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LEADERS IN RUGGED

Founded in 2009, experts in rugged devices

Headquartered in Reading, UK
Offices in China, Taiwan, USA

Approximately 150 staff worldwide

Licensees of major global brands in rugged:
Q@ CAT

Multi award-winning products,
Rugged Manufacturer of the Year, 2020, 2021 (MIA)

MIA TECH S @ : *°““9)
Award DESIGN AWARDS
MOBLE INDUSTRY AWARDS AWARDS

[BULLITT)
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18 BII.I.ION SMS MESSAGES PER DAY
N0 us CARRIER COVERS MORE THAN 70% OF US I.ANDMASS
60M AMERICANS LOSE COVERAGE FOR UP T0 25% PER DAY
- 22BN HOURS LOST COVERAGE A YEAR
-100°S M LOST MESSAGES EVERYDAY

THE WORLD'S MOST ADVANCED % -
SATELLITE MESSAGING SMARTPHONE v Bullitt



CELLULAR DEAD SPOTS

A BIG PROBLEMFOR A BIG MARKE T
ESPECIALLY IN RURAL AREAS

Rural areas | Average percentage of time 4G-enabled devices with a 4G subscription were unable to connect to a 4G network

()
cover97% | pyraL, FRINGE RURAL, DISTANT RURAL, REMOTE

Up to 5 miles froman urbanizedarea, Between5 and 25 miles from an urbanizedarea, More than 25 miles from an urbanizedarea,
o e orup to 2.5 miles froman urban cluster or between2.5 and 10 miles froman urban cluster or more than 10 miles froman urban cluster

Iand area 11.2%, 2h 41min per day 19.2%, 4h 37min per day

and contain
more than

19% of the
population

11min per day
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BE R LI l\; s \s : SN 7 | 7 =8 3 ‘ > e W
Source: US Census Bureau Source: OpenSignal - study of 4G availability in rural US locations. Data collected March-June 2019. Rural categorizations based on NCES locale framework. © OpenSignal
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WO WAY SATELLITE MES:
DEMOCRATIZING

THE WORLD’S MOST ADVANCED ¥
SATELLITE MESSAGING SMARTPHONE






&G BULLITT SATELLITE CONNECT

@ BULLITT SATELLITE MESSENGER U BULLITT SATELLITE CONNECT @ BULLITT SATELLITE MESSENGER

& NO IP COVERAGE

© D 1P COVERAGE

& Bullitt
SATELLITE PLATFORM COMPONENTS
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DATA CONNECTION DATA CONNECTION
VIA SATELLITE VIA TERRESTRIAL
IP NETWORK
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CELLULAR NETWORK
< CONNECTION
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22,300 MILES ' BILLING & PROVISIONING

ABOVE THE EQUATOR | FIXED-LINE BROADBAND
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BULLITT APP
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D2D FRAMEWORK

NTN CHIPSET g ’ ‘ " |OS
i ok - 3 android &

android 4
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Bullitt

Satellite Messenger

CELLULAR INFILL
REGARDLESS OF TERRAIN & TOPOGRAPHY

— :ACE OF MIND
ALWAYS f’UNNE GIED AND REACHABLE
ASSISTANGE WHEN YOU NEED |

IABLE COMMUNICATIO}
DEMOCRATISED. e

DISRUPTIVELY PRICEDV, | / /;
w2 W \ vBumﬂ
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Satellite Messenger T Lo b e R
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INT ERNAT IUNAI 0S SERVIGE
24877 MONITORED RESFONSE GENIER
K PRUFESSIONALEYHIR '\NFD GASE AGENIRS
_D\/ 200 UANGUAGES SURRORTED
EN ENGIES ANDPAS! TREC

| »E~SG~A-LA11@-N-HM£, ‘

-~ GOMMUNICATION Wi
UNLIM]TED_SO’S"

S0S CASE HANDLING AND RESPONSE PROVIDED BY
FOCUSPOINT INTERNATIONAL ING

=

6k+ DISTRESS CALLS PER MONTH OVER 100k RESCUES TRUSTED BY 14m
HANDLED BY RESPONSE CENTER STAFF SINCE 2011, 220+ COUNTRIES MILLIONS TRUST FOCUSPOINT

v Bullii;I |



@ Bullitt | SERVICE
fl_.E.J{JIjLL, AFFORD
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SOS ASSIST & || ESSENTIAL EVERYDAY PREMIUM FREEDOM
gg‘:;!ﬂﬂfn 30 Messages 125 Messages 400 Messages 250 Messages
WITH SO RESPONSE CENTER PER MONTH, 12 MONTHS PER MONTH, 12 MONTHS PER MONTH, 12 MONTHS PER YEAR

