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Introduction

At RAN #69 a new Work Item was approved for Indoor Positioning Enhancements [1].  The Core Work Item was completed at RAN #70 in December, 2015. The Performance Work Item is scheduled to be completed in June 2016. A revised WID was approved at RAN #70 [2]. For the Performance WI, the work consists of  “Specify the UE performance requirements for positioning enhancements [RAN4].”
TS 36.171 and TS 25.172 are listed as affected specifications, with the following note: “Perf part (Note this specification may be updated to include TBS or an equivalent new specification to cover these aspects could be created).”
This document makes some proposals for documenting the performance aspects of MBS receiver testing.
Discussion

With the recent introduction of MBS positioning technology into the Release 13 UMTS and LTE specifications, MBS performance requirements are needed. MBS is similar to A-GNSS, in that they are both non-3GPP technologies that can be used to provide positioning for 3GPP technologies. Performance requirements for A-GPS with FDD UTRA are documented in 25.171 [4]. A-GANSS performance requirements for FDD UTRA are documented in 25.172 [5], and for TDD in 25.173 [6]. Performance requirements for A-GNSS for LTE are in 36.171 [7]. 
Given the similarities between performance requirements for LTE and UMTS, this contribution discusses the requirements in a format that can be applied to both LTE and UMTS specifications. 

Performance metrics

Performance metrics are needed for MBS performance testing. Because of the similarities between MBS and GNSS systems, it is desirable to reuse as much test hardware and software as practical. Therefore, when choosing metrics for MBS performance, RAN4 should use the same metrics as used for GNSS systems where possible. For A-GNSS performance requirements in 36.171 and 25.171, 25.172 and 25.173, the minimum performance requirements are the Success Rate, the 2-D position error and the Max Response time. 

Proposal 1: MBS performance requirements shall use Success Rate, 2-D position error and Max Response time.
Minimum Requirements 

This section contains a proposal for minimum requirements for each of the testing cases. The 50 meter accuracy requirement in the FCC’s 4th R&O in the Matter of Wireless E911 Location Accuracy Requirements [8] is proposed here to be used as the baseline location accuracy, with the response time lowered from 30 seconds in the R&O to 20 seconds to allow for other latencies. 20 seconds response time is also in the A-GNSS requirements. Location accuracy is the only metric that makes sense for standalone mode, since a location and not measurements are sent by the UE. Location accuracy is also the most straightforward, easily understood metric for positioning performance. Also, it is proposed to use the same 95% success rate as in the A-GNSS requirements [7]. 

Minimum requirements 

	Success rate
	2-D position error
	Max response time

	95 %
	50 m
	20 s


Proposal 2: Use 50 meters from the FCC 4th E911 R&O as the basis for MBS performance requirements, and 95% success rate and 20 second response time based on A-GNSS requirements.  

MBS Performance requirement categories

For A-GNSS systems, the performance requirements include 

· Sensitivity

· Nominal Accuracy

· Dynamic Range

· Multipath Scenario

· Moving Scenario and periodic updates

Because MBS technology was added primarily for indoor location for E911, the Moving scenario is not needed. Given the baseline location accuracy, the Nominal Accuracy case is no longer necessary. The MBS performance requirements should include 1) Sensitivity, 2) Dynamic Range[, 3) Multipath Scenario].

Proposal 3: It is proposed that the MBS performance requirements include 1) Sensitivity, 2) Dynamic Range[, 3) Multipath Scenario].

Outline

Given the similarities between MBS and GNSS systems, the GPS/GANSS/GNSS performance specifications can be used as a model for the outline for the MBS performance specifications.
Proposal 3: The following outline is proposed for MBS performance requirements:

· General Performance Requirements

· Sensitivity
· Test Parameters
· Dynamic Range

· Test Parameters

· [Multipath Scenario

· Test Parameters]
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 performance of the position estimate at the lowest signal levels.
The conditions from the Sensitivity scenario in the performance requirements for A-GNSS [7] can be reused, with the modification of network layout and signal levels appropriate for the MBS network. Note that in MBS deployment, target sensitivity levels of -130 dBm (at the UE antenna connector) are used.

Sensitivity Test parameters

	Parameters
	Unit
	Value

	Network layout
	-
	According to Table 7.2.1.1-1 of [3] 

	Propagation conditions 
	-
	AWGN

	MBS Signal for one beacon
	dBm
	-125

	MBS Signal for remaining beacons
	dBm
	-130


Dynamic Range

This test verifies the accuracy of the receiver under scenarios when the visible beacons have different power levels and/or when the signal powers vary across time in order to test the AGC response/performance of the receiver. The conditions from the Sensitivity scenario in the performance requirements for A-GNSS [7] can be reused, with the modification of the network layout and signal levels appropriate for the MBS network.
The maximum signal level of an MBS beacon is expected to be ~ -30 dBm (as measured at the UE antenna connector). This can be calculated by assuming a TX power of ~ 40 dBm and a minimum coupling loss between the transmitter and the UE of 70 dB [9]. 
Dynamic Range Test parameters

	Parameters
	Unit
	Value

	Network layout
	-
	According to Table 7.2.1.1-1 of [3]

	Propagation conditions
	-
	AWGN

	Power Levels of Beacons
	dBm
	-30 to -130


Proposal 5: Use the details above for the MBS Sensitivity and Dynamic Range test cases. 
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 [3], Table 7.2.1.1-1. 

An alternative approach is to re-use the Multipath scenario from [7] 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 is generally avaible in test equipment. However, the multipath profile (delay and power levels) may need adjustment to account for the indoor channel.

Proposal 6: Discuss the Multipath test case further.

Summary
This contribution is intended to initiate the discussion of MBS performance requirements. It is recommended that RAN4 agree to the following proposals:

Proposal 1: MBS performance requirements shall use Success Rate, 2-D position error and Max Response time.
Proposal 2: Use 50 meters from the FCC 4th E911 R&O as the basis for MBS performance requirements, and 95% success rate and 20 second response time based on A-GNSS requirements.  
Proposal 3: It is proposed that the MBS performance requirements include 1) Sensitivity, 2) Dynamic Range[, 3) Multipath Scenario].
Proposal 4: The following outline is proposed for MBS performance requirements:

· General Performance Requirements

· Sensitivity

· Test Parameters
· Dynamic Range

· Test Parameters

· [Multipath Scenario

· Test Parameters]
Proposal 5: Use the details above for the MBS Sensitivity and Dynamic Range test cases. 

Proposal 6: Discuss the Multipath test case further.
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