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Introduction

A Study Item for Indoor Positioning Enhancements for UTRA and LTE was approved at RAN plenary #64, which includes evaluation of various RAT independent positioning technologies, including WiFi, Bluetooth, Barometric Sensors, and Terrestrial Beacon Systems (TBS) [1].  The objectives include identification of potential impacts to RAN2 specifications for supporting positioning enhancements.  At RAN2#90, initial RAN2 specification impacts were agreed for WiFi/BT, Barometric Pressure, and Terrestrial Beacon Systems based positioning for LTE and UMTS [3].
However, given the identified impacts for TS 36.305 Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN, there are also minor impacts on TS 29.171 LCS Application Protocol (LCS-AP) between the Mobile Management Entity (MME) and Evolved Serving Mobile Location Centre (E-SMLC); SLs interface, as that specification is referenced in several locations in TS 36.305. This contribution is a TP against TR 37.857 to include LCS-AP impacts and modifications for the positioning enhancements identified.  
Some additional acronyms, definitions, and references are also captured in this text proposal, as well as additional information regarding UMTS protocol/messaging impacts.
Discussion 

This contribution proposes additional LCS-AP impacts for the positioning technologies that have already been studied in RAN2, e.g. TS 36.355 and TS 36.305 impacts.  The benefits related to these types of positioning enhancements are significant and based on the discussion at RAN1#80 and RAN1#80bis, we propose to add a description of the LCS-AP specification impacts associated with support of these technologies.  
In LCS messaging, the ESMLC returns location information to MME.  This location information indicates that it was calculated using a specific positioning method and any new positioning enhancements should be identified in this positioning data set.

Note that the interface described in TS 29.172 Evolved Packet Core (EPC) LCS Protocol (ELP) between the Gateway Mobile Location Centre (GMLC) and the Mobile Management Entity (MME); SLg interface, is also impacted, but there are no specification impacts as TS 29.171 is referenced for the appropriate data structures.

This proposal also adds additional information and description of the UMTS specification impacts associated with support of Terrestrial Beacon Systems.  
Summary
This contribution proposes text for the indoor positioning Study Item based on the discussions in the RAN1#80/80bis Indoor Positioning Enhancements sessions and the signaling/messaging support necessary to enable these positioning enhancements.  It is proposed that this Text Proposal for TR 37.857 be approved by RAN2.   
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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [2]
Location Server: a physical or logical entity (e.g., E-SMLC or SUPL SLP) that manages positioning for a target device by obtaining measurements and other location information from one or more positioning units and providing assistance data to positioning units to help determine this. A Location Server may also compute or verify the final location estimate.

Reference Source: a physical entity or part of a physical entity that provides signals (e.g., RF, acoustic, infra-red) that can be measured (e.g., by a Target Device) in order to obtain the location of a Target Device.

Target Device: the device that is being positioned (e.g., UE or SUPL SET).




3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [2] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [2]. 
A-GNSS
Assisted-Global Navigation Satellite System

CDF
Cumulative Distribution Function 

CRS
Cell-specific Reference Signal 

D2D
Device-to-Device

E-CID
Enhanced Cell Identification

FDD
Frequency Division Duplex
IE
Information Element
LCS

LoCation Services

LCS-AP
LCS Application Part
LPP
LTE Positioning Protocol

OTDOA
Observed Time Difference of Arrival

PCAP
Positioning Calculation Application Part
PCI
Physical Cell Identity

PDSCH
Physical Downlink Shared Channel

PRS
Positioning Reference Signals
RANAP
Radio Access Network Application Part
RFPM
Radio Frequency Pattern Matching
RRC
Radio Resource Control
RSTD
Reference Signal Time Difference

SCE
Small Cell Enhancements
SRS
Sounding Reference Signal
UTDOA
Uplink Time Difference of Arrival

TBS
Terrestrial Beacon System

UL-RTOA
Uplink Relative Time of Arrival
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7.2.1.4.2
Messaging/Protocol Impacts

LPP (LTE Positioning Protocol) defines the messaging to support emergency positioning support.  TBS positioning methods should leverage the existing procedures and messages as described in TS 36.355 [19]

