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Boeing Timing & Location (BTL)
Leverages Iridium Communication Inc’s Low Earth Orbit (LEO) Constellation

Deep Indoor Penetration
= High power and rapid mogl‘i&gn provide improg@eﬁd penetration in challenging environments

Ubiquitous coverage s
TTAC NORTH
Iridium BTL signal can be made available everywhere
No additional infrastructure required in carrrer s rretwork ™ S W FVI0 s
Same signal everywhere provrgégs&oﬂnsls ‘ Qrmance from urban to rural areas
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A new technology that can |mprove E911 Iocatlon performance
and pubhc safefy mdoors




BTL Positioning Modes & Chip Options

//Multi—Sensor Chip (Iridium, GPS, Glonass, Wi-Fi, Bluetooth, NFC, etc) \

Iridium-Only Chip

1.“lridium-Only Positioning” mode - Deep L _____ iridium
Indoor timing & positioning

\

J

2."Assisted-GNSS” mode — Precise time
& frequency aiding of GNSS receiver L
for increased GNSS signal sensitivity
& quicker time to first fix

iridium

3.Hybrid Iridium/GNSS satellite mode
— Augment with Iridium SVs r

when insufficient GNSS SVs in view /

L




Boeing Defense, Space & Security

BTL Operational Architecture

Assistance data can be provided through cell network or via BTL signal

BTL Data Burs'gs
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: UnConnected — BTL Iridium control center

I assistance data is provides Iridium orbit
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|
: integrated at the BTL : BTL Server data and clock biases
1 Server and included in the | for each satellite.
: broadcast to users. : : :
. I L
Building 1 A cell connectionisstill 1 1
H 1 . e 1 VN e oe—e— e —— — — — — — —
Attenuation req.wred to pass position 1 i rConnected via Cell Network — BTL |
| estimate to the PSAP |

Upto 459 e L e T - - - | assistance data is integrated at the

_ | BTL server and distributed via the |
_______ | cell network to connected users |
_______ along with an initial rough estimate |

Handset receives BTL bursts and uses it to perform geo-location using

Iridium alone deep indoors even where GPS is not available
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BTL Common Indoor Test Bed Configuration

= |L-Band Patch Antenna
= 5 dB Attenuator

= BTL receiver —

— Down converts Iridium RF signal into
baseband samples

CSRIC Main Window!!! - + =
converging...
Region. Sl o "] Intemet Connection
= BTL Laptop — e e 7L signa
. . M Ready to Make Call
— Graphical user interface
Call#: 1 Time: 24 Logged Lines: 0
— Baseband processing | e ] e
— Positioning engine (PE) software S e vin) 1;’5” =
. End .
— Test data log output | '
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