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Introduction

At RAN1#80bis, the scenarios and methodology for evaluating the performance of Terrestrial Beacon Systems (TBS) were agreed [1]. Two sets of TBS parameters were included: TBS option #1 and TBS option #2. This contribution evaluates the performance of TBS option #2 with the configuration parameters and simulation assumptions given in contribution [2].

MBS Simulation Results

Simulation results are shown for the standalone TBS scenario described in in Table 7.2.1.2-1 of [1], baseline case at 2 GHz. Note the TX power level and the antenna gain for this case are 46 dBm and 5 dBi respectively. The MBS system parameters and simulation assumptions are according to Table 2 in [2].

Simulation results are shown for two receiver implementations, namely ‘rx1’ that uses a conventional receiver and ‘rx2’, a receiver with advanced ranging capabilities. 

The simulation results for the baseline case are captured in Figure 1 and Table 1.
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Figure 1: Baseline simulation results for MBS
	%tile
	2 MHz rx1/rx2 (meters) 
	5 MHz rx1/rx2 (meters)
	10 MHz rx1/rx2 (meters)

	40
	23 / 12
	20 / 5
	19/2

	50
	27 / 13
	23 / 6
	22/3

	70
	35 / 18
	30 / 8
	28/3

	80
	41 / 22
	36 / 9
	34/4

	90
	48 / 26
	43 / 12
	41/5


Table 1: MBS baseline performance at various CDF percentiles

In addition, simulation results are also included for the 923 MHz carrier case outlined in Table 7.2.1.2-1 of [1]. Note the TX power level and antenna gain for this case are 43 dBm and 0 dBi respectively for the 2MHz and 5MHz parameter configurations, as appropriate for the M-LMS band, and 30 dBm and 6 dBi respectively for the 10 MHz parameter configuration, as appropriate for the ISM 915 MHz band, and consistent with the parameter values in [1]. 

The TX timing error model is according to Table 7.2.1.2-1 of [1] where T1 = 5ns [2]. 

The simulation results for the 923 MHz case are captured in Figure 2 and Table 2.
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Figure 2: MBS performance for 923 MHz case

	%tile
	2 MHz rx1/rx2 (meters) 
	5 MHz rx1/rx2 (meters)
	10 MHz rx1/rx2 (meters)

	40
	22 / 11
	20 / 5
	18/2

	50
	26 / 13
	24 / 6
	21/3

	70
	34 / 18
	30/ 8
	29/4

	80
	42 / 22
	36 / 10
	33/5

	90
	50 / 26
	43 / 11
	41/6


Table 2: MBS performance at various percentiles

Conclusions
The MBS implementation of the Terrestrial Beacon System has been shown to meet the FCC Wireless E911 location accuracy requirements, including a horizontal position error of less than 50 meters at the 80th percentile. In addition, the MBS system facilitates high precision position location, as a result of its design and signal characteristics, and its highly synchronized beacons, with precisely surveyed coordinates.

Proposal 1: MBS is an effective Terrestrial Beacon System and should be included in TR 37.857 evaluations and study item recommendations.

References

[1] R1-152335 “TP for TR37.857 Indoor Positioning Enhancements”
[2] R1-153075 “MBS description and configuration parameters”
3GPP


