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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 Positioning
Acronym:
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
	X
	
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	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.

[bookmark: _Hlk500401124]3	Justification
Demand for accurate positioning is part of most of the emerging applications and use-cases discussed for 5G networks. While NR provides potentials for obtaining higher positioning accuracy, the requirements of positioning accuracy and latency to target certain use-cases impose more stringent requirements. The benefits of wider bandwidths in NR is expected to provide better time of arrival (TOA) resolution, the presence of massive antenna systems bring further dimension to the study of beam angles and TOA triangulation, moreover the flexible NR network architecture enables a more efficient signal over the air interface and positioning solution. On the other hand, looking into the challenging positioning requirements for 5G networks, motivates the importance of exploring hybrid solutions to enhance the performance.    
In 3GPP NR Rel.15, the support of positioning to comply with regulatory requirements via RAT independent and E-UTRA RAT dependent positioning schemes and also via network NR CID and cell portion were included. The intention was mainly to cover the agreed support for emergency services and the corresponding support for location service applicable to both a non-standalone NR UE that is supported with a LTE PCell and for a standalone NR [RP-171434]. In result of WI RP-171485, the full scope of LPP is supported by NR system architecture and NR devices. 
Based on the studied 3GPP 5G use-cases, while NR shall support regulatory positioning requirements, there are also high accuracy requirements set for NR systems to cover certain scenarios and targets. The study in 3GPP TS 22.862 on potential service and operational requirements to enable support for critical communication recommends the following potential positioning requirements: 
· The 3GPP system shall support higher accuracy location capability less than [3 m] at [80 %] of occasions
· In for services requiring a lower position accuracy (e.g., deliver dense packages from a warehouse to a delivery truck then to a delivery location), the 3GPP system should support high positioning accuracy (e.g., 0.5 m) in both outdoor and indoor, along with high density of the location tracing devices up to (e.g., 1 million devices per km2), and high mobility at minimum of 100 km/h.
               NOTE:	[80%] of occasions means the probability of achieving the accuracy in total sampling.
· The 3GPP system shall support location estimation of UE in less than [10] seconds when the information is requested by user.
· The 3GPP system shall support different configuration for accuracy according to different service requirements.
· Power consumption due to the continuous use of positioning service shall be minimized.
· The 3GPP system shall support co-existence with legacy 3GPP positioning service and migration to higher accuracy positioning service.
These requirements are input to 3GPP TR 38.913, developing requirements for NR. In particular, NR positioning shall exploit high bandwidth, massive antenna systems, network architecture/ functionalities (e.g. heterogeneous networks, broadcast, MBMS) and deployment of massive number of devices. NR positioning shall support indoors and outdoors use cases. Moreover, NR shall support regulatory positioning requirements and design targets for commercial positioning use cases which include:
1.	Support for range of accuracy levels, latency levels and device categories
2.	Support accuracy and latency as defined in TR 22.862 for some use cases
3.	Reduced network complexity
3.	Reduced device cost
4.	Reduced device power consumption
5.	Efficient signalling over the air interface and in the network
6.	Support for hybrid positioning methods
7.	Scalability (support for large number of devices)
8.	High security
9.	High availability
10. 	Support UE speed as defined in TR 22.862
There is also an ongoing study on Communication for Automation in Vertical Domains (WID SP-170169), to be reported in 3GPP TS 22.804, where the ambition is to address “communication for automation in vertical domains comes with demanding requirements―high availability, high reliability, low latency, and, in some cases, high-accuracy positioning”. Positioning will be particularly addressed in the set of use cases labelled Factories for the future. 
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
This study item aims to explore and evaluate RAT embedded and RAT external solutions to address NR positioning requirements as defined in TR 38.913, TS 22.862 and TS 22.804 while considering design targets for commercial positioning use cases by analyzing accuracy, latency, reliability and availability levels; efficient power consumption and device and network complexity; and support for hybrid positioning methods. The study can be leveraged by the existing positioning methods in LTE, while more exploratory methods are not precluded.

· Define evaluation models based on available scenarios defined in 3GPP TR 38.901 for sub 6GHz channel models [RAN1] 
· Indoor Office scenario as an explicit example for indoor deployment 
· UMi-street canyon and UMa scenario as an explicit example for outdoor deployment
· Previously studied scenarios in TR 37.857 can be optionally considered. 

· Evaluate physical layer design options, wide signal bandwidths, suitable frequency carriers via link level simulations [RAN1]
o     Down-select to a subset of signals/measurements/procedure for system simulation evaluation 
o     For the performance evaluations consider specifically: location accuracy (horizontal and vertical), latency, time to first fix, and corresponding uncertainty
· Investigate efficient signalling over the air interface and in the network [RAN2, RAN3, RAN1]
· For scalability and load evaluations, consider specifically radio resource costs
· On-demand positioning reference signal transmission
· Study hybrid positioning solutions [RAN1]
· Hybrid GNSS-3GPP positioning in relevant scenario deployment (e.g. below rooftop urban deployment)



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 positioning 
	RAN#82
	RAN#83
	


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)

7	Work item leadership
Primary: RAN WG1
Secondary: RAN WG2, RAN WG3
8	Aspects that involve other WGs
[bookmark: _GoBack]NOTE:	For RAN WIDs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.


9	Supporting Individual Members

	Supporting IM name

	

	

	

	

	

	

	

	

	

	

	

	

	



