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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 5G V2X with NR sidelink 
Acronym: 5G_V2X_NRSL 
Unique identifier: 830078 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-16 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

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

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	700061
	Support for V2V services based on LTE sidelink (LTE_SL_V2V)
	Rel-14 RAN work item on V2V services based on LTE sidelink

	720190
	LTE-based V2X Services (LTE_V2X)
	Rel-14 RAN work item on LTE-based V2X 

	750062
	V2X phase 2 based on LTE (LTE_eV2X)
	Rel-15 RAN work item on LTE-based V2X enhancement

	720003
	Study on Enhancement of 3GPP support for V2X services (FS_eV2X)
	Rel-15 SA1 study item on eV2X service requirements

	750002
	Enhancement of 3GPP support for V2X scenarios (eV2X)
	Rel-15 SA1 work item on eV2X service requirements

	750049
	Study on evaluation methodology of new V2X use cases (FS_LTE_NR_V2X_eval)
	Rel-15 RAN study item on eV2X evaluation methodology

	790002
	Study on Improvement of V2X Service Handling (FS_V2XIMP)
	Rel-16 SA1 study item on eV2X service requirements

	820024
	Improvement of V2X service Handling (V2XIMP)
	Rel-16 SA1 work item on eV2X service requirements

	760043
	Study on architecture enhancements for 3GPP support of advanced V2X services (FS_eV2XARC)
	Rel-15/16 SA2 study item on eV2X architecture

	820018
	Architecture enhancements for 3GPP support of advanced V2X services
	Rel-16 SA2 work item on eV2X architecture

	800096
	Study on NR Vehicle-to-Everything (FS_NR_V2X)
	Rel-16 RAN study item on NR V2X feasibility


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

3
Justification

To expand the 3GPP platform to the automotive industry, the initial standard on support of V2V services was completed in September 2016. Enhancements that focusing on additional V2X operation scenarios leveraging the cellular infrastructure, are completed in March 2017 as 3GPP V2X phase 1 for inclusion in Release 14 LTE.  In Rel-14 LTE V2X, a basic set of requirements for V2X service in TS 22.185 derived from TR 22.885 has been supported, which are considered sufficient for basic road safety service. Vehicles (i.e., UEs supporting V2X applications) can exchange their own status information through sidelink, such as position, speed and heading, with other nearby vehicles, infrastructure nodes and/or pedestrians.    

3GPP V2X phase 2 in Rel-15 introduces a number of new features in sidelink, including: carrier aggregation, high order modulation, latency reduction, and feasibility study on both transmission diversity and short TTI in sidelink.  All these enhanced features in 3GPP V2X phase 2 are primary base on LTE and require co-existing with Rel-14 UE in same resource pool.
SA1 has completed enhancement of 3GPP support for V2X services (eV2X services) in Rel-15. The consolidated requirements for each use case group (see below) are captured in TR 22.886, and a set of the normative requirements are defined in TS 22.186 in Rel-15.

SA1 has identified 25 use cases for advanced V2X services and they are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. The detailed description of each use case group is provided as below.
· Vehicles Platooning enables the vehicles to dynamically form a group travelling together. All the vehicles in the platoon receive periodic data from the leading vehicle, in order to carry on platoon operations. This information allows the distance between vehicles to become extremely small, i.e., the gap distance translated to time can be very low (sub second). Platooning applications may allow the vehicles following to be autonomously driven.
· Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video data among vehicles, RSUs, devices of pedestrians and V2X application servers. The vehicles can enhance the perception of their environment beyond what their own sensors can detect and have a more holistic view of the local situation.
· Advanced Driving enables semi-automated or fully-automated driving. Longer inter-vehicle distance is assumed. Each vehicle and/or RSU shares data obtained from its local sensors with vehicles in proximity, thus allowing vehicles to coordinate their trajectories or maneuvers. In addition, each vehicle shares its driving intention with vehicles in proximity. The benefits of this use case group are safer traveling, collision avoidance, and improved traffic efficiency.
· Remote Driving enables a remote driver or a V2X application to operate a remote vehicle for those passengers who cannot drive themselves or a remote vehicle 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. In addition, access to cloud-based back-end service platform can be considered for this use case group.
SA1 has considered both LTE and NR for the candidates of 3GPP RATs in supporting eV2X. 
The SA2 study has been progressed to identify and evaluate potential architecture enhancements of EPS and 5G System design needed to support advanced V2X services identified in TR 22.886, based on vehicular services requirements defined in SA1 V2X (TS 22.185) and eV2X (TS 22.186) and determine which of the solutions can proceed to normative specifications. SA2 has completed the study and started the normative work on the architecture solutions for V2X.
TSG RAN has already agreed in TR 38.913 that it is not intended for NR V2X to replace the services offered by LTE V2X. Instead, the NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X. At least from 3GPP RAN technology development standpoint, the focus and scope of NR V2X is to target advanced V2X use cases. However, this does not imply that NR V2X cannot support basic safety use cases. It is clearly up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on the technology of choice for any service and any use case.

