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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: NR Positioning Support
Acronym: NR_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
	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
	


 
9 Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	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

	X
	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, 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

	800092
	Study on NR Positioning Support
	Preceding Study Item


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
 Location is one of the most required applications, which is continuing to impose more and more stringent requirements on the latency and accuracy of positioning, which in an ideal case should be independent of the environment (e.g. indoor, outdoor, etc). In many location applications, accurate positioning is typically achieved through a combination of multiple technologies, including: 1) GNSS based solutions, providing accurate location in outdoor scenarios, 2) radio-technologies (e.g. LTE networks, offering multiple design options to locate a user, Wi-Fi networks, terrestrial beacon systems, etc.), 3) Inertial Measurement Units (IMU) or sensors (e.g. tracking user position based on accelerometers, gyroscopes, magnetometers or vertical positioning by means of atmospheric pressure sensors). All these technologies are expected to play a significant role in achieving accurate user positioning in future.
The 3GPP NR radio-technology is uniquely positioned to provide added value in terms of enhanced location capabilities. The operation in low and high frequency bands (i.e. FR1 and FR2) and utilization of massive antenna arrays provides additional degrees of freedom to substantially improve positioning accuracy. The possibility to use wide signal bandwidth in low and especially in high frequency bands brings new performance bounds for user location for well-known positioning techniques based on OTDOA and UTDOA, Cell-ID or E-Cell-ID etc., utilizing timing measurements to locate a UE. The recent advances in massive antenna systems (massive MIMO) can provide additional degrees of freedom to enable more accurate user location by exploiting spatial and angular domains of propagation channel in combination with time measurements.
Rel-15 NR WI specified Cell-ID (with cell portion ID) and RAT-independent positioning methods by reusing LPP from LTE. The support of NR standalone based RAT-dependent positioning was studied in Rel-16 3GPP TR38.855, where it was recommended to introduce radio-layer support to facilitate implementation of DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, RTT and E-CID positioning techniques [3GPP TR38.855] including definition of reference signals and UE/gNB measurements, as well as signalling protocols/procedures. In addition, location management functionality in RAN was recommended by RAN2.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning techniques while considering E911 floor level and commercial requirements for horizontal positioning accuracy. The specific objectives of this work are:

RAN1 centric objectives
Specify NR DL and UL reference signals to facilitate support of NR positioning techniques (DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID) [RAN1]
· Support E-CID downlink measurements based on at least RRM measurements defined in NR Rel. 15
· Identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques
· Define new DL positioning reference signals applicable at least for DL-TDOA, DL-AoD, RTT
· Use UL SRS as a starting point and define necessary enhancements for positioning applicable at least for RTT, UL-TDOA, UL-AoA
Define UE measurements based on DL reference signals applicable for NR positioning. The following UE measurements are specified for serving, reference, and neighboring cells [RAN1]
· DL RSTD (reference signal time difference) measurements for NR positioning
· DL RSRP (reference signal received power) measurements for NR positioning
· UE RX-TX time difference measurements for NR positioning
Define gNB measurements based on UL reference signals applicable for NR positioning. The following gNB measurements are specified [RAN1]:
· UL RTOA (relative time of arrival) measurements for NR positioning
· UL Angle of Arrival (AoA) measurements (including Azimuth and Zenith Angles) for NR positioning
· UL RSRP (reference signal received power) measurements for NR positioning
· gNB RX-TX time difference measurements for NR positioning
If necessary, define physical-layer procedures to support UE/gNB measurements for NR positioning [RAN1]

RAN2 centric objectives
Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives
Define extensions of LPP protocol for NR positioning [RAN2]
Define extensions of LPP protocol to support GNSS SSR (PPP-RTK support) based on the “Compact SSR” definitions specified for QZSS [RAN2]
Study system level aspects of the DL-only UE based positioning and provide recommendation / conclusion to the 3GPP RAN WG #84 meeting [RAN2]

