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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.} 
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Justification
Mobile communication in vehicles becomes more and more important to make driving safer, traffic flow smoother, energy consumption more efficient, and emissions lower. Several emerging services, such as intelligent driving, the creation of maps with real-time data and driving assistance have increased both the number of vehicles connected to networks and the amount of data transmission per vehicle. It is forecast in AECC’s (Automotive Edge Computing Consortium, https://aecc.org/) white paper (https://aecc.org/wp-content/uploads/2020/07/General_Principle_and_Vision_January_31_2020.pdf) that, the number of connected vehicles will grow to about 100 million globally and the data volume transmitted between vehicles and networks will be about 100 petabytes per month by 2025 time frame.
The data transmission of different vehicle services has different requirements for availability, latency and etc. As indicated in the AECC white paper, cruise assist service requires continuous data transmission with the latency less than 10 seconds and intelligent driving has more relaxed requirements with the latency less than 10 minutes for downlink and 1 week for uplink. So for the large volume data transmission of vehicles, communication opportunities may be used on a just-in-time basis according to various requirements. For example, for bulk data with relatively less stringent latency requirements, such as OTA and data gathering, such communication can be delayed in busy areas and times. Network operators can provide the information of busy areas and times to help vehicles to make this kind of decision. Also it is considered that a lower tariff can be provided to encourage vehicles to transfer data at non-busy areas and times. This is beneficial both for users to optimize the cost effectiveness of data transmission and for network operators to control the congestion of their networks.
Just-in-time communication is to transfer data considering both service requirements (e.g. latency, throughput and etc.) and network load to achieve a better availability-cost tradeoff. For just-in-time communication, applications of vehicle services need to be aware of the traffic load status of cellular networks. The cellular network can inform the load status and available throughput to the vehicle service in a real-time manner or prediction based, then the vehicle service can shape its traffic or decide to start/stop/suspend the data transmission according to these information. 
In addition, the data transmission of vehicle services can be operated via multiple networks (e.g. networks using different spectrums or 3GPP and non-3GPP networks) and the appropriate network can be selected based on transmission cost, available throughput and network coverage (for higher speed vehicles, better network coverage is needed for communication continuity). This may require the cellular network to expose more information to the vehicle service.
Some related work has been done as BDT/xBDT in R-15 and R-16. BDT defines special time window and location criteria for background data transfer and xBDT makes use of the URSP framework for the delivery of policy information related to background data transfer. However, the configuration of current BDT is pre-defined which cannot satisfy the latency requirement of vehicle services. Since a vehicle moves at high speed, it can run across several base station coverage areas which may include both busy and non-busy areas in a few minutes. So it needs more real-time or even prediction based information of the cellular network for just-in-time communication.
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Objective

The aim of this study is to investigate and identify system-level enhancements for 5G system to support just-in-time communication in order to balance availability and cost for the data transmission of vehicle services.
· Analyze necessary network information and its timing to be provided to applications for just-in-time communication
· Policy control enhancement to adapt policies dynamically based on the data transmission decision of applications
· Prediction based network information exposure and policy control exploiting system logs or statistic information such as NWDAF
· Charging aspect for communication cost optimization if needed
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	TR
	23.xxx
	Study on Just-in-time communication 
	TBD
	TBD
	Xiao Shao 
Toyota Motor Corporation,  xiao_shao@toyota-tokyo.tech 
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Work item Rapporteur(s)
Xiao Shao, Toyota Motor Corporation, xiao_shao@toyota-tokyo.tech 
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Work item leadership

SA2
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Aspects that involve other WGs
9
Supporting Individual Members

{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Toyota Motor Corporation

	

	

	

	

	



