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	3
	Intersection safety information provisioning for urban driving
	The traffic accident occurs at the intersection where the vehicle and pedestrians are crowded. This provides safety information to the vehicles to prevent traffic accident and assist cooperative automated driving function when the vehicles pass through the intersection. Safety information at the intersection involves precise digital map, traffic signal information, pedestrian and vehicles moving status information and location information, generally expressed in LDM (Local Dynamic Map). LDM information will be downloaded into the vehicles periodically or by demand. This information will be needed to know the intersection situation and control automated vehicles (1~3) 
This service conducted by Intersection Safety Information System, which consists of road radar, traffic signal and LDM server and RSU. LDM server monitors road situation from road radar and traffic signal, and generates LDM information and delivered to UE through RSU (4).
The 3GPP system capability to support intersection safety information provisioning can be estimated by analyzing LDM message size, the number of activated vehicles and the automated vehicle speed for the intersection traffic model
1.	Intersection Traffic Model
	The intersection has 4 directions and 2 lanes for each direction. And communication coverage is 250m and 50 vehicles join communication for each direction. The maximum number of vehicles will 200 and the automated vehicles may drive at average speed 60 km/h 
2.	LDM Message Size and Transmission Rate  
	LDM message consists of static map information, traffic signal phase information, moving objects information (pedestrian or vehicle). The LDM message size is estimated by 400~500 bytes. 
NOTE:	The static map with the size 500m x 500m may have 300bytes approximately. The moving objects with ID and a certain speed will have less than 100byets. The total LDM message will have 400~500 bytes.
	And the automated vehicles moves at 60km/h and they moves 16m per a second. The transmission rate of LDM messages shall be at least 10 for safety applications and it means that LDM messages will be received by 1.6m interval. And the transmission rate of LDM messages shall be more than 50 for automated vehicle control applications and it means vehicle control step will be done by 32 cm distance.
3.	Packet Data Rate and Reliability  
	Based on the given condition that there are 200 vehicles, LDM massage size is 450 bytes and message transmission rate is 100, the required data rate will be calculated by 450 bytes x 8 bits x 200 vehicles x 50 messages per second. It will be 36Mbps approximately. It needs to consider packet transmission efficiency by 60~70%. Therefore, the packet data rate will be 50Mbps. Also LDM messages are used for safety and control applications.
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Use case 1 and 2 are related to the transmission and reception of P-UE, and use case 3 is only related to the reception of P-UE. For use case 1 the pedestrian may share information about itself such as destination, some personal information and credentials, etc. If the message transmitted by pedestrian UE is period, it may have the impact on the NR partial sensing design. For use case 2 a vehicle provides network access to occupants, pedestrians etc, and the power consumption reduction of use case 2 is achieved by the lower transmission power, use case 2 seems not to relate to the design of NR sidelink partial sensing.
Proposal 1: For partial sensing design LTE traffic model for P-UE is as the baseline:
· The message size is fixed at 300 bytes, and the periodicity is 1s.
Proposal 2: Study whether new NR use cases, e.g., dynamic ride sharing and tethering via Vehicle, are related to the partial sensing design of P-UE.
_____________________________________________________________________________
Conclusion
In this contribution we provide the views on the traffic modeling of P-UE with followed proposals:
Proposal 1: For partial sensing design LTE traffic model for P-UE is as the baseline:
· The message size is fixed at 300 bytes, and the periodicity is 1s.
Proposal 2: Study whether new NR use cases, e.g., dynamic ride sharing and tethering via Vehicle, are related to the partial sensing design of P-UE.
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