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Introduction

At RAN #69 a new Release 13 Work Item was approved for Indoor Positioning Enhancements [1], and the WID was revised at RAN#70 [2]. At RAN4#78, it was agreed that a new 37 series technical specification would be created for performance for enhanced positioning technologies [3]. The WID was subsequently revised at RAN#71 [4].   

Discussion

This contribution is a text proposal for TS 37.171 to begin to flesh out some of the performance requirements for MBS technology. The signal strength for Sensitivity, Nominal Accuracy and Dynamic Range were discussed by RAN4 RF at RAN4 #78bis [5]. The following agreement was captured in the RF Chairman’s notes:

· Sensitivity: -130 dBm/2MHz

· Dynamic Range: -30 dBm to -130 dBm 

· Nominal:  -30 dBm 

· Dynamic range can be broken into three tests.

In offline discussion it was suggested that this TP cover UTRA in addition to LTE. 
Summary
It is proposed that this Text Proposal for TS 37.171 be approved. This revision includes agreements from RAN4 RF, as well as the addition of UTRA.
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3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], TS 36.101 [Z], TS 37.104 [Y] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

MBS

Metropolitan Beacon System
3.4
Test tolerances

The requirements given in the present document make no allowance for measurement uncertainty. The test specification 3GPP TS 37.xxx -1 [TBD] will define test tolerances. These test tolerances are individually calculated for each test. The test tolerances are then added to the limits in the present document to create test limits. The measurement results are compared against the test limits as defined by the shared risk principle.

Shared Risk is defined in ETR 273-1-2 [X], subclause 6.5.
4
General
4.1
Introduction
The present document defines the minimum performance requirements for UEs that support RAT Independent positioning technologies. 
4.2
MBS Measurements
This section describes the measurements for MBS positioning.
4.2.1
MBS measurement parameters
The measurement parameters are the MBS code phase measurements contained in the TBS-MeasurementInformation  IE provided in the LPP message of type PROVIDE LOCATION INFORMATION [W] for LTE, and the UE Positioning AddPos measured results IE in the MEASUREMENT REPORT message for UTRA [R]. 
4.2.2
MBS Measurement time
For LTE, MBS measurement time is defined as the time starting from the moment that the UE has received the LPP message of type REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE LOCATION INFORMATION on the Uu interface. The response times specified for all test cases are based on new measurements  unless otherwise stated, i.e. the UE shall not re use any information on measurements or other aiding data that was previously acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509 [V] clause 6.9 for the purpose of deleting this information and is detailed in subclause B.1.10. 
For UTRA, MBS measurement time is defined as the time starting from the moment that the UE has received the final RRC measurement control message containing reporting criteria different from "No Reporting" sent before the UE sends the measurement report containing the MBS measured results, and ending when the UE starts sending the measurement report containing the measured result on the Uu interface. The response times specified for all test cases are based on new measurements  unless otherwise stated, i.e. the UE shall not re use any information on measurements or other aiding data that was previously acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 34.109 [11] clause 5.4 for the purpose of deleting this information and is detailed in subclause B.1.10.
The measurements for n=10 MBS beacons, enabled across the slots of an MBS transmission period, shall be available at the UE by
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 is the total time for detecting and measuring n beacons
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 is the elapsed time from the trigger of the measurement to the start of the first MBS transmission period
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Figure 4.2.2.1 MBS Measurement Time
4.2.3
RRC states for MBS measurements

For LTE, the minimum MBS performance requirements are specified in clauses 5 for RRC_CONNECTED state. 
For UTRA, the minimum MBS performance requirements are specified in clause 5 for different RRC states that include Cell_DCH and Cell_FACH. 
4.2.4
MBS Error Definitions

