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LPWA Evolution

DUELCTEL
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Rel-8 Cat 4 Rel-11 Cat 1 Rel-13 Cat M1 Rel-13 Cat NB1
Downlink Peak Rate 150Mbps 10Mbps 1Mbps <100Kbps
Uplink Peak Rate 50Mbps 5Mbps 1Mbps (Full Dup.) <100Kbps
(Mimrr?jr‘r’]erc%guep'l\iﬂrf;"l_oss) 140.7dB 140.70dB 155.7dB 164dB
Battery Life (200 bytes/day) <1 year <1 year —10 years —10 years
Number of Antennas 2 2
UE Receive Bandwidth 20MHz 20MHz 1.4MHz 200KHz
UE Transmit Power 23dBm 23dBm 23dBm 23dBm
Standard Readiness Now Now Mar. 11, 2016 Jun. 9, 2017
Network Readiness Now Now Q32017 Q3 2017

LPWA: Low Power Wide Area
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eMTC Advantages QUECTEL
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Better (((.))) $ Low Cost
Coverage \
/{." Low Power
Consumption
Massive — ' P
Connection
?ﬁ
Mobility VoLTE

eMTC: Enhanced Machine Type Communication
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LPWA N etWOrk Deployment (Based on GSMA Data up to Aug. 1, 2020)
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LPWA Network Deployment Trend

LPWA Network Deployment Trend
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Build a Smarter World

N B' I OT Deployment (1) (Based on GSMA Data up to Aug. 1, 2020) N ~UEC TEL

NB-loT =111
Operator Country/Region Operator Country/Region Operator Country/Region
3 Hong Kong, China 8 Claro Argentina 4,28 Movistar Colombia 5
Al Austria 20 Dialog Axiata Sri Lanka 3,8 Movistar Argentina 4,28
Al Croatia 20 DNA Finland 20, 3 MTS Russia 3
Al Belarus / DU UAE 20 NOS Portugal 3,20
AIS Thailand 8 Elisa Finland 20,3 Orange Belgium 3,20
ALTAN Mexico 28 Elisa Estonia 20 Orange Spain 20
Altice Portugal 20 Entel Chile 28 Proximus Belgium 20
Antel Uruguay 3,28 Etisalat UAE 20 Reliance Jio India 3,5
APTG Taiwan, China 8 FarEasTone Taiwan, China 28 Rogers Canada 4,5,12
AT&T USA 2,4,12 Grameenphone Bangladesh 3,8 (TBC) SFR France 20
AT&T Mexico 5 KCELL Kazakstan / Singtel Singapore 8
BASE (Telenet) Belgium 3,20 KT South Korea 3 SmarTone Hong Kong, China 8
Bite Latvia 20 Kyvistar Ukraine 3 SoftBank Japan 1,8
China Mobile China 8 LGU+ South Korea 5 StarHub Singapore 3,8
China Mobile Hong Kong, China 3 LMT Latvia 20 STC Saudi Arabia 28
China Telecom China M1 Singapore 8 Swisscom Switzerland 20
China Unicom China 3,8 Maxis Malaysia (6 Cities) 3 Taiwan Mobile Taiwan, China 3,28
Chunghwa Taiwan, China 8 MegaFon Russia 20, 8,3 TDC Denmark 20
Claro Brazil 3,28 Mobily Saudi Arabia 20 Telcel Mexico 5
Claro Colombia 5 Mobitel Sri Lanka 3,8 Tele2 Latvia 20
Claro Peru 28 Movistar Peru 28 Telecom lItalia/TIM Brazil 28
Claro Chile 28 Movistar Chile 28 Telecom lItalia/TIM Italy 20
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N B' I OT Deployment (2) (Based on GSMA Data up to Aug. 1, 2020) h "iiﬁsgtgv-vﬁL

