3GPP TSG RAN Meeting #75
RP-170244
Dubrovnik, Croatia, March 6 - 9, 2017
(revision of RP-16xxxx)
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
New WID: UE Positioning Accuracy Enhancements for LTE 
Document for:
Approval

Agenda Item:
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: 
UE Positioning Accuracy Enhancements for LTE 
Acronym: LTE_iPos_enh_r15 
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
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	x
	Feature

	
	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

	600020
	Positioning enhancements for E-UTRA
	Feasibility study 

	640018
	Study on Indoor Positioning Enhancements for UTRA and LTE
	Feasibility study 

	690067
	Indoor Positioning Enhancements for UTRA and LTE
	Initial work item for Release 13

	710072
	Further Indoor Positioning enhancements for UTRA and LTE
	Further work item for Release 14


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

	
	
	{optional free text} 


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.
Dependency on non-3GPP (draft) specification: 
3
Justification

UE positioning is recognized as an important feature for LTE networks due to its potential for massive commercial applications (for example intelligent transportation, entertainment, industry automation, robotics, remote operation, healthcare, smart parking and so on) as well as its relevance to US FCC E911 requirements. 

Previous studies have shown that E-CID positioning accuracy is dependent on the density of small cell deployments. However, dense small cell deployment can result in high network deployment cost. PRS-only beacons were introduced in Rel-14 as a low-cost network node to transmit PRS only for OTDOA positioning. PRS-only beacons can also provide a potential solution to support E-CID positioning with higher indoor positioning accuracy but lower network deployment cost and lower UE implementation complexity. This would motivate the introduction of the necessary measurements to support E-CID positioning using PRS-only beacons.

Network synchronization accuracy is one of the most important factors for OTDOA positioning accuracy improvement. However, although PRS-only beacon has been introduced in Rel-14 for OTDOA positioning as mentioned above, network synchronization for PRS-only beacons has not been addressed in Rel-14. Since it is possible to deploy PRS-only beacons in indoor scenarios for indoor positioning accuracy improvement, solutions to support network synchronization of PRS-only beacons would be expected in Rel-15, especially for indoor scenarios.  
Apart from barometric positioning for vertical positioning by means of atmospheric pressure sensors, all the positioning solutions specified so far involve wireless positioning, for which reliability and availability cannot be guaranteed at all time, especially in indoor scenarios. Inertial measurement units (IMUs) are now becoming increasingly widely adopted in terminals as a means of updating position estimates while out of range of GNSS or other positioning mechanisms; they use accelerometers and gyroscopes (and sometimes also magnetometers) to track movement of the UE, and were identified in the LTE Rel-13 indoor positioning study item as one potential indoor positioning enhancement technology. Therefore, provision of signalling support for IMU positioning is of interest to complement other existing positioning technologies in LTE.   

Recent enhancements in GNSS technology include Real Time Kinematic (RTK) GNSS, which is a differential GNSS positioning technology which enables positioning accuracy improvement from metre level to decimetre or even centimetre level in the right conditions in real-time by exploiting the carrier phase of the GNSS signal rather than only the code phase. Support for RTK GNSS in LTE networks should therefore be studied.   

Another important aspect of UE positioning is the latency, including both the time to first fix and the interval between updates. Low latency is important in the fields of intelligent transportation, entertainment, industry automation, robotics, remote operation, healthcare, smart parking, etc. In the current LTE network, the shortest periodicity for the measurement reporting from UE to location server is 1s, which may limit the positioning accuracy and response capability of moving UEs (for example in the field of automatic control). Additionally, current OTDOA positioning is network-based instead of UE-based. Therefore, if the UE needs the OTDOA positioning information, the UE has to report the RSTD measurement results to the location server, and then collect this positioning information from the core network. So it would be useful to support shorter measurement reporting periodicity as well as UE-based OTDOA positioning for latency reduction purposes.

As there is a continuing demand for more accurate UE positioning, other enhancement techniques may be studied as well. 

[1] 3GPP TR 22.862, "Feasibility study on new services and markets technology enablers for critical communications"
[2] R1-167790, “Requirements for NB-IoT/eMTC positioning”, Deutsche Telekom, 3GPP TSG RAN1#86, August 22nd – 28th, 2016 – Gothenburg, Sweden
[3] RP-161575, “Email discussion report for “[RAN#72-05] NR positioning requirement (Intel)””, Intel Corporation, 3GPP TSG RAN#73, NEW ORLEANS, US, 19 – 23 September, 2016
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to identify and specify solutions for positioning enhancements in LTE in respect of positioning accuracy, availability, reliability, scalability, latency, network synchronization, network complexity and/or UE complexity. 

· Specify enhancements for PRS-only beacons: 

· Specify PRS-based RSRP/RSRQ reporting over LPP to support E-CID involving PRS-only beacons [RAN1, RAN2, RAN4]

· Identify and specify network synchronization solutions to support indoor PRS-only beacons [RAN1, RAN3, RAN4] 

· Specify support for IMU positioning:

· Specify the signalling and procedure to support IMU positioning over LPP (including both network-based and UE-based) and hybrid positioning including IMU related estimates. [RAN1, RAN2]

· GNSS positioning enhancements:
· Specify the signalling and procedure to support RTK GNSS positioning over LPP, taking into account both UE and network complexity. [RAN1, RAN2, RAN4]
· Positioning with lower latency:
· Specify shorter measurement reporting periodicity in LPP [RAN1, RAN2, RAN4] 

· Specify the signalling and procedure to support UE-based OTDOA positioning [RAN1, RAN2]
In addition, other enhancements to improve positioning accuracy may be studied, and agreed techniques will be specified.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

The objective of the Performance Part of this WI is to specify the UE performance requirements for the positioning enhancements specified in the Core Part. [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

	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

	TS36.305
	
	RAN#78
	Core part

	TS36.355
	
	RAN#78
	Core part

	TS36.455
	
	RAN#78
	Core part 

	TS36.133
	
	RAN#78
	Core part 

	TS36.133
	
	RAN#80
	Perf part 

	TS36.331
	
	RAN#78
	Core part

	TS36.214
	
	RAN#78
	Core part 

	TS36.171
	
	RAN#78
	Core part 


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)
XIONG, Zhilan

Company:
Nokia

Email:
zhilan.xiong@nokia.com
7
Work item leadership

Primary: RAN WG1

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

	Nokia

	Alcatel-Lucent Shanghai Bell

	AT&T

	Telefonica

	[Verizon Wireless]


