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Introduction
This contribution evaluates the performance of TBS Option #2 with the configuration parameters and simulation assumptions given in the draft TR [1].
[bookmark: _Toc418517254]TBS Option #2 Simulation Results
Simulation was completed for the Baseline case and 923 MHz carrier case on 2MHz, 5MHz, and 10MHz modes. For all the modes in the Baseline case, the TX power level and the antenna gain are 46 dBm and 5 dBi respectively, with no TX timing error [1]. The TX power level and antenna gain for the 923 MHz carrier case are 43 dBm and 0 dBi respectively for the 2MHz and 5MHz modes, and 30 dBm and 6 dBi respectively for the 10 MHz mode. The TX timing error for all the modes in the 923 MHz carrier case is according to Table 7.2.1.1-1 of [1] where T1 = 5ns [2].

Figure 1 and Table 1 shows the results for the Baseline case and 923 MHz carrier case at 2MHz.
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Figure 1: 2MHz simulation results for TBS Option #2.

Table 1: 2MHz TBS Option #2 performance at various CDF percentiles.
	%tile
	2 MHz Baseline (meters)
	2 MHz 923mhz (meters)

	40
	15
	12

	50
	18
	16

	70
	25
	21

	80
	30
	26

	90
	35
	32



Figure 2 and Table 2 shows the results for the Baseline case and 923 MHz carrier case at 5MHz.
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Figure 2: 5MHz simulation results for TBS Option #2.

Table 2: 5MHz TBS Option #2 performance at various CDF percentiles.
	%tile
	5 MHz Baseline (meters)
	5 MHz 923mhz (meters)

	40
	6
	6

	50
	8
	8

	70
	11
	11

	80
	13
	12

	90
	15
	15



Figure 3 and Table 3 shows the results for the Baseline case and 923 MHz carrier case at 10MHz.
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Figure 3: 10MHz simulation results for TBS Option #2.

Table 3: 10MHz TBS Option #2 performance at various CDF percentiles.
	%tile
	10MHz Baseline (meters)
	10 MHz 923mhz (meters)

	40
	4
	4

	50
	5
	5

	70
	7
	7

	80
	8
	9

	90
	10
	11



[bookmark: _Toc418517255]Conclusions
The TBS Option #2 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. Specifically, the horizontal position error meets the requirements with a significant margin of 20-42 meters. Furthermore, a horizontal error of <50 meters is achieved at a CDF percentile of >99% for the simulation scenarios and cases investigated.
Proposal: Update TR 37.857 to include the results captured by Broadcom Corporation in this submission.
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[bookmark: _GoBack][bookmark: _Toc421602744][35] R1-153958, "TBS Option 2 simulation results"
7.2.1.3	TBS simulation results
Below are the baseline TBS simulation results with 10MHz system bandwidth [21][22][35].
Table 7.2.1.3-1: TBS Option 1/TBS Option 2 horizontal positioning error [m]
	Company
	40%
	50%
	70%
	80%
	90%

	Qualcomm Inc. (TBS Option 1)
	22
	27
	38
	44
	57

	NextNav (TBS Option 2 with rx1)
	19
	22
	28
	34
	41

	Broadcom (TBS Option 2 @ 2MHz, for baseline/923MHz scenarios)
	15/12
	18/16
	25/21
	30/26
	35/32

	Broadcom (TBS Option 2 @ 5MHz for baseline/923MHz scenarios)
	6/6
	8/8
	11/11
	13/12
	15/15

	Broadcom (TBS Option 2 @ 10MHz for baseline/923MHz scenarios)
	4/4
	5/5
	7/7
	8/9
	10/11



Table 7.2.1.3-3: TBS CDF percentiles for 50m horizontal positioning error [%]
	Qualcomm, Inc.
(TBS Option 1)
	NextNav 
(TBS Option 2)
	Broadcom 
(TBS Option 2)

	86%
	96%
	>99%
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