NB-loT =111
Operator Country/Region Operator Country/Region Operator Country/Region
Telefonica Spain 20 Verizon USA 13 TRUE Thailand 8
Telefénica Germany 8, 20 Viettel Vietnam 3
Telenor Denmark 20 Vivo Brazil 3,28
Telenor Norway 8, 20 Vodafone Australia 5,8, 28
Telia Finland 20 Vodafone Czech 8, 20
Telia Norway 20 Vodafone Germany 20
Telia Sweden 20 Vodafone Greece 20
Telia Denmark 20, 8 Vodafone Hungary 20
Telia Estonia 20 Vodafone Ireland 20
Telkomsel Indonesia 8 Vodafone Italy 20
Telstra Australia 28 Vodafone Malta /
T-Mobile Austria 8 Vodafone New Zealand 28
T-Mobile Germany 8, 20 Vodafone Portugal 8, 20
T-Mobile Hungary 20 Vodafone Spain 8, 20
T-Mobile USA 2,4,12,66,71, 85 Vodafone Netherlands 20
T-Mobile (Cosmote) Greece 20 Vodafone Turkey 8, 20
T-Mobile (DT) Poland 20 Vodafone United Kingdom 20
T-MO'IPAII(ZS:T?;/ akia Slovakia 20 Vodafone Ukraine 3
T-Mobile (DT) Croatia 8, 20 Vodafone Romania 20
T-Mobile (DT) Netherlands 20 Vodafone/ Vodacom South Africa 8
Turkcell Turkey 20 XL Axiata Indonesia 8
Velcom Belarus 8 Zain Saudi Arabia 3
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LT E' M De p I Oyme nt (Based on GSMA Data up to Aug. 1, 2020)
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LTE-M =58
Operator Country/Region Operator Country/Region Operator Country/Region
AIS Thailand 3,8 KPN Netherlands 20 Sprint USA 25
ALTAN Mexico 28 KT South Korea Swisscom Switzerland 20
América Movil Mexico 4 LGU+ South Korea T-Mobile (DT) Netherlands
Antel Uruguay 3,28 LMT Latvia 20 Telcel Mexico
APTG Taiwan, China 8, 28 Movistar Mexico 2 Telefonia Spain 20
AT&T Mexico 4 Movistar Peru 4 Telefonica Colombia 2
AT&T USA 2,4,12 Movistar Colombia 4 Telefénica Germany 20
Bell Canada 12 Movistar Argentina 4,28 Telenor Denmark 20
Chunghwa Taiwan, China 3 NTT DOCOMO Japan 1,19 Telenor Norway 20
Claro Brazil 3,28 02 Telefonica UK 20 Telenor Sweden 20
Claro Colombia 5 Orange Belgium 20 Telstra Australia 28
Claro Chile 28 Orange France 20 Telus Canada 2,4,5,12
Claro Argentina 28 Orange Romania 3 Turkcell Turkey 3,20
Claro Peru 28 Orange Spain 3,20 USCC us 2,4,5,12
Dialog Axiata Sri Lanka 8 Personal Argentina 4,28 Verizon USA 4,13
DNA Finland 20,3 Rogers Canada 4,5,12 Vivo Brazil 3,28
Elisa Estonia / SingTel Singapore 3,8 Vodafone New Zealand 28
Entel Peru 28 SKT South Korea 3,5 Vodafone Netherlands 20
Etisalat UAE 5 SoftBank Japan 1,3,8
KDDI Japan 18, 26 Spark New Zealand 3,28
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LPWA Modules (Qualcomm) Roadmap @~

MDM9205

BG95 Series are Pin-to-Pin
Compatible with BG96

oLECFEL
EGES5
-

5
>

nLECTEL
EGI5 R

BG95-M1
= Cat M1

% = Global Version
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EG!
-

P

oMECTEL

BG95-M4

= Cat M1/ NB2

= B31/B72/B73 (450 MHz)
= Global Version

nLECTEL
EGI5
-

BG95-M2

- | = CatM1/NB2
% = Global Version

BG95-M5 puecr=e | BG95-M6
= Cat M1/ NB2/ EGPRS = Cat M1/ NB2
= Power Class 3 %@ = Power Class 3

= Global Version = Global Version

BG95-M3
= Cat M1/ NB2/ EGPRS
= Global Version

nLECTEL
EGI5 e
.

P
o

BG95-N1
= Cat NB2

= Global Version

BG95-MF

= Cat M1/ NB2

* Wi-Fi Positioning
= Global Version

BG77
= Cat M1/ NB2

= Super Compact Size
= Global Version

BG600L-M3

= Cat M1/ NB2/ EGPRS
= LGA Package

= Compatible With MC60
= Global Version

MDM920¢ |ttt >

BG96

= Cat M1/NB1/EGPRS
= MDM9206-0

= 375 kbps DL/ UL

= Global Version

2018
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2019

2020
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BG96 Mechanical Dimensions
Multi-Mode LPWA Module (MDM9206)

