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1 Introduction

During, RAN4#64 in Qingdao the specification of the LMU performance requirements was discussed.  In this contribution we propose to base the effective SNR used for each of the performance test requirements of section 7 of 36.111 on a selected value for the probability of detection and adjusted to account for an implementation margin of 2 dB[1].  Once the SNR at the specified probability of detection is known we can define the signal and interferer power levels and then use simulation to determine the UL-RTOA measurement accuracy in Ts units.  To illustrate the approach the results of an example simulation using AWGN as the interferer is provided to determine the test requirement SNR.
2 Discussion

2.1 Simulation approach and Modelling

The test requirements in section 7 of 36.111 assume that the RF link is modelled as one UE transmitting to one LMU.  Accordingly, the simulation assumes the same one-to-one link.  The simulation approach is to use a fixed reference channel for the PUSCH, such as A1-3 [2], configured for 100 transmissions of the SRS with periodicity of 5 ms.  The interferer is AWGN with the power measured over 
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resource blocks for the 10 MHz channel bandwidth as dBm/9.0 MHz.  The total power of the SRS was equal to the total power of the PUSCH.  This example simulation assumes that the equipment and RF channel are ideal and that the input power levels are high enough for the receiver’s noise figure to be masked.  Details of the settings used for the simulation are found in Appendix A.

3 Simulation Results

3.1 Detection results

The detection results are shown in figures 1 and 2.  Figure 2 is zoomed into the area about the proposed value of the probability of detection, 95%.  At 95% probability of detection the SNR is -15.25 dB.  Under the proposed method the test requirement SNR for the wanted signal in AWGN would be -15.25+IM=-13.25 dB.  For example, for the UL-RTOA accuracy in AWGN test requirement with the wanted signal power at -80 dBm the AWGN power would be set to -66.76 dBm.  The delay accuracy requirement would be found through simulation with the SNR at -15.25 dB.  
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Figure 1.  Probability of Detection in AWGN
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Figure 2.  Probability of Detection in AWGN near 95%
3.2 Interference 

As mentioned, the interference is modelled as AWGN in a 10 MHz channel with the SNR determined by measuring the interferer power in dBm/9.0 MHz.  For all other channel bandwidths, such as 1.4 MHz, the AWGN measurement bandwidth would be 
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× 12 × 15 kHz.
4 Summary

An example simulation was provided to illustrate the proposed method to determine the conditions for the test requirements of section 7 in 36.111.  In this example the SNR at which the SRS was detected with 95% probability was found to be -15.25 dB.  The test requirement SNR would then be adjusted by the implementation margin to -13.25 dB.  
Proposal 1: The assumed probability of detection for use in specifying the test requirements for section 7 of 36.111 shall be 95%.
Proposal 2:  For each specific test requirement the input signal SNR levels found through simulation at the 95% probability of detection will be increased by an implementation margin of 2 dB.

Proposal 3:  For each specific test requirement the UL-RTOA accuracy in units of Ts shall be found through simulation with the input SNR corresponding to the 95% probability of detection point.
Appendix A: Simulation Assumptions

Table 1 Simulation assumptions
	Channel

	Channel Bandwidth
	10 MHz

	PUSCH
	FRC A1-3 [2]

	PUSCH power level
	-80 dBm

	Cyclic prefix
	normal

	SRS

	Hopping 
	disabled

	srs-BandwidthConfig
	0

	srs-Bandwidth
	0

	FrequencyDomainPosition
	0

	srs-SubframeConfigIndex
	2

	Periodicity
	5 ms

	Number of Resource Blocks
	48

	Number of Transmissions
	100

	SRS power level
	-80 dBm

	Simulation

	Search window
	10us

	Detection false alarm rate
	0.50%

	Non-coherent combining
	100 SRS transmissions

	Receiver Noise Figure
	4 dB

	Interferer
	AWGN

	Interferer measurement bandwidth
	9.0 MHz

	SNR range
	-30 to 0 dB
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