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9.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Study on NR Vehicular Services
Acronym: FS_NR_V2X
Unique identifier: 

NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

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
	

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	X
	X
	


2
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


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

	Unique ID
	Title
	Nature of relationship

	
	
	


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 Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
3
Justification

In Release-14, the support of vehicular communication was integrated into the LTE technology [RP-161570, RP-161894]. The developed frameworks defined enhancements of the LTE PC5 and Uu air-interfaces, optimizing those for multiple V2X use cases mainly targeting road safety vehicular services. These initial frameworks are expected to evolve further to support additional V2X services.

The 3GPP NR technology is expected to support enriched number of future vehicular services and meet all 5G-V2X requirements due to higher technical capabilities. In order to support emerging V2X use cases, it is important to trigger early study to identify key radio technology components that need to be supported for the benefit of vehicular services.

The recent 3GPP study on 5G-V2X services [3GPP TR 22.886] indicated the need for accurate V2X positioning which is demanded by majority of future V2X services, including platooning, advanced automated driving, etc. The accurate vehicle positioning can be achieved through multiple technologies, including but not limited to GNSS, camera, lidar, radar, mobility sensors, having their own technical advantages and disadvantages. The 3GPP NR air-interface can provide its own solution to improve vehicular positioning performance beyond GNSS limits that may be expected from the accurate range measurements between vehicles and/or RSUs and gNBs in combination with GNSS technologies.

In addition to accurate positioning, the 3GPP study on 5G-V2X services identified five major V2X use case groups that are of high interest for automotive industry and human society including platooning, advanced driving, extended sensors, remote driving and general. The transformation of automotive industry towards higher automation levels require fundamental changes in operation of wireless communication systems. These new use cases require support of ultra-reliable low latency communication for downlink, uplink and sidelink transmission directions in order to react in real-time on the changes in road environment and control vehicle behaviour. In addition, the high rate communication needs to be supported in all transmission directions for different communication types including unicast, groupcast, broadcast. The NR downlink and uplink design for URLLC and eMBB services was studied in 3GPP Release 14. Therefore in this study item we propose to focus on the sidelink physical layer design aspects in application to future V2X services. The following target RAN level requirements are expected to be full field based on the identified V2X use cases as reported in [3GPP TR 22.886]:

· Positioning accuracy
· Relative longitudinal position accuracy of less than 0.5 m and relative lateral position accuracy of 0.1 m
· Target scenarios
· Sparse and dense vehicular deployment scenarios within, partial or out-side of network coverage;
· Target V2X data rates
· Up to 1Gbps, with typical values in the range from 2-50Mbps;
· End-to-end latency
· Low latency down to the min 3-5ms, with typical latency values in the range 10-20ms;
· Reliability target

· Ultra reliable communication with reliability target up to 99.999%;
· Traffic

· Periodic, event-driven, video streaming;
· Communication types
· The unicast / multicast / broadcast communication types are to be supported;
· Ultra reliable low latency communication as wells high data rate communication services;
· Radio links
· The all cellular interfaces including DL, UL, SL needs to be designed and supported;
· V2X communication across multiple bands to ensure high data rate and reliability (e.g. ITS bands)
· Below 6 GHz (e.g. 3.4 GHz and 5.9 GHz ) and above 6 GHz (e.g. mmWave bands 63-64 GHz or 76-81 GHz).
In this study item proposal, we suggest to study vehicular services that can be offered by the 3GPP NR technology. In particular, we propose to study NR Uu and PC5 design options to enable accurate vehicle positioning demanded by vehicular services (platooning, automated driving, etc.). Beside vehicle positioning aspects, the high data rate and ultra reliable low latency communication designs for downlink, uplink and sidelink needs to be analysed with main focus on enabling sidelink design for different V2X communication types (V2V, V2I, V2N, etc).

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objectives of this work is to study radio-layer techniques for efficient support of vehicular services based on the 3GPP NR technology. In particular, the proposed study will cover the following objectives:

1. Assessment of worldwide ITS spectrum allocation and regulation:
a. Analyze 5G-V2X spectrum demands for low and high bands, current ITS spectrum allocation regulation and potential mapping of ITS services to different spectrum.
2. Definition of NR-V2X evaluation scenarios and methodology:

a. Refinement or identification of new deployment scenarios for analysis of vehicle-to-vehicle, vehicle-to-RSU, vehicle-to-gNB communication in application to 5G-V2X use cases and V2X positioning, including channel modeling aspects for V2X communication in high bands (e.g. mmWave).

b. Definition of necessary evaluation assumptions and performance metrics in additions to those captured in [TR 38.913, TR 38.900, TR 38.802].
3. Study of NR V2X positioning:
a. Study NR V2X design principles beneficial for accurate vehicle-to-vehicle, vehicle-to-RSU, or vehicle-to-gNB distance measurements using downlink, uplink, sidelink air-interfaces.

b. Study NR V2X positioning protocols utilizing distance measurement, GNSS information, angular information, etc. and evaluation of NR-V2X positioning accuracy.
4. Study sidelink design principles for NR-V2X communication to enable

a. Robust and efficient demodulation in high speed scenarios (numerology and physical structure aspects)
b. Ultra reliable and low latency sidelink for unicast, groupcast, broadcast communication
i. Resource management/selection, ACK/NACK feedback, numerology considerations, multi-carrier operation

c. Support of high rate sidelink communication

i. MIMO and advanced antenna technologies, high order modulation, advanced ISIC receivers, multi-carrier/band operation

d. Support of relaying for reliability and V2V range extension

i. Distributed relaying and radio-layer dissemination

5. Study NR URLLC/eMBB DL/UL designs in application to 5G-V2X requirements

a. Analyze R15 NR URLLC and eMBB designs and their applicability to 5G-V2X requirements and use cases
i. Study enhancements to NR URLLC and eMBB designs if needed

6. Study NR / LTE V2X coexistence, interoperability aspects
7. Identify the specification impact from the above studies
This study should cover deployment scenarios within, partial and outside of network coverage, as well as communication for below and above 6GHz band to fulfill all 5G-V2X requirements.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all 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 leave the field empty otherwise enter a number 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 of them 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}

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

	38.XXX
	External TR
	Study on NR Vehicular Services
	TSG#79
	"TSG#80
	 Khoryaev Alexey, 
 Intel Corporation,
alexey.khoryaev@intel.com


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:
If this is a RAN WID 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

	
	
	
	


NOTE:
If this is a RAN WID 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)
Alexey Khoryaev, Intel Corporation, alexey.khoryaev@intel.com
7
Work item leadership

RAN WG1
Secondary: RAN WG2, RAN WG4
8
Aspects that involve other WGs
None identified yet.
NOTE:
For RAN WIDs: 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

	Acorn Technologies

	AT&T

	Intel Corporation

	

	

	

	

	

	