QUECTEL

B G 9 6 Q1-XXXXX

XX

BGOBXX—XXKX—XXX
RINE0.9.9.0.9.0.0.0.0.0.0.00.0
IME XX XX XKXKXAXKKXXKXX

Ww G°9¢

22.5 mm
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Length: 26.5 mm (% 0.15 mm)

Width: 22.5mm (= 0.15m
Height: 2.3 mm (&= 0.2 mm)
Weight: Approx. 3.1 ¢

m)
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BG96 Highlights QUELIST

Multi Modes Cat M1/ Cat NB1/ EGPRS

Package LGA/ Mini PCle

- Cat M1/NB1: B1/B2/B3/B4/B5/B8/B12/B13/B18/B19/B20/B25"/B26*/B28/B39 (B39 for Cat M1 only)

Global Bands - EGPRS: 850/900/1800/1900 MHz
Low Power Consumption Approx. 10pAin PSM mode
Mobility Movable application (TX3.0)

Extended Power Supply Range 3.3-4.3V, 3.8 V typ.

GNSS (Optional) GPS, GLONASS, BeiDou/Compass, Galileo, QZSS

VOLTE PCM digital audio interface

QuecOpen® ARM A7 Processor, with 3 MB Flash and 3 MB RAM available for users
QuecLocator®* Location based on base station cell information

Compatibility Soldering footprint completely compatible with Quectel UG95/UG96/BC95

“*” means under development.
(D LTE B25 supported on BG96 with R1.2 hardware version.
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BG96 Specifications 1

DUECTEL

B G 9 6 Q1-XXXXX

XX

BGIBXX—XXX—XXX

SN0 9.0.9.9.0:0.0.9.0.9.0.9.04
IMEOOKXXXX XXX XX

26.5mm X 225mm X 2.3 mm
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Cat M1/Cat NB1/EGPRS

Package: 102-pin LGA
Supply Voltage: 3.3-4.3V, 3.8 V Typ.
Data Rate:

* LTE Cat M1: Max. 375 kbps (DL), Max. 375 kbps (UL) (Half Duplex)
* LTE Cat NB1: Max. 32 kbps (DL), Max. 70 kbps (UL)

* EGPRS: Max. 296 kbps (DL), Max. 236.8 kbps(UL)

* GPRS: Max. 107 kbps (DL), Max. 85.6 kbps (UL)

Protocols: PPP/TCP/UDP/SSL/TLS/FTP(S)/HTTP(S)/MQTT
Functions: Data/VoLTE/GNSS/DFOTA/NITZ/PING
Interfaces: (U)SIM/UART/USB/I2C/PCM/ADC/GPIO/Antenna

Power Consumption (Typical): 10 JA @PSM

DUELCTEL

=~ Build a Smarter World
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BG96 Specifications 2 qee T QUL IS

Q1-XXXXX

XX

BGOBXX—XXX-XXX

SN DK
IMET OO XX

26.5mm X 22.5mm X 2.3 mm
Cat M1: 375 kbps DL/375 kbps UL

B LPWA Cat M1/Cat NB1/EGPRS Module Cat NBL: 32 kbps DL/70 kbps UL

Cat M1

Cat NB1

EGPRS

GNSS

Region

Certification

Page 16 / 56

LTE FDD: B1/B2/B3/B4/B5/B8/B12/B13/B18/B19/B20/B25"/B26*/B28
LTE TDD: B39

LTE FDD: B1/B2/B3/B4/B5/B8/B12/B13/B18/B19/B20/B25"/B26*/B28

850/900/1800/1900 MHz
Optional

Global

Carrier: Vodafone/ Deutsche Telekom/ Telefonica/ Verizon/ AT&T/ T-Mobile/ Sprint/ U.S. Cellular/ Rogers/ Telus/ SKT/ LGU+/

NTT DOCOMO/ SoftBank/ KDDI/ Telstra
Regulatory: GCF/ CE/ FCC/ PTCRB/ IC/ Anatel/ IFETEL/ CCC/ KC/ NCC/ JATE/ TELEC/ RCM/ NBTC/ IMDA

“*” means under development.
(D LTE B25 supported on BG96 with R1.2 hardware version.
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BG96 Power Consumption

