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Wabtec (Gilsson Antenna) 
Impaired GPS Signal with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Posit ion Error 20 (m) 
(3-minute averaging w indow) 

Device: Wa btec 
Antenna: Gilsson 

GPS Condition: 
Impaired GPS Signal w ith Motion 

LTE Condition : 
1526-1536 M Hz LTE (Downlink) 
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Wabtec (Gilsson Antenna) 
Impaired GPS Signal with Motion I 1627 .5-1637 .5 MHz LTE (Uplink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Wabtec 
Antenna : Gilsson 

GPS Condition: 
Impaired GPS Signal with Motion 

LTE Condition: 
1627.5-1637.5 M Hz LTE (Uplink) 
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Wabtec (Gilsson Antenna) 
Impaired GPS Signal with Motion I 1646.5-165.6.5 MHz LTE {Uplink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 2D (m) 
(3-minute averaging window) 

Device: Wabtec 
Antenna: Gilsson 

GPS Condition: 
Impaired GPS Signal with Motion 

LTE Condition: 
1646.5-1656.5 MHz LTE (Uplink) 
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Wabtec (Gilsson Antenna) 
Impaired GPS Signal with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 

~(3-m inute averaging window} 

Device: Wabtec 
Antenna: Gilsson 

GPS Condition: 

Impaired GPS Signal wit h Mot ion 

LTE Condition: 
1670-1680 MHz LTE (Downlink) 

• Mean Position Error 20 (m) 
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- Wabtec (PCTEL Antenna) 

Condition: Impaired GPS Signal with Motion 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 
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• • • 
Wabtec (PCTEL Antenna) 
Impaired GPS Signal with Motion I GPS Only (No LTE Signal) 

Device Category: G LN 

Key Performance Indicator: 
M ean Posit ion Error 2D (m} 

(3-minute averaging window} 

Device: Wa btec 

Antenna: PCTEL 

GPS Condition: 
Impai red GPS Signal with M otion 

LTE Condition: 
GPS Only (No LTE Signal} 
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• • • 
Wabtec (PCTEL Antenna) 
Impaired GPS Signal with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging w indow) 

Device: Wabtec 
Antenna: PCTEL 

GPS Condition : 
Impaired GPS Signal w ith Motion 

LTE Condition : 
1526-1536 MHz LTE (Downlink) 

• Mean Position Error 20 (m) 
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Roberson and Associates, LLC 

Position Error at Various LTE Power Levels 
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• • • 
Wabtec (PCTEL Antenna) 
Impaired GPS Signal with Motion I 1627 .5-1637 .5 MHz LTE (Uplink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Wabtec 
Antenna: PCTEL 

GPS Condition : 
Impaired GPS Signal with Motion 

LTE Condition: 
1627.5-1637.5 MHz LTE (Uplink) 

• Mean Position Error 20 (m) 
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• • • 
Wabtec (PCTEL Antenna) 
Impaired GPS Signal with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging w indow) 

Device: Wa btec 
Antenna: PCTEL 

GPS Condition : 
Impaired GPS Signal with Motion 

LTE Condition : 
1646.5-1656.5 M Hz LTE (Upl ink) 

• Mean Position Error 20 (m) 

A. No. of Satellites Received 

Roberson and Associates, LLC 

Position Error at Various LTE Power Levels 
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• • • 
Wabtec (PCTEL Antenna) 
Impaired GPS Signal with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Wabtec 
Antenna: PCTEL 

GPS Condition: 
Impaired GPS Signal with Motion 

LTE Condition: 
1670-1680 M Hz LTE (Downlink) 
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Appendix B: 
GLN Devices Without NMEA Data 
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GLN Devices Without NMEA Data 
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• • • 
GLN Devices Without NMEA Data 
Conditions: Open Sky Static and with Motion 

Test Performance under the Ligado GPS Proposal 

Device Test 

. MotQrola APX 7000 Open Sky with Motion ... 
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"No Impact" means that, with LTE received powers corresponding to the transmit power levels under the Ligado GPS proposal, there was 
no impact on the device performance compared to those KPI measurements with GPS alone. 

Roberson and Associates, LLC Appendix B: GLN Devices Without NMEA Data I 3 



• • • 
GLN Devices Without NMEA Data 
Condition: Impaired GPS Signal with Motion 

Test Performance under the Ligado GPS Proposal 

Device Test 
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w1th Motion 
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"No Impact" means that, with LTE received powers corresponding to the transmit power levels under the Ligado GPS proposal, there was 
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Motorola APX 7000 
Condition: Open Sky with Motion 
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• • • 
Motorola APX 7000 
Open Sky with Motion I GPS Only (No LTE Signal) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging w indow) 

Device: Motorola APX 7000 
Antenna : Internal 

GPS Condition : 
Open Sky wit h Motion 

LTE Condit ion : 
GPS Only (No LTE Signal) 
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• • • 
Motorola APX 7000 
Open Sky with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Motorola APX 7000 
Antenna : Inte rnal 

GPS Condition: 
Open Sky with Motion 

LTE Condition: 
1526-1536 MHz LTE (Down link) 
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• • • 
Motorola APX 7000 
Open Sky with Motion I 1627 .5-1637 .5 MHz LTE (Uplink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m} 
(3-minute averaging window} 

Device: Mot orola APX 7000 
Antenna: Internal 

GPS Condition : 
Open Sky with Motion 

LTE Condition : 
1627.5-1637.5 MHz LTE (Uplink} 

Roberson and Associates, LLC 
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• • • 
Motorola APX 7000 
Open Sky with Motion I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Motorola APX 7000 
Antenna : Internal 

GPS Condition : 
Open Sky with Motion 

LTE Condition : 
1646.5-1656.5 MHz LTE (Uplink) 

Roberson and Associates, LLC 

Position Error at Various LTE Power Levels 
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• • • 
Motorola APX 7000 
Open Sky.with Motion I 1670-1680 MHz LTE (Downlink) 

Device Category: GLN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Mot orola APX 7000 
Antenna: Internal 

GPS Condition: 
Open Sky wit h Motion 

LTE Condition: 
1670-1680 MHz LTE (Downlink) 

Roberson and Associates, LLC 

Position Error at Various LTE Power Levels 
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Motorola APX 7000 
Condition: Impaired GPS Signal with Motion 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 

No Impact 

GPS Only (No LTE Signal) 
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• • • 
Motorola APX 7000 
Impaired GPS Signal with Motion I GPS Only (No LTE Signal) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 20 (m) 
(3-minute averaging window) 

Device: Motorola APX 7000 
Antenna : Internal 

GPS Condition: 
Impaired GPS Signal w ith Motion 

LTE Condition: 
GPS Only (No LTE Signal) 

Roberson and Associates, LLC 

Position Error W ithout Any LTE Signal 
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• • • 
Motorola APX 7000 
Impaired GPS Signal with Motion I 1526-1536 MHz LTE (Downlink) 

Device Category: G LN 
Key Performance Indicator: 
Mean Position Error 2D (m) 
(3-minute averaging window) 

Device: Motorola APX 7000 
Antenna: Interna l 

GPS Condition: 
Impaired GPS Signal with Motion 

LTE Condition: 
1526-1536 MHz LTE (Downlink) 

Roberson and Associates, LLC 

Position Error at Various LTE Power Levels 
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