NR V2X is destined as 3GPP V2X phase 3 and would support advanced V2X services beyond services supported in LTE Rel-15 V2X.  The advanced V2X services would require enhanced NR system and new NR sidelink to meet the stringent requirements.  NR V2X system is expected have a flexible design in support of services with low latency and high reliability requirements.  NR system also expects to have higher system capacity and better coverage. The flexibility of NR sidelink framework would allow easy extension of NR system to support the future development of further advanced V2X services and other services. RAN WGs have conducted the feasibility study on NR V2X, and it was concluded in TR 38.885 that it is feasible to support advanced V2X services using the technical solutions identified during the study. It is noted that the study on the remote driving use case was conducted in TR 38.824. Meanwhile, it was noted that solutions defined for V2X can also be used for public safety when the service requirement can be met.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify radio solutions that are necessary for NR to support advanced V2X services (except the remote driving use case which was studied in TR 38.824) based on the study outcome captured in TR 38.885.

1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.

· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]
· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome

· Mode 2

· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome

· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.

· Sidelink synchronization mechanism as per the study outcome [RAN1, RAN2]

· Procedures selecting synchronization reference
· S-SSB and procedures to transmit and receive it, including when GNSS and gNB/eNB are unavailable
· Use of RS for sidelink synchronization if specification impact is identified

· Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks

· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]

· FDM-based solutions with static power allocation as per the study outcome [RAN4]

· This will not consider the case where LTE and NR sidelinks are in the same frequency band.

· No impact to LTE specifications at least from RAN1 and RAN2 perspective.

· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]

· CSI acquisition for unicast [RAN1]

· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.

· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.

· Power control [RAN1, RAN2]
· Congestion control [RAN1, RAN2]

· Sidelink L2/L3 protocols and signalling

· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]

· AS level link management for unicast [RAN2, RAN1]

· Define the criteria of PC5 availability/unavailability for unicast based on this functionality.
· Network solutions to support NR sidelink

· V2X service authorization [RAN3]

· F1 signalling for support of NR V2X [RAN3]
· Resource coordination between NG-RAN nodes for V2X sidelink communication, taking into consideration previous RAN3 discussions  [RAN3]
· UE Tx and Rx RF requirement [RAN4]
· This requirement should ensure 
· coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum
· coexistence with other V2X technologies in the adjacent channel in ITS spectrum in 5.9 GHz, without assuming that 5.9 GHz spectrum will be universally available nor that it will be universally available in sufficient quantity to support NR V2X advanced use cases
· RRM core requirement [RAN4]

The solutions should cover both the operating scenario where the carrier(s) is/are dedicated to V2X services and the operating scenario where the carrier(s) is/are licensed spectrum and also used for NR Uu/LTE Uu operation.
NR sidelink design starts with frequencies in FR1, and NR sidelink in FR2 is supported by applying the design for FR1 and PT-RS to the numerologies agreed for FR2. No FR2 specific optimization is supported in this WI except PT-RS. No beam management is supported in this work.

For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception.
In this work, 2Rx antennas as well as 4Rx antennas are supported. The full range of speeds defined in SA1 (TS 22.186) needs to be supported in FR1.
It is assumed that any co-channel coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP.
2. Specify support for NR Uu to provide control for LTE sidelink 

· Sidelink mode 4 as per the study outcome [RAN2, RAN1]; and

· Sidelink mode 3-like RRC-configured SPS scheduling with DCI-based activation/deactivation as per the agreement in RAN1#97 [RAN1, RAN2].