T S S S N

Power Saving Mode

Sleep State®

Idle State®

Active State

PSM @ Real Network

DRX =1.28 s @ Paging Duration = 35 mA/25 ms
e-I-DRX =40.96s @ PTW = 2.3 mA/10 s

DRX =1.28 s @ Paging Duration = 45 mA/16 ms

e-I-DRX =40.96 s @ PTW =16 mA/10 s

23 dBm @ Instrument

10 dBm @ Instrument

0 dBm @ Instrument

Data Transfer @ Real Network

Voice @ Real Network

15

1.2

15

15

205

140

128

95

108

78

81

77

83

496

278

225

DUELCTEL
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mA
mA
mA

mA

mA

mA

mA

mA

mA

@ Sleep state with UART connected and USB disconnected. The module can enter into sleep state through executing AT+QSCLK = 1 command via UART interface and then
controlling the module’s DTR pin. For details, please refer to Quectel BG96_Hardware Design.
@ Idle state with UART connected and USB disconnected.

Page 17 / 56
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BG96 Main Interfaces QUELC TEL

(U)SIM 1.8 V/3.0V

UART 3 (UART1, UART2, UART?3)

USB 1

12C 1

ADC 2

GPIO 2 (12C and UART3 can be re-configured as extra 4 GPIOs if they are not used)
PCM 1

Antenna Interface 2 (for Main Antenna and GNSS Antenna, respectively)

GNSS (Optional) GPS, GLONASS, BeiDou/Compass, Galileo, QZSS

Page 18 / 56 Version: 2.8 | Status: Released



BG96 Main Functions

Protocols

USB Serial Driver

GNSS Driver

RIL Driver

NDIS Driver

GobiNet Driver

QMI_WWAN Driver

SMS

Voice

DFOTA

LwM2M

Page 19/ 56
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PPP/ TCP/ UDP/ SSL/ TLS/ FTP(S)! HTTP(S)/ MQTT

Windows 7/8/8.1/10, Linux 2.6/3.x/4.1-4.15, Android 4.x/5.x/6.x/7 .x/8.x/9.x
Android 4.x/5.x/6.x/7.x/8.x/9.x

Android 4.x/5.x/6.x/7.x/8.x/9.x/10.x

Windows 7/8/8.1/10

Linux 2.6-5.4

Linux 3.4-5.4

Point-to-point MO and MT; SMS Cell Broadcast; Text and PDU Mode

VOLTE (for Cat M1 only. Support Realtek ALC 5616 codec by default firmware)
Delta Firmware Upgrade Over-The-Air

Enabled

“*” means under development
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BG96 (TX2.0, RO2Axx) Development Schedule QUECTEL
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2018 2019 2020

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3
MP (1) MP (I1) MP (111) MP (V) MP (V) MP (VI)
[ [ [ [ [
Version: Version: Version: Version: Version: Version:
BG96MARO2A07M1G BG96MARO2A08 BG96MARO2A09 BG96MARO02A10 BG96MARO2A11 BG96MARO2A12M1G
- TCP/IP . SSL/TLS e Udle M1G M1G
« PPP + FTP(S) » QuecLocator® + Disable Cat M1 « TCP keep alive « SKT issue fix * QuecThing®
- UDP « HTTP(S) + SKT/ Telefénica + Add T-Mobile « Security file folder || « Platform * GNSS power issue fix
« PSM - BIP certification issue LWM2M new « Verizon network optimization and * HLPMN issue fix
« SMS « DoNAS fix request issue fix issue fix * Jamming detection for
* PING * NIDD * Platform * Platform » Platform LTE Cat M1/GSM
* GNSS * MQTT optimization and optimization and optimization and + Platform optimization
* FILE (UFS) <+ DFOTA issue fix issue fix issue fix and issue fix
* RF TX/RX « CMUX
FTM * GNSS
* LwM2M Geo Fence
Completed: AT&T/ Verizon/ Completed: SKT/ Completed: Completed: Completed: No MR plan
U.S. Cellular/ Rogers/ Telus/ Telefonica T-Mobile Verizon MR SKT MR
KDDI/ Vodafone/ PTCRB

The timeline will be adjusted according to the actual development status.
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BG96 (TX2.0) Certifications

DUELCTEL
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Project Stage
BG96 (TX2.0) AT