True two-way messaging - send and receive
text messages and location via satellite

SOS Assist included

True two-way messaging - send and receive

True two-way messaging - send and receive True two-way messaging - send and receive
text messages and location via satellite

text messages and location via satellite text messages and location via satellite

SOS Assist included SOS Assist included SOS Assist included

Paid monthly. Overage bolt-ons available Paid monthly. Overage bolt-ons available Paid monthly. Overage bolt-ons available Paid monthly. Overage bolt-ons available

Subject to minimum subscription period

859.99 PER YEAR

Subject to minimum subscription period

29 99 PER MONTH

Subject to minimum subscription period Subject to minimum subscription period

I:REE 12-MONTH TRIAL €4.99 PER MONTH 89.99 PER MONTH
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| CAT" ¢

+defy horizon

| 4 o Pamt bluetooth device
AT




CHIPSET CONNECTIVITY //I/LIJII 128GB storage
G ~ Jn= expandable with
56 ¥ |

Fast and responsive
MTK D930 octa-core
Processor

2% Arm Cortex A78

(2.2GHz), 6x A55 (2.0GHz) Operator-grade 5G, Bullitt Satellite Connect,
L dual-band WiFi, Bluetooth 5.1, NFC, Type-C USB M EM 0 RY

MicroSD card)
6GB RAM

THE SATELLITE CONNECTED ——— r POWER

Large 6.6” FHD+ display
20:9 aspect ratio
5000mAnh battery delivers up to 2 full days’

I

DESIGN ELEMENTS . ANDROID T

Android 12, with upgrades o0MP +8MP +2MP array

Rear fingerprint sensor ’/‘\‘ | = Underwater capability
Programmable key , tguﬁ;sptdflf android & sup front camera

4 Android Enterprise devi d '
maagenentoares Gl | CAMERAS
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DIMENSIONS ATTACHMENT o
LOOP . LR
70mm x 50mm x 11mm D27 e

Weight: ~70 grams

| CONNECTIVITY v 26ps e R o COMPATIBLE WITH:
™ Bulltt Satellite Connect, O St | s 7 4@;7\ \ Pt
| Bluetooth 5.,GPS location support “ﬁ : *‘.. ¥ an dl’,'Oi d =
SIGN %"H“E‘};mﬁ e
DE S : .:.'
Vibration / Buzzer INDCATOR e .
Buttons: SOS, Power/BT com?é\gﬁ\m & - =
Pairing, Check In NOTC LT 7 qi.:.. >
' & 4 SOS KEY.
ROBUST ¢ ._ A ,.°\ WITH TIME DELAYED
ACTIVATION
600mAh |P68 dust £
Li-Po battery and waterproof
USB-C charger Mil Spec 810H
@ motorola defy horizon & Bulli

bluetooth satellite messaging device



NTN ANTENNA DESIGN BULLIT]

1. NTN antenna location

— Best choice is at the top of the device, but in
fact the location #2 and #3 are also possible

locations.

2. NTN antenna design target ——
— Average ANT efficiency: < -5dB @ @
— Antenna pattern: Upper hemisphere of the

ANT efficiency < -8dB phone
upper side A" T7|" =
Upper hemisphere of radiation pattern
N
Upp.ef Hem. | Upper Hem. DL SNR UL SNR
Efficiency Percentage
_ 9.8 dB 33% 0dB -2~-3dB
Common user usage 6.8 dB 67% 2~3 dB 1~2 dB

17



NTN antenna design (Cont.)

3. NTN antenna structure

— Option 1: Reserve the original GPS ANT, and add an extra satellite
ANT for both L/S bands in the device.

— Option 2: To save the ANT space, we can consider to combine both Option 2
GPS & satellite ANTs into one, but the challenging would be the

o , ) CO-ANT
communication between cellular SOC and satellite solution.
4. NTN OTA requirements
— Since L-band (B255) signal strength is weaker than S band one, it’s
better to set higher targets for better user experiences.
e Mipil port
mipil port
RF signal -+ RF signal
Band TRP (dBm) TIS (dBm)
Band 255 >16 <-108 dBm
Band 256 >16 <-108 dBm
- Cellular SOC
Band 23 >16 <-108 dBm




NTN RF DESIGN BULLIT

1. Maximum TX power
— Transmitting power is always 23dBm.
— Increasing TX power by 1dB is possible, but it would
impact on the current drain too.

