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10.1.1
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 LTE Vehicular Positioning Technologies
Acronym: FS_LTE_V2X_POS
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

The support of sidelink vehicular communication was recently integrated into the LTE Rel.14 specification [RP-161570]. The work on LTE vehicular to anything (V2X) communication is progressed towards its completion [RP-161894]. These frameworks defined enhancements of LTE PC5 and Uu air-interfaces, optimizing LTE technology for multiple V2X use cases. In summary, the following major changes were introduced: enhanced sidelink physical structure to improve demodulation performance in high-speed scenarios, support of GNSS based synchronization, sensing based resource selection for the UE autonomous operating mode, semi-persistent transmission and scheduling on sidelink. In addition, the utilization of vehicle location information for enhanced radio-resource management was enabled for UE autonomous and eNB controlled modes of operation to benefit V2X communication performance.

Recent studies on 3GPP eV2X performance requirements indicated the need for accurate and reliable V2X positioning [3GPP TR 22.886], which is demanded by majority of V2X services. The accurate positioning in V2X can be achieved through multiple technologies, including but not limited to GNSS, camera, lidar, radar, mobility sensors. These approaches have their own technical advantages and disadvantages. The positioning for V2X services is likely to rely on various technologies which combination can provide more reliable and accurate positioning performance. 

In this study item proposal, we suggest to study the vehicular positioning technologies for LTE technology, with the intention to re-use the results, if possible in NR design later. In particular, we propose to study LTE Uu and PC5 enhancements needed to enable accurate inter-vehicle distance measurement and its practical benefits for vehicle positioning. It is well known, that GNSS based solution itself for V2X positioning may not provide sufficient accuracy and even may not be available in specific deployment scenarios. In these scenarios, distance measurements between vehicles may be considered as one of the promising solutions to estimate relative distance between vehicles. In other scenarios, LTE radio air-interface based solutions can be considered as a complementary design option that can facilitate the overall improvement of V2X positioning performance. Therefore, it is important to study what LTE technology can provide to enable enhanced positioning for vehicular services on top of the advanced communication capabilities.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objectives of this work is to study vehicular positioning technologies based on LTE. In particular, the proposed study will cover the following objectives:

1. Define of LTE-V2X positioning evaluation scenarios.

a. Identification of deployment scenarios for analysis of vehicle-to-vehicle or vehicle-to-RSU distance measurements and vehicle positioning protocols based on LTE communication technology including LTE-PC5 with and without LTE-Uu air-interfaces [RAN1].

b. Definition of necessary evaluation assumptions and performance metrics on top of the existing LTE-V2X communication methodology [TR 36.885] for LTE-V2X vehicle positioning [RAN1].
2. Study physical layer and protocol enhancements to enable inter-vehicle distance measurements:
a. Study accuracy and feasibility of distance measurements using LTE-PC5 with and without LTE-Uu air-interfaces for vehicular positioning [RAN1, RAN4].
b. Study LTE-PC5 enhancements with and without LTE-Uu beneficial for accurate vehicle-to-vehicle, vehicle-to-RSU, or vehicle-to-eNB distance measurements [RAN1].

c. Study accuracy of advanced timing estimation algorithms, facilitating distance measurements [RAN1, RAN4].
3. Study positioning protocols to facilitate enhanced V2X positioning based on LTE technology including:
a. Study Sidelink protocol enhancements with and without LTE-Uu to enable positioning protocols utilizing positioning technologies including but not limited to inter-vehicle distance measurement, GNSS information, etc. [RAN1, RAN2]
b. Study of LTE positioning protocols enhancements beneficial for LTE-V2X positioning [RAN1, RAN2]
4. Identify specification impacts to enable V2X positioning [RAN1, RAN2, RAN4]
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

	36.XXX
	External TR
	Study on LTE Vehicular Positioning Technologies
	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 responsible Working Group(s): 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

	CeWiT

	DISH Networks

	ESA

	Fraunhofer IIS

	HiSilicon

	Huawei

	IITH

	IITM

	Intel Corporation

	ITL

	ITRI

	KRRI

	KT Corporation

	NextNav

	Reliance - Jio

	SK Telecom

	Tejas Networks

	Verizon Wireless

	WILUS Inc.

	