Carrier Certifications

Vodafone/ Deutsche Telekom/ Telefénical/ Verizon/ AT&T/ T-Mobile/ U.S. Cellular/
Rogers/ Telus/ SKT/ KDDI/ Telstra

et
" =
) Vpe JelEfONICA \orizon’ atat T --Mobile: < US Cellular

vodafone = " "1 Telekom
{
ORoGErs T TELUS g% MODi (

Regulatory Certifications

GCF/ CE/ FCC/ PTCRB/ IC/ Anatel/ IFETEL/ CCC/ KC/ NCC/ JATE/ TELEC/ RCM/ NBTC/ IMDA

OGCF CE FC PTCREB Bl o O Olft

@ r ? INFOCOMM
: € @« & & 1IVE:
ANATEL 'LELUMUN(, L T NBTc k‘

Page 22 / 56

DEVELOPMENT
AUTHORITY
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BG96 Type Approvals (Verizon/GCF

verizon’

Varzon Wirslaas
Onz Verizon Way
Basking Ridge, NJ 07320

Ky B, 2047
RE: Quects] Windess Solutions Co, Lid. BGS6 Open Development Certfoxtion
Dz Loren Anderson:

Congratulations! On behalf of the Vertzon Open Development beam, we ane pleassd that you are parScipasing In the Open
Development Infiafve. The Quescie] Wireless Solutions Co., Lid. BG56, under sofware version BE3EMARIZADSMIG and
hardwane version R1.1 bas been approved, henenafter S “Approved Device”, through Se Open Development cerificabon
prooess.

Oipen Development ks cemizred on driving Inrnovation and providing customers with flexdbilty in winsiess solubones. Most

dy, Open Development s b0 encourage the development community fo cests new products and serdces n
adidition io what Verdzon oumeniy offers. Gusctel Wirsless SBolufions Co., Lbd. can now market e Approved Device o operats
on e pafion's most relable wireless data network. Cur customers can now wllize these devices B support their business
neads.

The Approved Device remains certified for the applicable category mentionsd beiow provided [t continues to sabisfy the berms of
the Certificabion Agneement between Verzon and Guecte] Winsless Solutlions Co., Lid.. Mo less Tan pinety days prior io the
expiration of the cerificabon tem, Quectel Winsless Solutions Co., Lid. must submit the Aoprowed Device Tor netesting and re-
cerification for T Approved Device o remain cerified. The terms of valldity for devios cerificaton are as follows:

= LTE' capabie device: Cerificalion lasts five years from the dabes of this lether ¥ sach device comples Wi a Fimwane Over The
Alr (FOTA) upgrade. Failure io comply Wi a FOTA upgrade grants each device condbonal approval only untl December 31,
7.

= Muiimode” device: A muiimode device that supports HD wolce over LTE and comples with a FOTA upgrade will rermain
cerified for flve years from the dake of s leSer. Cerification for a muEmaode device (LTE with CDOAA) supporting COBLA, Voloe:
expires on December 31, J015.

= A "COMA only’ (1xRTT and'or 13EvDC) device and He maintenance redeases (MR) certfcations expire December 31, 2019.
Oinee the i=m expines, the device will recetve no re-cerificaton or (MR) certification. In addition eSectve July 1st, 2018, Verizon
wil na longer accept uploads or actvabans for any new COMA-only MEIDVESM on sur nebwark, uniess the devices are 4G LTE
capabie.

Thank you for chaosing 1o have your devices cerified via the Werzon Wirsless® Open Development program.

Sincerely,

. '
Behyar Khajshzaden
Director, Sales Operations
Conpected Soiutons - 10T
Werizon Wirsiess
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G C I w
@ Global Certification Forum

CERTIFICATE

The Global Certification Forum Ltd advises that
Quectel Wireless Solutions Co., Ltd.

has successfully demonstrated compliance
with the GCF certificafion requirements of GCF-CC and/or GCF-CC2

For

Quectel BGY96
Module

On
19-Oct-2018
GCF CC Version: Status: GCF Ref. Number:
3704 Published 7478

This cerificats Nas bean issued by e Global Certfication Forum In sesordance with e requirzments
of the (3CF PROs. For the aciual status of @ oavice ceriification, please refer to the GOF web site,