2. Receiving sensitivity

— To achieve better RX performance like sensitivity, RX co-pad g
blocking and ACS. An extra design (SAW + eLNA + SAW) for = s o
receiving paths is required. e T T
3. GPS desense (T A | et s
— Current design covered this issue caused by NTN TX given e J I q L

the ANT isolation between NTN and GPS ANTS is

minimum 8dB.

19



NTN design challenges

1. Antenna design

- Since L-band (B255) signal strength is weaker than S band, it’s better to get more TRP
margins for B255.

- NTN ANT isolation needs to be thought through

- B255 needs to pass CE/FCC SAR due to a global band. Separating the power table for
CE/FCC can improve its performance in EU regions.

2. Cellular & NTN co-existence issue

— We've saw some desense issues in between NTN and cellular bands.

— Simultaneous SAR is also a concern.



NTN design challenges (CONT.)

3.

Regulatory known issues

— SAR test: TX power reduction is probably required, but we don’t want to sacrifice too much.
Otherwise, it will impact on user experiences.

— CE/FCC: RX blocking and emission mask are existing issues, and we probably need network
providers to assist to handle this.

RX blocking Emission mask
Date: 2022-12-26 ' : =
30 Level(dBm) —
1
13.8 EAR | - | | i
25 ETSIEN 301 681 sub-Band 1 ontsideil band T, 1k ]| il | |
——T v —T 1 1 1
8.8 LW‘J y. lb’b S I o
.35.0_“MW R ! !
- : et +
51.3 A
e 5
4 4 e S
-67.5 8001 pts - - - Spon 3.0 Mz
Stondoard: None
T Bandwveldth 2 000 kix RBW  5.000 k2
83.8 ROW ,] -.n_vqumz_(; 0[ Poveer Abs | Pow?r‘l(nl 1 AI:":N = |
10
1626.1 1626.22 1626.34 1626.46 1626.58 1626.7
Frequency (MHz)
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MESSAGING APP ARCHITECTURE

e The D2D Framework sits between the OTT App
and the NTN chipset. D2D API Request

It’s main purpose is to translate application e - e
atve yorn ative
commands/responses into a format that the D20 Notifications

NTN chipset understands.

Implemented by Bullitt, as a licensable
component to support other NTN solutions
running on different SoC platforms.

General Android spedific interactions AT cmd Responses

] and
betwpen app and;platform Downlink data or events

Android OS

MTK Chipset

(C/C++)

CONFIDENTIAL — DO NOT SHARE — © Copyright, Bullitt Group Limited, 2022



D2D ARCHITECTURE

The current D2D Framework has been D2D Framework
designed specifically to translate OTT app

requests into AT Commands that will drive D2D API
the MTK NTN chipset. RealResp
This AT command translation is the part

that could be implemented as libraries.

Wave App IF

to support different NTN chipsets.
The libraries would also contain other NTN

chipset specific routines like start up and AT CMDEBLTOL

shut down. Data events, SIM _
The app should be headless and could be ' Android OS

updated via PAL « " g™

- NTN Chipset

lib

~ ~ = q SIM
This will allow new libraries to be created ﬁw Service

CONFIDENTIAL — DO NOT SHARE — © Copyright, Bullitt Group Limited, 2022



BULLITT NTN SDK

The NTN SDK will provide NTN services to
other apps.
Data transfers will be limited to the NTN /oo
payload size, which is TBC (limited NTN
bandwidth).
Data end points will need to be configured 02D AP 52D AP
via the SDK, e.g. server URLs. Red/Resp Req/Resp
Services will include:
* Send data to the end point
 Subscribe to NTN system notifications AT CMDs, DL/UL
A user will need a Waves account to Data events, SIV
provide NTN access and to manage*billing Android 05

. —

-— NTN Chipset

Wave App

D2D Framework

CONFIDENTIAL — DO NOT SHARE — © Copyright, Bullitt Group Limited, 2022






EUROPE & NORTH AMERICA COVERAGE AT LAUNCH
ANZ, AFRICA & LATAM MID-2023
OTHER REGIONS BEFORE YEAR END

& Bullitt






