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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 RAN4#75 include identifying impacted specifications.  

This contribution discusses the need for a TBS Option 2 performance specification similar to the performance specifications that exist for A-GNSS systems, namely 25.172 for UTRA [3] and 36.171 for E-UTRA [4].   
Discussion 

Performance requirements for A-GPS and A-GNSS systems have been specified in TS 25.171 [5] and TS 25.172 for UTRA [3] and TS 36.171 for E-UTRA [4]. The introduction of assisted TBS support in 3GPP to support indoor location for e911 calls is similar to the introduction to the support for A-GNSS systems in 3GPP. The primary difference between GPS and TBS Option 2 is that GPS signals are transmitted from satellites and TBS Option 2 signals are transmitted from terrestrial beacons. Because of the similarities between TBS Option 2 and GNSS systems it would be conceivable to document the TBS Option 2 requirements in TS 25.171 and TS 36.171. However, since TBS systems are not traditional satellite systems, the scope of these existing specifications would need to be expanded. 
An alternative is to create new specifications similar to 25.171 [5] and 36.171 for TBS Option 2 performance. TS 25.171 and TS 36.171 can be heavily leveraged for creating the new TBS Option 2 performance specification. In fact, there is a one to one mapping of A-GPS requirements and test cases to TBS Option 2 requirements and test cases. The TBS Option 2 signal is based on the GPS signal, and the call flow for A-TBS Option 2 is based on the A-GPS call flow. This commonality will minimize the amount of work for documenting the performance requirements for TBS Option 2. This current text proposal suggests adding the creation of two new specifications to TR 37.857 in order to identify the specification impact.
Summary
This contribution proposes text for the indoor positioning Study Item Technical Report, TR 37.857. It is proposed that the performance specification impacts be documented in the TR. 
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7.2.1.4
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.
7.2.1.4.1
Architecture Impacts

TBS positioning technologies should leverage the existing LCS architecture defined in TS 23.271[26], with no impacts to the high-level system architecture specifications.  TBS technologies should also re-use the interfaces and procedures in TS 36.305 [27] Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN with the addition of identification of TBS as a positioning method.

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.

For specification impacts, see tables below for E-UTRA impacted specifications:
Table 7.2.1.4.2-1: 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 [28], PCAP [29], RANAP [30], and TS 25.305 [31] protocols may be updated (e.g., UE capabilities, assistance data delivery, TBS measurement reporting).

Table 7.2.1.4.2-2: TBS UTRA Specification Impacts

	Impacted Specifications
	Impacted Sections
	Proposed change

	TS 25.331 [28]
	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 [29]
	2. References, 3.2 Abbreviations, 9 Positioning Method IEs
	Addition of references, abbreviations, and information elements for TBS supporting information.

	TS 25.413 [30]
	2. References, 3.2 Abbreviations, 9 Positioning Method IEs
	Addition of references, abbreviations, and information elements for TBS supporting information.

	TS 25.305 [31]
	2. References, 3.2 Abbreviations, 4.3 Standard Positioning Methods
	Addition of references, abbreviations, and TBS supporting information.


7.2.1.4.3
Performance considerations for TBS Option 2
Performance requirements for A-GPS are specified in TS 25.171 for UTRA [35] and performance requirements for A-GNSS are specified in TS 36.171 for E-UTRA [36]. Similarly, the structure and contents of 25.171 and 36.171 may be re-used for TBS Option 2 with a one to one mapping of the GPS performance requirements and test cases to TBS Option 2 performance requirements and test cases.  Specifically, the following sections may be re-used and considered for a GNSS-like signal, e.g. defined by TBS Option 2:
Table 7.2.1.4.3-2: Performance Specification Considerations
	Requirements
	TS 25.171 section
	TS 36.171 section

	Measurement signals
	4.2
	4.2 

	Time assistance 
	4.4
	4.4

	Requirements for UEs supporting multiple signals


	N/A
	4.7, 4.8

	Minimum performance requirements (e.g. sensitivity, nominal accuracy, dynamic ranging, multi-path scenarios, moving and periodic update scenarios)


	5
	5, 6

	Requirements for conformance tests 
	Annex A, B
	Annex A, B
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