Thai dirsion anifastanal conlims Wil ey an sy g onsicks ki cerhing 1 Sodust ard Bokhi he GOF antisly Sai=lss
Trorm iy rsgonadsily of abiity aiaocuied wih he gredust @ndir the cetiloton srocess. NI QCF mare andfor carilcies ae
provvided “as B with so repeesantaton and GOF meprassly Sivctims all waierl e whalsosar shether sxprass, mobsd sty
CF ba bl fof airy disect, indinect, consesusntel of any darmeges whatiomai i @iy wiy
cenectnd wils (he wse of parformancs of any GCF cerified product whatse: based on comract, Wil negligeece, svist labiiey o

clememn

o claredin In Do e bl

Global Certification Forum (GCF) Lig
wiw globalcanicationforum.org Emall: gofi@giobalcertificationforum.crg
Fegistered Offica: Sulte 1, 30d Flgor, 11-12 5L James's Sguare, London SW1Y 4LE, UK.
Company Number 8334330 VAT Mumiber: GB 948 2253 92

UVecreL

Build a Smarter World
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BG96 Type Approvals (PTCRB/CE) QUL IS,

PTCRE

it telefication
hifiber of Dommee — —
LLLELY

e el ebgation.oon

I EU-type examination (Module B)

. Noc 1T2141372/AA00

I pomplancs Wil thi procedu speciied in RD_061, Tekehcation dadanes & designaled Modfed Body 0SB0 for
ey Europasan Racko Equipmisnd Dinsctive, than ths staind prodict, comples with the essandal rguinsments, in
cordancs with Aichs 3 of Dinctiva 201 453EL, 6 indicaied under Anndx 1 of this oerificale, hased on tha

Tachnical Standards and Specificaiions as ksted under Annae 2 of this. Cortificaan.

Hardwan: | Softesn virson: R1.1 | BOGEMARIZADEM 10
Varlants

This corilicain is granisd 10 manulacium:

Maamas: Cuctel Wirsless, Schations Co., Lid.
Acidrass: T FI00F, Hongye Buliting, No. 1281 Hongmei Road, Xuhul

Country: China

Thits CONICaN NeMans wald & ong & M Slatsd Uct SRyS in COmpEance Wi (i Sssenal Mmouinsmants of
this Raao Equipmant Dinmcive.

This cawtificate hias THREE Anndsiss.

Zovanaar, 18 Decamber 2017

A

s e RuA LM
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BG96 Type Approvals (FCC/IC)

o o telefication

Chamber of Commerce
51565536

warw telefication.com

TC B GRANT OF EQUIPMENT
AUTHORIZATION
Certification
Issued Under the Authority of the

Federal Communications Commission
By:

TCB

Telefication B.V. Date of Grant: 09/12/2017

Edisonstraat 12a
Zevenaar, NL-6902 PK
Netherlands

Quectel Wireless Solutions Company Limited

Tth Floor, Hongye Building,

MNo.1801 Hongmei Road, Xuhui District

Shanghai, 200233

China

Attention: Johnny xiang

NOT TRANSFERABLE
EQUIPMENT AUTHORIZATION is hereby issued to the named

GRANTEE, and is VALID ONLY for the eguipment identified hereon for
use under the Commission's Rules and Regulations listed below.

FCC IDENTIFIER: XKMR201707BG96
Name of Grantee: Quectel Wireless Solutions Company Limited
Equipment Class: PCS Licensed Transmitter

Motes: CQuectel BGBE

Modular Type: Single Modular

Grant Notes FCC Rule Parts RZL?&US{»;%} Oulput
22H 824.2 - B48.8 0.624
24E 1850.2 - 19098 0.582
22H 8242 - B4B8 0.188
24E 1850.2 - 19098 0174
24E 1850.7 - 13093 0825
24E 1850.7 - 13093 0.851

Page 25/ 56

Application
Dated: 0907/2017

Freguency Emission
Tolerance Designator
0.04 PM 248KGXW
0.019 PM 24BKGXW
0.032 PM 249KGTW
0.019 PM 24BKGTW
0.004 PM 1M2EGTD
0.008 PM 1M15WTD

telefication bv

The Netherlands
Chamber of Commerce
51565536
www.telefication.com

LUECTEL
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telefication

TECHNICAL ACCEPTANCE CERTIFICAT D'ACCEPTABILITE
CERTIFICATE TECHNIQUE

CERTIFICATION No.

No. DE CERTIFICATION 10224A-201709BG96

TELEFICATION No.

No. DE TELEFICATION 172170569AN00

TEST SITE No.

No. DE LABORATOIRE 8510A-1

l[?ESLUI\EIE{}ETE Quectel Wireless Selutions Co., Ltd.