RAN3 centric objectives
Define extensions of NRPPa protocol for NR positioning [RAN3]
Further study and decide on NG RAN acting as LCS client taking into account authorization and privacy aspects
Further study and provide recommendation / conclusion  to the 3GPP RAN WG #84 meeting on the following functionality [RAN3]:
· Local location management functionality including location of the LMC function, potential new interface(s) (if any), impact on existing protocols, and coordination with the LMF in the 5GC

RAN2 + RAN3 centric objectives
Resolve open aspects on architecture and proceed with normative work for the following items [RAN2/RAN3]:
· NR positioning methods, the location of the transmission measurement function 

RAN3 + RAN2 centric objectives
Further study and decide on [RAN3/RAN2]::
· Local location management functionality including location of the LMC function, potential new interface(s) (if any), impact on existing protocols, and coordination with the LMF in the 5GC
· NG RAN acting as LCS client. Authorization and privacy aspects

RAN4 centric objectives
Define corresponding core requirements for NR positioning including at least [RAN4]
· gNB cell phase synchronization requirements
· gNB measurement delay requirements
· UE measurement delay requirements

Notes: 
It is up to RAN2 to decide whether identified NR positioning techniques are to be considered as a standalone techniques or under common signaling framework
Solutions for RAT-dependent positioning are designed to operate in both frequency ranges (i.e. FR1 & FR2)

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
RAN4 centric objectives
Define corresponding performance requirements for NR positioning including [RAN4]
· gNB measurement accuracy requirements
· UE measurement accuracy requirements
Define corresponding test cases for NR positioning [RAN4]

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

	
	
	
	
	
	


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

	38.133
	NR; Requirements for support of radio resource management -Core
	87
	Core part

	38.133
	NR; Requirements for support of radio resource management -Performance
	88
	Performance part and test cases

	38.211
	Introduction of NR positioning
	86
	

	38.212
	Introduction of NR positioning
	86
	

	38.213
	Introduction of NR positioning
	86
	

	38.214
	Introduction of NR positioning
	86
	

	38.215
	Introduction of NR positioning
	86
	

	38.305
	NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN
	87
	

	36.355
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)
	87
	

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	87
	

	38.306
	NR; User Equipment (UE) radio access capabilities
	87
	

	38.300
	NR; NR and NG-RAN Overall Description;Stage 2
	87
	

	38.401
	NG-RAN; Architecture description
	87
	

	38.413
	NG-RAN; NG Application Protocol (NGAP)
	87
	

	38.423
	NG-RAN; Xn application protocol (XnAP)
	87
	

	38.455
	NG-RAN; NR Positioning Protocol A (NRPPa)
	87
	

	38.473
	NG-RAN; F1 application protocol (F1AP)
	87
	


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)
Name: Alexey Khoryaev
Company: Intel Corporation
Email:	alexey.khoryaev@intel.com

Name: Florent Munier
Company: Ericsson
Email: 	florent.munier@ericsson.com

7	Work item leadership
Primary: RAN WG1
Secondary: RAN WG2, RAN WG3, RAN WG4

8	Aspects that involve other WGs
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

	[Acorn Technologies]

	[ASUSTeK]

	[AT&T]

	[BlackBerry]

	[CATT]

	[China Unicom]

	[CHTTL]

	[CMCC]

	[Deutsche Telekom]

	[Ericsson]

	[ESA]

	[FirstNet]

	[Fraunhofer HHI]

	[Fraunhofer IIS]

	[HiSilicon]

	[Huawei]

	[Huawei Device]

	[III]

	Intel Corporation

	[InterDigital]

	[ITL]

	[ITRI]

	[Korea Railroad Research Institute]

	[KT Corporation]

	[LG Electronics]

	[NextNav]

	[Nokia]

	[Nokia Shanghai Bell]

	[NTT DOCOMO]

	[Polaris Wireless]

	[Rohde & Schwarz]

	[Samsung]

	[Sierra Wireless]

	[SK Telecom]

	[SONY]

	[Spirent Communications]

	[Telefonica]

	[T-Mobile USA]

	[Toyota InfoTechnology Center]

	[u-blox AG]

	[Qualcomm]

	[Verizon Wireless]

	[vivo]