.  Specification changes required to support TBS in LPP consist primarily of information elements for Terrestrial Beacon Systems to support:

· UE capabilities negotiation, e.g. UE Capabilities indicate support of TBS (and TBS assistance) for various TBS systems (TBS Option 1, TBS Option 2)
· Assistance Data specific to TBS-based positioning 

· Identify which technology was used in UE position fix and TBS measurements, e.g. Provide Location Information indicates that it was calculated using TBS.
· TBS-based positioning also impacts the LCS-AP specification, i.e. protocol between the E-SMLC and the MME over the SLs interface. The current 3GPP LCS-AP procedures and messages in E-UTRAN are examined below and modifications required to support TBS are proposed for 3GPP TS 29.171
For specification impacts, see tables below for E-UTRA impacted specifications, and additional examples of these specification impacts are in [36]:
Table 9.2.1.2-1: TBS E-UTRA Specification Impacts [1]
	Impacted Specifications
	Impacted Sections
	Proposed change

	TS 36.355
	2. References
	Addition of references for TBS supporting information.

	TS 36.355
	3.2 Abbreviations
	Additional abbreviations added for TBS positioning

	TS 36.355
	6.3 Message Body IEs
	Addition of TBS IEs for RequestCapabilities, ProvideCapabilities, RequestAssistanceData, Provide AssistanceData, RequestLocationInformation, and ProvideLocationInformation

	TS 36.355
	6.5 Positioning Method IEs
	Additional IEs specific to TBS positioning technologies

	TS 36.305
	2. References
	Addition of references for TBS supporting information.

	TS 36.305
	3.2 Abbreviations
	Additional abbreviations added for TBS positioning

	TS 36.305
	8.
Positioning methods and Supporting Procedures
	Information to be transferred to/from the UE and E-SMLC, re-use of existing Capability transfer procedure, assistance data transfer procedure, and location information transfer procedure.

	TS 29.171
	7.4.13 Positioning Data 
	Addition of TBS to the Positioning Method and Usage IEs, The E-SMLC returns Location Information to MME, and this should indicate that it was calculated using TBS.


NOTE 1: Specification impacts apply to TBS Option 2. For TBS Option 1, existing OTDOA capabilities, assistance data, and location information transfer may be reused, or extended if needed.
To enable TBS positioning in UMTS control plane location, RRC [28], PCAP [29], RANAP [30], and TS 25.305 [31] protocols may be updated (e.g., UE capabilities, assistance data delivery, TBS measurement reporting).  Impacted sections to existing UMTS specifications required to enable TBS are shown below in table 9.2.1.2-2, and additional examples of these specification impacts are in [36].
Table 9.2.1.2-2: TBS UTRA Specification Impacts [1]
	Impacted Specifications
	Impacted Sections
	Proposed change

	TS 25.331 [28]
	2. References, 3.2 Abbreviations
	Addition of references, abbreviations 

	
	9, 10, 11 Positioning Method IEs
	No new messages or procedures are required, but the following RRC Positioning Messages will need to be extended to support TBS: Measurement Control, Assistance Data Delivery, Measurement Report, and the RRC UE Capability Procedure.

	TS 25.453 [29]
	2. References, 3.2 Abbreviations
	Addition of references and abbreviations

	
	9.2.2.55
Positioning Method
	Add TBS Positioning Method IE, which contains the Positioning Method used for SAS centric positioning method selection.

	TS 25.413 [30]
	2. References, 3.2 Abbreviations 
	Addition of references, abbreviations

	
	9.2.3.27 Position Data
	Add TBS Positioning Data Set IE to provide data related to the positioning methods in relation with the Location Report procedure

	TS 25.305 [31]
	2. References, 3.2 Abbreviations
	Addition of references, abbreviations

	
	4.3 Standard Positioning Methods (and sub-sections)
	Addition of TBS as a UE positioning method, and description. Re-uses existing messages and procedures.


NOTE 1: Specification impacts apply to TBS Option 1 and TBS Option 2.
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