Cellular Mobile GSM (824-849 MHz)
TYPE OF EQUIPMENT PCS MOBILE (1850-1910 MHz)
GENRE DE MATERIEL Advanced Wireless Services (1710-1755 MHz and 2110-2155 MHz)
Mobile Broadband Senvice (MBS) (698-756 and 777-787 MHz)

TRADE NAME AND MODEL

MARQUE ET MODELE Quectel / BGI6

CERTIFIED TO SPECIFICATION RSS-102  ISSUE 5

CERTIFIE SELON LE CAHIER DES CHARGES RSS-130 EDITION 1
RSS-132 3
RSS-133 6
RSS-139 3
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BG96 Type Approvals (CCC/RCM) QUELIST

Supplier's declaration of conformity :
@ CERTIFICATE FOR CHINA COMPULSORY PRODUCT CERTIFICATION uﬁ:— | %

CERTIFICATE NO.: 2018011606038032 Aa rauined by i tollowing Matices:
NAME AND ADDRESS OF THE APPLICANT > Rads itations (Commpiands Ladoding - Duvited) Mt 2074 madi 152 of th Rad e At 1992,
_ - ) " S ) !
Quectel Wireless Solutions Co., Lid. el Labativg (Ekcrongnate G I Mot 3005 mata under section 122 of the Radicomnmanitaions
74 Floor, Hongye Bukdng, No. 1801 Hongmed Road, Xuhuw District, Shanghai 200233, Crina - _ e a4 st e —

Ragieammunicalions (Conpiancs
Rageammunicalion AT 1952 and
NAME AND ADDRESS OF THE MANUFACTURER > Teloommunications [Labaling Nobcs lor Cusiomer Equisment and Cabiing) b 2075 mita undar section 407 of
tha Telcemmusication et 1997,

Quectel Wireless Solutions Co., Lid.

T Fioor, Hongye Bukdng, No. 1801 Hongmed Road, Xuhuw District, Shanghal 200233, China

NAME AND ADDRESS OF THE FACTORY
Sintave Technoloay Co.. Lid > Do med ratum Sis fam o the ACMA This complotad S must b ralsingd by the suppler 28 gart of the docsmentatien sauir
viniave Techntiogy Lo, LK i I ERAED Ran0ASS Gl FLEEL D Facka Grilabis 157 IRSEGeEBon By v ACMA whirk fofsislisl.

Bulding A Bulicing B Stavwe industial Park Lundu Road, Qisha Vilage Shatian
Town Dengguan Gity, China

Instructions for completion

Suppliers detalls jmanutacturer, importer or authorised agent)

Cosmpsanny Mami j02 BOAMDULE
PRODUCT NAME, MODEL AND SPECIFICATION
LTE Modude Alfncomm Wirekess Pty Ltd
3 GROIRI0GH
Quectel BGSG . Quectel BGIS (Powered by mainboard ) TRADING AS | |
oR
THE STANDARDS AND TECHNICAL REQUIREMENTS FOR THE PRODUCTS i | - -

38/T22450.1-2008,YDIT2563.14-20 94312011
GB/T22450.1-2008,YD/T2563.14-2013,GB4943 1-2 L13, 165171 Narth Rocks Rd. Nerth | |
This is 10 certify that the above mentioned productis) complies with the requirements of WEW 2151, Australin
implementstion ruls for compulsory certfication(REFNO.CNCA.C16.01:2014). pp——
Valid from: Jan 08 2018 Valid until: Jan 08,2023 a1 452 624 91

The validity of the certificate is subject to positive result of the regular follow up
inspection by ssuing certification body until the expiry date.

The corticate nlomation i svalsbie Nrough CNCA'S webshe: wew.Ccnca goven

Pro-duct detalls and date of mamufactune

Praduct daserigtion — Brand nams, tps, cumont modal, lof, Baieh o serial number (T aailabh MtaaralTim wargann (T ]
Product names LTE Cat M1&Cat NBEILEGPRS Module

Brand mame: Ouectel
Model : BG3E

Dt sl ik o o of i enginalimodified lem

}C. ' l President: WLTN

Wiang Keojiix

CHINA QUALITY CERTIFICATION CENTRE

e www cnc.comen facton 9, No, 188, Norsirwan Xy Befrg 100000 P, R, Ching o 404 10 EM06666
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BG96 Type Approvals (AT&T)

NOTICE OF NETWORK COMPATIBILITY

This Notice of Network Compatibility (this “Notice™) is effective as of 21622018 (the
“Effective Date™) and is issued by AT&T Mobility LLC on behalf of itself and its affiliates
(collectively “AT&T™) 10 Quectel BGI6 (“Device Manufacturer™) dated 2/16/2018.

