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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 and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	720003
	Study on Enhancement of 3GPP support for V2X services (FS_eV2X)
	Stage 1 study on eV2X service requirements

	750002
	Enhancement of 3GPP support for V2X scenarios
	Stage 1 work on eV2X service requirements


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

	Unique ID
	Title
	Nature of relationship

	720011
	Architecture enhancements for LTE support of V2X services (V2XARC)
	Stage 2 work for V2X in previous release


3
Justification

To expand the EPS/LTE platform to the automotive industry, the architecture enhancement on support of V2X services was completed in November 2016. In this Rel-14 specification, both Uu and PC5 based architectures are supported.
Recently, SA1 worked on enhancement of 3GPP support for V2X services in FS_eV2X. SA1 had identified twenty-five use cases for advanced V2X services and they are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving (see TR 22.886). The detailed description of each use case group is illustrated as below. The consolidated requirements for each use case group are captured in TS 22.186.
1.
General Aspects relate to interworking, communication-related requirements valid for all V2X scenarios.
2.
Vehicles Platoonning enables the vehicles to dynamically form a platoon travelling together. All the vehicles in the platoon obtain information from the leading vehicle to manage this platoon. These information allow the vehicles to drive closer than normal in a coordinated manner, going to the same direction and travelling together. 

3.
Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video images among vehicles, road site units, devices of pedestrian and V2X application servers. The vehicles can increase the perception of their environemnt beyond of what their own sensors can detect and have a more broad and holistic view of the local situation. High data rate is one of the key characteristics.

4.
Advanced Driving enables semi-automated or full-automated driving. Each vehicle and/or RSU shares its own perception data obtained from its local sensors with vehicles in proximity and that allows vehicles to synchronize and coordinate their trajectories or manoeuvres. Each vehicle shares its driving intention with vehicles in proximity too. 
5.
Remote Driving enables a remote driver or a V2X application to operate a remote vehicle for those passengers who cannot drive by themselves or remote vehicles located in dangerous environments. For a case where variation is limited and routes are predictable, such as public transportation, driving based on cloud computing can be used. High reliability and low latency are the main requirements.
In Release 15, it is important to continue the evolution story of EPS/LTE-based V2X services (V2V, V2I/N, and V2P) to support additional V2X operational scenarios in E-UTRAN, i.e. to support the advanced V2X services as identified in FS_eV2X, which will involve both Uu and PC5 based architectures. The support for further 5G system based V2X services targets Release 16.
4
Objective

The objective of this study is to identify and evaluate architectural enhancements to support advanced V2X services in EPS/LTE and to support advanced V2X services for 5G system (see TS 22.186) and to identify which solutions should proceed to normative phase. 
The specified technologies for support advanced V2X services in EPS/LTE should be backward compatible with Release 14 V2X. The study should initially focus on EPS/LTE enhancements. The detailed objectives for the first phase of the study are as follows:

-
Investigate and evaluate possible enhancements to the Rel-14 V2X architecture to support the requirements captured in TS 22.186 for General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving;
-
Identify which of the solutions for architectural enhancements can proceed to normative phase.

NOTE:
Agreed solutions can proceed to normative work independently. 
Enhancements to EPS should be concluded during the initial phase of the study item and target Release 15. 
The support for further 5G system V2X services targets Release 16. The detailed objectives for the second phase of this study are as follows:
-
Investigate and evaluate possible solutions for further 5G system V2X services to support the requirements captured in TS 22.186 for General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving
-
Identify which of the solutions for architectural enhancements can proceed to normative phase.

NOTE:
This part maybe updated based on related RAN and SA2 5G work progress later accordingly. 

NOTE:
5G eV2x may relate to 5G proximity services and multicast aspects addressed in other Study Items.
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Expected Output and Time scale

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

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR 23.V2X-EPS

	Study on extended EPS architecture enhancements for support of V2X services
	Editor: Huawei, 

Deng, Qiang (qiang.deng@huawei.com)
	SA#76 (Jun 2017)
	SA#77 (Sep 2017)
	Target for enhancements to EPC/LTE is Rel-15

	TR 23.V2X-NR

	Study on 5G system architecture for support of V2X services
	Editor: CATT, 

Ai,Ming
(aiming@catt.cn)
	SA#77 (Dec 2017)
	SA#78

(Mar 2018)
	Target for support of V2X for 5GCN and NR is Rel-16


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

Note 2:
The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".
	Impacted existing TS/TR

	TS/TR No.
	Description of change 
	Target completion plenary#
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Work item Rapporteur(s)
Huawei, Deng Qiang (qiang.deng@huawei.com) 
CATT, Ai Ming (aiming@catt.cn)
7
Work item leadership

SA2
8
Aspects that involve other WGs
Any necessary charging aspects will be undertaken by SA5 with support from SA2 if needed.

Security aspects for 3GPP indirect communication can be studied and coordinated with SA3 if needed.
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Supporting Individual Members
	Supporting IM name

	Huawei

	Hisilicon

	CATT

	China Unicom

	China Telecom

	China Mobile

	CATR

	AT&T?

	NEC?

	Nokia?

	Alcatel-Lucent Shanghai Bell?

	Intel?

	Deutsche Telekom?

	Vodafone?

	ITRI?

	Orange?

	Verizon?

	ZTE?