The code phase measurement error is defined as the difference between the actual code phase for a given MBS beacon (accounting for possible measurement bias such as introduced by the UE clock), and the estimated code phase for that beacon, as reported in the LPP message of type PROVIDE LOCATION INFORMATION for LTE[W], and the UE Positioning AddPos measured results IE in the MEASUREMENT REPORT message for UTRA [R]. 
When accounting for the measurement bias is not feasible in test equipment, an alternative methodology can be to use the difference between the estimated code phase measurements reported (for example, the difference between successive such measurements), and the respective difference of the actual code phases for the corresponding beacons. The difference between the actual code phase measurements is DiffCodePhaseact, and the difference between the estimated code phase measurements is DiffCodePhaseest. The code phase measurement errors are defined as the magnitude of (DiffCodePhaseact - DiffCodePhaseest). When this methodology is employed, the accuracy requirements shall be scaled by a factor S to account for the compounding of error. For the scenarios in the specification at this time, a value of S=
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 shall be used.
5
MBS minimum performance requirements

The minimum performance requirements specified in clause 5 apply for UEs that support MBS. 
The code phase accuracy requirements in this clause are statistical in nature and pertain to the 90th percentile of the distribution.
The measurement time for each requirement shall be TMBS_meas as described in 4.2.2. This clause does not include nor consider delays occurring in the various signalling interfaces of the network.
5.1
Sensitivity

A sensitivity requirement is essential for verifying the performance of MBS receiver in weak signal conditions. In order to test the most stringent signal levels for the beacons the sensitivity test case is performed in AWGN channel. This test case verifies the UE MBS performance at the lowest signal levels.

In MBS deployments, target sensitivity levels of -130 dBm (at the UE antenna connector, across the signal bandwidth) are used.
The minimum requirements for the Sensitivity scenario are shown in Table 1.
Table 5.1.1: Requirements for Sensitivity scenario

	Scenario
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)

	Sensitivity
	-130
	1.6678 x 10-4 


5.2
Nominal Accuracy

Nominal accuracy requirement verifies the UE MBS performance in ideal conditions. The primary aim of the test is to ensure good accuracy when the MBS signal conditions allow it. 
In this requirement AWGN channel model is used and the signal level is above the noise floor.

The minimum requirements for the Nominal scenario are shown in Table 2.
Table 5.2.1: Requirements for Nominal scenario

	Scenario
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)

	Nominal
	-30
	5.0035 x 10-5 


5.3
Dynamic Range

The dynamic range scenario is targeted at testing the performance of the MBS receiver under time varying signal conditions. This test case is important for a system such as MBS where the time slotting of beacons is used. 
The maximum signal level of a MBS beacon is expected to be -30 dBm (at the UE antenna connector). This can be shown theoretically by assuming a TX power of 40 dBm and a minimum coupling loss between the transmitter and the UE of 70 dB [S]. 
For this scenario, the power level of the MBS beacons shall be alternated between the strongest (-30 dBm) to the weakest (-130 dBm) across consecutive slots in a MBS transmission period. 
The minimum requirements for the Dynamic Range scenario are shown in Table 3.
Table 5.3.1: Requirements for Dynamic Range scenario

	Scenario
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)

	Dynamic Range
	-30, -130
	5.0035 x 10-5,1.6678 x 10-4 


The dynamic range requirement can be broken up into 3 separate tests to facility test equipment implementation. For example, test 1 could cover -30 to -65 dBm, test 2 could cover -65 to -100 dBm and test 3 could cover -95 to -130 dBm. 
5.4
Multipath scenario

The purpose of the test case is to verify the receiver's tolerance to multipath. 

One approach is to reuse the scenario from [U], Table 7.2.1.1-1. 

An alternative approach is to re-use the Multipath scenario from [T] with modifications as needed to account for the MBS network. In this approach, a two-tap channel is used, where the first tap represents LOS signal and the second reflected and attenuated signal. This approach may be more suitable for testing since individual channels are typically used to model each multipath and a limited number of test channels are generally available in test equipment. However, the multipath profile (delay and power levels) may need adjustment to account for the indoor channel.
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