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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 Terrestrial Beacon System (TBS) in LTE
Acronym: FS_TBS_LTE

Unique identifier:
6300xy
NOTE:
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:

	This WID includes a Core part
	X

	This WID includes a Performance part
	X


1
3GPP Work Area

	X
	Radio Access

	X
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.
2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	Study on Terrestrial Beacon System (TBS) in LTE
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

Positioning mechanisms were specified in 3GPP as a key feature for UTRA and EUTRA networks since Release-99 and Release-9, respectively; e.g., GNSS, OTDOA, E-CID, UTDOA. 

Terrestrial Beacon Systems (TBS) consist of a network of terrestrial beacons broadcasting signals for positioning purposes. Terrestrial Beacon Systems can be designed to facilitate UE positioning in areas where in-orbit satellite based systems are most challenged –such as indoors, or in dense urban environments and extends UE positioning capabilities in these environments. In addition, TBS enables the delivery of an accurate UE altitude. TBS may use dedicated unshared spectrum or may use spectrum shared with other users (e.g. licensed operator FDD, TDD spectrum or other shared spectrum).
On-going enhancements to the US FCC Enhanced 911 capability are focusing on in-building positioning and will require augmented capabilities that are not currently available in 3GPP. [1]
The GANSS specifications allow addition of new ‘GANSS IDs’, ‘GANSS Signal IDs’, and ‘GANSS Time IDs’, together with ASN.1 extensions to existing assistance data elements. This was extended to LTE with the inclusion of the GNSS framework in LPP. This framework is specifically built for the addition of new constellations and for the enhancements/improvements that they provide; TBS systems may represent a natural complement within this structure.

It is therefore beneficial for the 3GPP ecosystem to explore this area, studying how to introduce this capability into 3GPP based systems in a standardized manner.
[1] http://transition.fcc.gov/Daily_Releases/Daily_Business/2014/db0221/FCC-14-13A1.pdf
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
· The objectives of this study item apply to terrestrial beaconing solutions (RAN-dependent and RAN-independent systems) that will enhance existing 3GPP positioning capability in an indoor and other challenging environments and are to:

·  Evaluate physical layer design options and/or impacts for a terrestrial beaconing system including suitable spectrum, frequencies and signals [RAN1]

· Review, evaluate (simulation studies as applicable), and approve  submitted RAN-dependent TBS waveforms and air interface specifications for simulation, as appropriate 
· Review, evaluate (simulation studies as applicable), and approve  submitted RAN-independent TBS waveforms and air interface specifications for simulation, as appropriate (GPS compatible and Non-GPS compatible waveforms)
· Evaluate the performance of TBS RAN-independent and RAN-dependent positioning solutions in E-UTRA [RAN4]

· Specifically: location accuracy, yield, and time to fix

· TBS will be evaluated against the existing 3GPP LTE positioning methods (GNSS and non-GNSS methods).

· Focus will be on appropriate environments and scenarios where deployment of TBS is relevant

· The evaluation is based on link and system simulations. 

· Study the deployment aspects which include co-existence and co-location and integration between the terrestrial beacon (TB) radio nodes on E-UTRA base stations. [RAN4]
Study the deployment aspects which include co-existence, co-location between the terrestrial beacon (TB) radio nodes on UTRA base stations. [RAN4]
· Identify specification impacts [RAN4, RAN1, RAN2, RAN3]
· Note: RAN3 to study the architecture alternatives of the TBS positioning solutions i.e. RAN dependent and/or RAN-independent, if applicable.
This study item is intended to study the benefit to complement already standardized location methods and existing location work items.

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 proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
Once the WI/SI is approved, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.

	RAN #64            Q3/2014                          RAN #65

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	78
	78
	87
	87
	87
	85
	72
	72
	72
	72

	
	
	
	
	
	
	
	
	
	


	RAN #65
Q4/2014
RAN #66

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	78bis
	78bis
	87bis
	87bis
	87bis
	85bis
	72bis
	72bis
	72bis
	72bis
	79
	79
	88
	88
	88
	86
	73
	73
	73
	73

	2
	
	
	
	
	
	.25
	.25
	
	
	2
	
	
	
	
	
	
	
	.5
	.5


	RAN #66            Q1/2015                          RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	
	
	
	
	
	
	
	
	.25
	.25


	RAN #67
Q2/2015
RAN #68

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	75
	75
	75
	75

	
	
	
	
	
	.5
	
	
	.25
	.25
	
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	


10
Expected Output and Time scale

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	LTE TR 36.8xy
	Study on Inclusion of Terrestrial Beacon Systems (TBS) in LTE
	RAN4
	RAN1
	RAN #68
	RAN #69 
	

	
	
	
	
	
	
	


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 Comments for each spec.
By default a new specs can only be new for one of both parts.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 Comments 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.
11
Work item rapporteur(s)
Vogedes, Jerome
Company:
NextNav
Email:
jvogedes@NextNav.com
12
Work item leadership

RAN4 (primary), RAN1
NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.
13
Supporting Individual Members
	Supporting IM name

	NextNav

	AT&T

	Broadcom

	Blackberry UK, Limited

	TeleCommunications Systems

	CSR

	Electrobit

	US Department of Commerce

	Polaris Wireless

	ITL

	Motorola Solutions

	Spirent Communications

	Qualcomm Incorporated

	ZTE

	THALES


form change history:
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2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval
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DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
