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1 Introduction

At RAN#72 in June 2016, a Release 13 work item for (UE) Conformance Test Aspects – Indoor Positioning Enhancement Support for LTE and UMTS UTRA_LTE_iPos_enh-UEConTest was approved [1]. A revised WID was approved at RAN#73 in September 2016 [2]. 
At RAN5#72 a CR was agreed for 37.571-1 [3] and was subsequently approved at RAN#73. This CR had TBDs for Test System Uncertainties and Test Parameter Relaxations. This document explains rationale behind the values being proposed to replace the TBDs.  
2 Discussion
1.1 Test System Uncertainties
In [3] there were four Test System Uncertainties: Absolute MBS Signal Level, Relative MBS Signal Level, MBS Beacon Relative Delay and Response Time. In offline discussion after RAN5 #72, it was decided that since there is only one slot per beacon in each of the test cases, that only Beacon Power Level is needed and not relative beacon power level. It was also decided that rather than MBS Beacon Relative Delay, the Test System Uncertainty parameter should be Code Phase Delay. So, the proposed MBS Test System Uncertainties are now Beacon Power Level, Response Time and Code Phase Delay. 
1.1.1 Beacon Power Level
For A-GNSS Signal levels, the Test System Uncertainty is ±1 dB. Since the MBS technology is similar to A-GNSS and the test equipment will likely be the same or similar, ±1 dB is proposed for the Beacon Power Level Test System Uncertainty. 
1.1.2 Measurement Reporting Delay 
For A-GNSS, the Response Time Test System Uncertainty is ±300 ms. Since MBS technology is similar to A-GNSS and the test equipment will likely be the same or similar, ±300 ms is proposed for MBS Measurement Reporting Delay Test System Uncertainty. 

1.1.3 Code Phase Delay
The test system uncertainty for A-GNSS accuracy is expressed in terms of distance. The position error test system uncertainty ±0.05m for A-GNSS. Since MBS accuracy requirements are in terms of code phase measurement accuracy rather than position, the related MBS code phase delay test system uncertainty is in units of time rather than distance. Again, due to the similarities between MBS and A-GNSS and the related test equipment, it was proposed that the MBS code phase delay test system uncertainties be based on the A-GNSS position error test system uncertainty. In order to base the MBS code phase delay test system uncertainty on the A-GNSS position error uncertainty, the A-GNSS positon error uncertainty needs to be converted to time uncertainty. 
If 0.05meters is divided by the speed of light, the corresponding time is 167 ps. However, HDOP also needs to be considered. The same A-GNSS position error test system uncertainty is used for each of the A-GNSS requirements regardless of the HDOP range. The sensitivity requirement and nominal accuracy requirements use HDOP of 1.1 to 1.6, the dynamic range requirement uses HDOP of 1.4 to 2.1, and the multipath requirement uses HDOP of 1.8 to 2.5. Since the test equipment will need to have position error test system uncertainty of 0.05m, even for the multipath requirement, it is proposed to use A-GNSS HDOP of 2.3 to calculate an equivalent time uncertainty. So dividing 167 ps by HDOP of 2.3, results in a Code Phase Delay test system uncertainty of ±73 ps. 
The above analysis based on the GNSS test system uncertainty may be overly strict and cause an undue impact on the test equipment. As an alternative, we can work backwards from the desired Test Parameter Relaxation. Offline it was discussed that 10% of the measurement target has traditionally been used. For the MBS Nominal and Dynamic Range test cases, there is a 50 ns (5.0035 x 10-5 ms) code phase difference conformance requirement, so 10% would be 5 ns. If we use 5 ns as the Code Phase Difference Test Parameter Relaxation, and the reporting uncertainty is 238 ps (half of the MBS code phase measurement reporting step size), then the Test System Uncertainty for the Code Phase Difference would be 4.762 ns. Since the Code Phase Difference uncertainty is the difference between two independent code phase errors, the Code Phase Difference uncertainty is equal to the square root of the two times the Code Phase Delay uncertainty. Hence, dividing the Code Phase Difference uncertainty by √2 gives 3.37 ns for the Code Phase Test System Uncertainty. 
Therefore, 3.37 ns is proposed as the Code Phase Delay Test System Uncertainty. 
It may be useful to note that the only code phase difference that will matter for testing is high power beacons to high power beacons, and low power beacons to low power beacons. In the test cases defined, these beacons have the same code phase delay (they can be assumed to be perfectly synchronized at the UE receiver). None of the test requirements depend on the code phase delay difference between high and low power beacons which have different code phase delays. That may be a factor for the test equipment implementation.

1.2 Test Parameter Relaxation

In [3] the test parameters were Absolute MBS signal level, Difference of Code Phase Measurements and Response Time. In offline discussions it was decided that the Test Parameter Relaxations should be Beacon Power Level, Code Phase Difference and Response Time. 
According to TS 37.571-1[4] the Test Parameter Relaxations are used to relax the conformance requirement to derive the Test Requirements. The Test Parameter Relaxations are derived from Test System Uncertainties, regulatory requirements and criticality to system performance.