3. Specify UE report to assist gNB scheduling [RAN2, RAN1]
4. Specify support for QoS management [RAN2, RAN3, RAN1]

It is noted that the solutions specified in this WI can be used for public safety services when the related service requirements can be met.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the following requirements [RAN4]

· UE demodulation performance requirements

· UE RRM performance requirements 
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
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#
	Remarks

	Internal TR
	38.886
	V2X Services based on NR; User Equipment (UE) radio transmission and reception
	RAN#86
	RAN#88
	Core Part

Led by RAN4 WG 

Editor: Suhwan Lim, LG Electronics

suhwan.lim@lge.com

	External TR
	37.985
	Overall description of Radio Access Network (RAN) aspects for Vehicle-to-everything (V2X) based on LTE and NR
	RAN#86
	RAN#88
	Core Part

Led by RAN1 WG 

Editor: Matthew Webb,

Huawei

matthew.webb@huawei.com


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.201
	Introduction of NR V2X
	RAN#86
	Core Part

	38.211
	Introduction of NR V2X solutions
	RAN#86
	Core Part

	38.212
	Introduction of NR V2X solutions
	RAN#86
	Core Part

	38.213
	Introduction of NR V2X solutions
	RAN#86
	Core Part

	38.214
	Introduction of NR V2X solutions
	RAN#86
	Core Part

	38.215
	Introduction of NR V2X solutions
	RAN#86
	Core Part

	38.331
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	38.321
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	38.304
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	38.306
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	38.300
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	37.322
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	38.323
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	38.324
	Introduction of NR V2X solutions
	RAN#87
	Core Part

	38.101-1
	Introduction of NR V2X solutions
	RAN#88
	Core part

	38.101-2
	Introduction of NR V2X solutions
	RAN#88
	Core part

	38.101-3
	Introduction of NR V2X solutions
	RAN#88
	Core part

	38.101-4
	Introduction of NR V2X solutions
	RAN#90
	Performance part

	38.104
	Introduction of NR V2X bands
	RAN#88
	Core part

	38.133
	Introduction of NR V2X solutions
	RAN#88
	Core part

	38.133
	Introduction of NR V2X solutions
	RAN#90
	Performance part

	38.413
	Introduction of NR V2X solutions
	RAN#88
	Core Part

	38.423
	Introduction of NR V2X solutions
	RAN#88
	Core Part

	38.473
	Introduction of NR V2X solutions
	RAN#88
	Core Part

	38.470
	Introduction of NR V2X solutions
	RAN#88
	Core Part

	36.413
	Introduction of NR V2X solutions
	RAN#88
	Core Part

	36.423
	Introduction of NR V2X solutions
	RAN#88
	Core Part

	36.331
	Introduction of cross-RAT sidelink control
	RAN#87
	Core Part

	36.321
	Introduction of cross-RAT sidelink control
	RAN#87
	Core Part

	36.213
	Introduction of cross-RAT sidelink control
	RAN#86
	Core Part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Hanbyul Seo
Company:
LG Electronics
Email:
Hanbyul.seo@lge.com

Matthew Webb
Company:
Huawei
Email:
Matthew.webb@huawei.com

7
Work item leadership

RAN1

RAN2, RAN3, RAN4 as the secondary responsible WG
8
Aspects that involve other WGs
This work can be related to SA2 work item on Architecture enhancements for 3GPP support of advanced V2X services (eV2XARC). 
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	LG Electronics

	Huawei

	HiSilicon

	AT&T

	Blackberry

	CATT

	China Mobile

	Deutsche Telekom

	DISH

	Ericsson

	FirstNet

	Fraunhofer HHI

	Fraunhofer IIS

	Fujitsu

	Hepta7291

	III

	Intel

	Interdigital

	ITL

	ITRI

	KDDI Corporation

	KT Corp

	Kyocera

	Lenovo

	LG Uplus

	Motorola Mobility

	MediaTek Inc.

	Mitsubishi Electric

	NEC

	Nokia

	Nokia Shanghai Bell

	NTT DOCOMO

	OPPO

	Orange

	Panasonic

	Qualcomm 

	Samsung

	Sharp

	Sierra Wireless

	SK Telecom

	Sony

	TCL Communications

	Telecom Italia

	Telefónica

	Toyota InfoTechnology Center

	Verizon Wireless

	Vivo

	ZTE

	Vodafone


