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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: 
[DRAFT] New WID on NR Positioning Enhancements
Acronym: NR_POS_Enh
Unique identifier: 
 
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
	

	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 … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	
	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 Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


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.
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

	830077
	NR Positioning Support
	Preceding Work Item


NOTE:
Also related or dependent WIs/SIs 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 accuracy, reliability, availability, and latency of positioning. In many location applications, a combination of RAT-dependent and RAT-independent technologies is needed in order to meet these positioning requirements.
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 provide additional degrees of freedom to substantially improve positioning accuracy, reliability, availability, and latency. The possibility to use wide signal bandwidth in low and especially in high-frequency bands brings new performance bounds for user location for RAT-dependent positioning techniques. 

According to the 3GPP TS 22.261, the 5G system shall support the use of 3GPP and non-3GPP technologies to achieve higher-accuracy positioning. The corresponding positioning information shall be acquired in a timely fashion, be reliable, and be available (e.g., it is possible to determine the position). 

According to 3GPP TS 22.104, high accuracy positioning is becoming essential for Factories of the Future. The reason for this is that tracking of mobile devices, as well as mobile assets, is becoming increasingly important in improving processes and increasing flexibility in industrial environments. TS 22.104 also provides positioning requirements for typical industrial use case scenarios and the horizontal accuracy, availability, heading, latency and UE speed in these scenarios.
For absolute positioning, regulatory requirements were considered as a minimum performance target in Rel-16 SI/WI for NR Positioning Support. For commercial use cases with RAT dependent solutions, the performance targets were identified as horizontal positioning errors smaller than 3m and 10m, respectively, for indoor and outdoor and deployment scenarios and vertical positioning error smaller than 3m, for 80% of UEs [3GPP TR38.855]. The target Rel-16 requirements are far from the performance requirements for supporting the 5G positioning identified in TS 22.261 and TS 22.104, where seven positioning performance levels are defined (six for absolute positioning and one for relative positioning). The positioning performance for absolute positioning is defined with the horizontal accuracy from 10m to 0.3m with 95% confidence and 95% to 99.9% availability and vertical accuracy 3m to 2m with 95% confidence and 95% to 99.9% availability. The positioning performance for relative positioning is defined in with the horizontal accuracy of 0.2m with 95% confidence and 99% confidence, and the vertical accuracy of 0.2m with 95% confidence and 99% confidence in TS 22.261. But, relative positioning is not discussed in Rel-16 WI for NR Positioning. Thus, it is clear that there is a huge gap between the performance requirements defined in TS 22.261 and TS 22.104, and those identified in TR 38.855 for Rel-16 SI/WI for NR Positioning Support.

In Rel-16 WI for NR Positioning Support, it was agreed to introduce radio-layer support to facilitate the implementation of DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, RTT and E-CID positioning techniques including definition of reference signals and UE/gNB measurements, as well as signalling protocols, procedures, and location management functionality. However, many more advanced and promising positioning techniques (e.g., carrier phase based positioning, NLOS mitigation techniques based on multipath measurements and LOS detection, phase difference of arrival based positioning, received signal waveform reporting, cooperative positioning, etc.), which were proposed during Rel-16 SI, were actually not fully discussed and evaluated due to very tight SI time schedule [TR 38.855], and are not included in Rel-16 WI. 

Furthermore, many important use cases and issues for NR positioning, such as UEs in RRC_IDLE/INACTIVE modes, high-speed UEs, low latency applications with time to first fix (TTFF) smaller than 1s, positioning techniques with low with low complexity in UE implementation, corporative positioning, relative positioning, etc. are all not included in Rel-16 WI for NR Positioning Support.
Therefore, it is clearly necessary for 3GPP to further work on NR positioning enhancements after Rel-16 in order to fulfil the positioning performance requirements defined in TS 22.261 and TS 22.104 for commercial use cases with the consideration of the following aspects: 
· Support for high accuracy and reliability
· Support for low latency
· Support of high-speed UE

· Support of UEs in RRC_IDLE/INACTIVE modes

· Reduction of complexity and cost in implementation of network and device
· Reduction of power consumption in network and device
· Efficient signalling over the air interface and in the network

· Scalability (support for a large number of devices)

· High security

· High availability

4
Objective
4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to further evaluate and develop advanced solutions for NR positioning enhancement based on the achievements made in Rel-16 SI/WI. The work item will focus on the support of commercial use cases as identified in TS 22.261 and TS 22.104 with RAT dependent NR positioning techniques for both FR1 and FR2 for indoor and outdoor positioning applications, targeting the corresponding performance requirements (accuracy, reliability, latency, etc.) of horizontal and vertical positioning defined in TS 22.261 and TS 22.104. The support of positioning will not be limited to UEs in RRC_CONNECTED mode, but extended to UEs in RRC_IDLE and RRC_INACTIVE modes.
RAN1 centric objectives
· Identify the target commercial use cases and performance requirements of NR positioning enhancement according to 5G positioning services defined in TS 22.261 and TS 22.104 [RAN1]
· Extend REL-16 NR positioning evaluation scenarios for the evaluation of the identified R17 commercial use cases [RAN1]
· Investigate advanced techniques for positioning enhancements with the consideration of accuracy, availability, reliability, scalability, TTFF, etc. The NR positioning enhancements to be investigated may include, but not limited to, the positioning techniques proposed during Rel-16 SI/WI [RAN1]
· Extend Rel-16 downlink and uplink positioning reference signals, and if necessary define new downlink and uplink positioning reference signals, for supporting the positioning  enhancements [RAN1]
· If necessary, define new the UE and gNB positioning measurements for supporting the positioning enhancements [RAN1]
· If necessary, define new physical-layer procedures to support UE/gNB measurements for the positioning  enhancements [RAN1]
RAN2 centric objectives
· Extend the functional interfaces, signalling, and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning enhancements listed in RAN1 objectives [RAN2]

· Define extensions of LPP protocol for NR RAT-dependent positioning enhancements [RAN2]

RAN3 centric objectives
· Define extensions of LPPa protocol for NR RAT-dependent positioning enhancements [RAN3]

RAN4 centric objectives
· Define corresponding core requirements for NR positioning enhancements [RAN4]

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 and test cases for NR positioning enhancements [RAN4]

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

	
	
	
	
	
	


{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 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

	38.133
	NR; Requirements for support of radio resource management -Core
	91
	Core part

	38.133
	NR; Requirements for support of radio resource management -Performance
	92
	Performance part and test cases

	38.211
	Introduction of NR positioning
	89
	

	38.212
	Introduction of NR positioning
	89
	

	38.213
	Introduction of NR positioning
	89
	

	38.214
	Introduction of NR positioning
	89
	

	38.215
	Introduction of NR positioning
	89
	

	38.305
	NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN
	90
	

	36.355
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)
	90
	

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	90
	

	38.306
	NR; User Equipment (UE) radio access capabilities
	90
	

	38.300
	NR; NR and NG-RAN Overall Description;Stage 2
	90
	

	38.401
	NG-RAN; Architecture description
	90
	

	38.413
	NG-RAN; NG Application Protocol (NGAP)
	90
	

	38.423
	NG-RAN; Xn application protocol (XnAP)
	90
	

	38.455
	NG-RAN; NR Positioning Protocol A (NRPPa)
	90
	

	38.473
	NG-RAN; F1 application protocol (F1AP)
	90
	


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)
Name: TBD
Company: CATT
Email:
TBD
7
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2, RAN WG3, RAN WG4
8
Aspects that involve other WGs
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

	

	

	

	

	

	