1.2.1 Beacon Power Level
Since the -30 dBm beacon transmit power for the MBS Measurement Reporting Delay, Nominal Measurement Accuracy, and Measurement Accuracy in Multipath are not critical levels, 0dB of Test Parameter Relaxation is proposed for the Beacon Power Level for those test cases. For the Sensitivity and Dynamic Range test cases the signal levels are important, and since the Beacon power level test system uncertainty is ±1 dB, the Beacon Power Level Test Parameter Relaxation of 1 dB is proposed.
1.2.2 Code Phase Difference 
The Code Phase Difference measures the difference in the code phase between two beacons. Because there is an independent error for the code phase of each beacon, the Code Phase Difference uncertainty is equal to the square root of the sum of the squares of the individual Code Phase Delay test system uncertainties, or √2(Code Phase Delay test system uncertainty. 238 ps is added to the Code Phase Difference uncertainty to get the Code Phase Difference test parameter relaxation. 
5 ns Code Phase Difference relaxation (10 % of the 50 ns code phase difference requirement) was used for calculating the Code Phase Difference test parameter relaxation in section 2.1.3.  Code Phase Delay test parameter relaxation of 5 ns is being proposed here. 

1.2.3 Measurement Reporting Delay Response Time

Since the proposed MBS Measurement Reporting Delay Response Time system uncertainty is ±300 ms, the Measurement Reporting Delay Response Time test parameter relaxation is 300 ms.    

1.3 Summary

It is proposed that the following be used for Test System Uncertainties and Test Parameter Relaxations:
Table C.1.4-1: Maximum Test System Uncertainty for MBS Minimum Performance tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	11.1 MBS Measurement Reporting Delay
	Beacon power Level
	±1 dB
	

	
	Response time
	±300 ms
	

	11.2 MBS Sensitivity Measurement Accuracy
	Beacon power level
	±1 dB
	

	
	Code phase delay
	±3.37 ns
	Code phase delay error consists of  ns system uncertainty. The effect of position reporting resolution of approximately  ps (see note) is not included in the allowable test system uncertainty but is included in the Test Parameter Relaxations since this resolution limitation limits the reporting capability of the UE. For simplicity the combined Test Parameter Relaxation is given as √2(3.37ns + 238 ps = 5ns

	11.3 MBS Nominal Measurement Accuracy
	Beacon power level
	±1 dB
	

	
	Code phase delay
	±3.37 ns
	Code phase delay error as above

	11.4 MBS Dynamic Range Measurement Accuracy
	Beacon power level
	±1 dB
	

	
	Code phase delay
	±3.37 ns
	Code phase delay error as above

	11.5 MBS Measurement Accuracy in Multipath
	Beacon power level
	±1 dB
	

	
	Code phase delay
	±3.37 ns
	Code phase delay error as above

	Note: Code phase delay is equal to the propagation delay from the (simulated) beacon transmitter to the UE receive antenna based on the propagation distance in the test case.


Table C.2.3-1: Test Parameter Relaxations for MBS Minimum Performance tests

	Clause
	Test Parameter Relaxation

	11.1 MBS Measurement Reporting Delay
	Beacon power level
	0 dB (no relaxation)

	
	Response time
	300 ms

	11.2 MBS Sensitivity Measurement Accuracy
	Beacon power level
	1 dB

	
	Code phase difference
	5 ns

	11.3 MBS Nominal Measurement Accuracy
	Beacon power level
	0 dB (no relaxation)

	
	Code phase difference
	5 ns

	11.4 MBS Dynamic Range Measurement Accuracy
	Beacon power level
	1 dB

	
	Code phase difference
	5 ns

	11.5 MBS Measurement Accuracy in Multipath
	Beacon power level
	0 dB (no relaxation)

	
	Code phase difference
	5 ns


Table C.4.3: Derivation of Test Requirements for MBS Minimum Performance tests

	Test
	Conformance requirements in
11.1.3, 11.2.3, 11.3.3, 11.4.3 and 11.5.3
	Test Parameter Relaxation (TPR)
	Test Requirement

	11.1 MBS Measurement Reporting Delay
	Beacon power level
	-30 dBm
	0 dB
	Level+TPR: -30 dBm

	
	Response time
	12 seconds
	300 ms
	Time+TPR: 12.3 s

	11.2 MBS Sensitivity Measurement Aaccuracy
	Beacon power level
	-130 dBm
	1dB
	Level+TPR: -129 dBm

	
	Code phase difference
	[2.3586 ( 10-4] ms
	5 ns
	Error+TPR: [2.4086 ( 10-4] ms

	11.3 MBS Nominal Measurement Accuracy
	Beacon power level
	-30 dBm
	0dB
	Level+TPR: -30 dBm

	
	Code phase difference
	[7.0760 ( 10-5 ] ms
	5 ns
	Error+TPR: [7.5760 ( 10-5] ms

	11.4 MBS Dynamic Range Measurement Accuracy
	High Power Beacon power level
	-30 dBm
	0dB
	Level+TPR: -30 dBm

	
	Code phase difference
	[7.0760 ( 10-5 ] ms
	5 ns
	Error+TPR: [7.5760 ( 10-5] ms

	
	Lowe Power Beacon power level
	-130 dBm
	1dB
	Level+TPR: -129 dBm

	
	Code phase difference
	[2.3586 ( 10-4] ms
	5 ns
	Error+TPR: [2.4086 ( 10-4] ms

	11.5 MBS Measurement Accuracy in Multipath
	Beacon power level
	-30 dBm
	0dB
	Level+TPR: -30 dBm

	
	Code phase difference
	[2.3586 ( 10-4] ms
	5 ns
	Error+TPR: [2.4086 ( 10-4] ms


2 Summary

It is recommended that the above test system uncertainties and test parameter relaxations be incorporated into TS 37.571 for the MBS test cases. 
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