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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: New WID on Support for High accuracy positioning in LTE
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
	X

	This WID includes a Performance part
	X


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

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	X

	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

	
	
	{mandatory text: "parent WID" or "child WID"} 


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
{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure.}
	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
[bookmark: _GoBack]As mentioned in [1] and [2], high precise positioning is required in various use cases. In order to enable the broader adoption of LTE and NR the radio system should be complemented with functionality to efficiently distribute the required positioning correction information.  
Besides professional relocations services the emerging vehicular-to-vehicular systems require more precise positioning capabilities aiming toward self-driving. Another important area where increased positioning accuracy could be helpful and enable new business are unmanned aerial vehicles (UAV, aka “drones”), industry applications etc. RTK (Real-time kinematic) is an emerging technology which greatly improves the precision of GNSS position down to cm level. Similar to Differential-GPS, which was efficiently supported by provision of correction data via system information broadcast in UMTS already, RTK also requires correction data to increase position accuracy. If the correction data can be broadcast by the cellular network, not only the delay of the correction data can be greatly improved, but also the spectrum efficiency can be improved compared with the uni-cast of correction data. Thus efficient distribution of RTK correction data is required for current and future cellular radio technologies.

[1]	S1-170347, “Proposed recent NGMN values on positioning requirements for vertical industry services requiring high accuracy”, Huawei Technologies, Hisilicon
[2]	TR 38.913 v14.1.0 “Study on Scenarios and Requirements for Next Generation Access Technologies (Release 14).”

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The work item should specify the cellular assisted positioning which can achieve a higher positioning accuracy down to centimeter level by RTK correction data. As part of the work the efficient broadcast of RTK correction information should be defined taking into account the different GNSS systems in commercial usage worldwide (i.e. GPS, GLONASS, BeiDou and Galileo). Special emphasis shall be given to the efficient correction data distribution and the lean adaption of the system architecture where necessary.


Positioning protocol enhancements [RAN2, RAN3, SA2]

· Define the procedure of reference data transmission from reference station to the location server (E-SMLC)
· Define the procedures to support delivery of RTK correction data from E-SMLC to RAN (eNB), e.g. by reusing the LPPa framework
· Definition of related Information Elements
· Define a transparent channel on radio cell basis serving the relative low data rate requirements of correction data;  Channel shall be used to
· Cope with the various GNSS systems in use, e.g. GPS, GLONASS, BeiDou, Galileo, QZSS
· Support different versions of RTCM standard exist, latest: RTCM3.2; forward compatible with future versions
· Shall provide sufficient service in the entire radio cell coverage area, also reliable at cell edge
· A uni-cast mode shall be considered in case of insufficient penetration of correction data receivers 
· Define the process of ciphering correction data and delivering key which is periodically changed (not as part of the access protocols)

Definition of new SIB blocks in E-UTRAN for RTK correction information distribution [RAN2]

· Definition of related RRC information to define SIB for RTK correction data (e.g. RTCM3.2)
· Support of segmentation of RTK correction data, if necessary into SIB blocks

Support RTK correction service subscription [RAN2, RAN3, SA3, SA2]

· RTK data shall be encrypted in order to support subscription service
· The encryption key is delivered to UE by unicast using a separate procedure

Definition of related core requirements for RTK positioning [RAN4]


4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
Definition of related performance requirements for correction data reception and related procedures if needed


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

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS36.133
	UE core requirement for RTK positioning
	RAN #79 (March 2018)
	Core part

	TS36.300
	Overall description of RTK radio interface protocol
	RAN #79 (March 2018)
	Core part

	TS36.304
	Idle mode UE behaviour for RTK positioning
	RAN #79 (March 2018)
	Core part

	TS36.305
	Description on RTK positioning procedure
	RAN #79 (March 2018)
	Core part

	TS36.306
	Capability of UE for RTK positioning
	RAN #79 (March 2018)
	Core part

	TS36.331
	RRC signalling for RTK positioning
	RAN #79 (March 2018)
	Core part

	TS36.355
	LPP for RTK positioning
	RAN #79 (March 2018)
	Core part

	TS36.455
	LPPa for RTK positioning
	RAN #79 (March 2018)
	Core part

	TS37.171
	UE core requirement for RTK positioning
	RAN #79 (March 2018)
	Core part

	TS36.133
	UE performance requirement for RTK positioning
	RAN #81 (Sept 2018)
	Perf. part

	TS37.171
	UE performance requirement for RTK positioning
	RAN #81 (Sept 2018)
	Perf. 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)

Company:	Deutsche Telekom 
Name: Axel Klatt
Email: Axel.Klatt@telekom.de

Company:	Huawei Technologies
Name: Jiantao Xue
Email: xuejiantao@huawei.com

7	Work item leadership
RAN WG 2: primary responsible WG
RAN WG 3, WG4: secondary responsible WG


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.
SA2 and SA3 for RTK encryption key distribution methods and RTK data encryptionSA2 for interface between location server and RTK reference station




9	Supporting Individual Members

	Supporting IM name

	Deutsche Telekom

	Huawei

	HiSilicon

	Neul

	Fraunhofer IIS

	Qualcomm

	CATR

	u-blox AG

	TOYOTA InfoTechnology Center

	British Telecom

	ESA

	



