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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 RAT independent positioning technologies, including Terrestrial Beacon Systems (TBS) [1].  At RAN1 #78bis, a work plan was presented for information [2].  The objectives for completion in RAN2#90 include identification of potential impacts to RAN2 specifications for supporting positioning enhancements.  At RAN1#80bis, technology overview, evaluation scenarios, and configuration parameters were agreed for Terrestrial Beacon Systems [3].
This contribution is a TP against TR 37.857 to include enhancements for Terrestrial Beacon Systems.

Discussion 

This contribution proposes utilization of reliable, wide-area, RAT-independent positioning technologies to enhance indoor positioning. The benefits related to these types of enhancements are significant and based on the discussion at RAN1#80 and RAN1#80bis, we propose to add a description of the RAN2 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 RAN2 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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9
Identified UTRA and E-UTRA impacts 

Editor’s Note: To be determined for RAT-dependent and RAT-independent positioning technology enhancements, for LTE and UMTS specifications (if applicable), including impacts to Network and UE complexities/coexistence and specification impacts.
9.1
RAT-dependent positioning enhancements specification impacts
Editor’s Note: To be determined
9.2
RAT-independent positioning enhancements specification impacts

9.2.1
Terrestrial Beacon Systems (TBS) Impacts
For determining specification impacts, TBS positioning technologies may be classified into 3 categories as follows, based on where the UE location computation takes place and the origin of the measurements or assistance information.  

· Standalone positioning (autonomous) – The UE performs TBS measurements and location computation without network assistance.  
· UE-assisted positioning – The UE provides TBS position measurements to the network for computation of a location estimate by the network. The network may provide assistance data to the UE (to help or enable position measurements).  

· UE-based positioning – The UE performs TBS position measurements and computation of a location estimate. The assistance data for one or both of these functions may be provided to the UE by the network.
9.2.1.1
Architecture Impacts

TBS positioning technologies should leverage the existing LCS architecture defined in TS 23.271 [11], with no impacts to the high-level system architecture specifications.  TBS technologies should also re-use the interfaces and procedures in TS 36.305 [12] Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN with the addition of identification of TBS as a positioning method.
9.2.1.2
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[13].  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.

For specification impacts, see tables below for E-UTRA impacted specifications:
· Table 9.2.1.2-1: TBS E-UTRA Specification Impacts
	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.


To enable TBS positioning in UMTS control plane location, RRC [14], PCAP [15], and RANAP [16] protocols may be updated (e.g., UE capabilities, assistance data delivery, TBS measurement reporting).

Table 9.2.1.2-2: TBS UTRA Specification Impacts

	Impacted Specifications
	Impacted Sections
	Proposed change

	TS 25.331 [14]
	2. References, 3.2 Abbreviations, 9, 10, 11 Positioning Method IEs
	Addition of references, abbreviations, and information elements for TBS supporting information. 

	TS 25.453 [15]
	2. References, 3.2 Abbreviations, 9 Positioning Method IEs
	Addition of references, abbreviations, and information elements for TBS supporting information.

	TS 25.413 [16]
	2. References, 3.2 Abbreviations, 9 Positioning Method IEs
	Addition of references, abbreviations, and information elements for TBS supporting information.
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