This Notice applies only to the following product (the “Product™):

Module:
Manufacturer: Quectel
Model: BG9%
Software: Revision: BGOSMARO2ZA0SMIG
Hardware: 1.1
Onbearding 100l Device id: 108bwiXak)
Category: DOM
Release Type: IR

ODIS/DHIR Compliance Method (Only applicable to Devices; please choose one
below):

() Full DM ODIS/DHIR support as described in Device Management
Implementation Guide (DMIG)

(x) Dedicated TAC 86450803
() Family TAC xxxxxxxx

() Manual File Upload per DMIG (NOTE: This Notice of Network Compatibility
letter is subject to revocation by AT&T if Quectel does not provide initial file upload
of legacy devices as described in DMIG within 60 days of the issuance of this letter.)

Connection Mgt/ACM Version:
o Anachment A: Modem Manager Validation/ACM TA

This Notice only relates to the Product as specifically described berein and any variations
from these component versions, no matter how slight, are not covered by this Notice.

Page 27 / 56

UVecreL

Build a Smarter World

s

48 Ability to make Emergency calls (for example i 911 as this is the responsibiliny
of the manufacterer to test and meet the emergency location requirements

Manufacturer will mot identify ATET or its Affiliates in any advertising, sales material, press
release, public disclosure or publicity without prior written authornzation by AT&T.

Furthermore, AT&T does not make any representation of warranty, express or implied, o any
person of entity, including, wathout limitation, amy warrainties regarding the performance,
dissarabality, merchantability, suitabaliny, origisality, quality, fitness for a particular purpose or
otherwise (irmespective of any previous course of dealings between the parties or cuslom or usagg
of trade), with regpect 1o the Product. Device Manufsctsrer may not make any representation 1o
any third party inconsistent with the terms of this Notice,

a. Quectel General Indemnity Obligations. Quectel, as Indenmifying Party, will
defend, indenmify and hold harmless ATET, and its Affiliates, directors, officers,
and employees from and against any and all third-party claims, including but not
limated o End User claims, causes of action, demands, liabilities, damages,
losses, judgments, setilements, cosis and expenses, including punitive damages,
court costa, and reasonable atomeys” and expert witness® fees before and af trial
and on appeal {eollectively “Clamms™) related to or ansing out of (1) the use of the
Cuectel BGY% ; (i1) services delivered by Quectel BG% through information
services of applications on the Quecte] BG9%: (iii) the battery in the Quectel
B%6: or (iv) personal injury, death or property damage arising out of we of the
Cuectel BGY%or the information services andfor applications on or delivered by
the Quectel BG9 : except to the extent such Claiim arises solely oat of the use of
the Service and not owt of the use of the Quectel BG9 .

b. Disclaimer of Warranties: EXCEPT AS EXPRESSLY STATED IN THIS
NOTICE, EACH PARTY DISCLAIMS ALL WARRANTIES, EITHER
EXPRESSED OR IMPLIED, WITH RESFECT TO GOODE OR SERVICES
HEREUMDER, INCLUDING, BUT MOT LIMITED TO, IMPLIED
WARRAMTIES OF MERCHANTABILITY AND FITHESS FOR A
PARTICULAR PURPOSE. AT&T SUPPLIES A SERVICE, NOT
GOODE. ATET DOES NOT GUARANTEE COMPANY OR ANY END USER
UNINTERRUPTED SERVICE.

ATET 15 NOT THE MANUFACTURER OF ANY Quectel EQUIPMENT AND
MAKES NO WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT
THERETO. AT&T HAS NO RESPONSIBILITY OR LIABILITY FOR
ANY BATTERY IN A Quectel BG%. TO THE EXTENT AT&ET PROVIDES
ACCESS TO INFORMATION PROVIDED BY OTHER SOURCES, AT&T
ACCEPTS NO LIABILITY FOR AND MAKES NO WARRANTIES, EXPRESS
OR IMPLIED, WITH RESPECT TO THE CONTENT THEREOF. Quectel HAS
MNOT RELIED ON AND WILL NOT CLAIM THAT IT IS ENTITLED TO THE
BEMEFITS OF ANY REPRESENTATIONS, PROMISES, DESCRIPTION OF
SERVICES OR OTHER STATEMENT NOT SPECIFICALLY SET FORTH IM
THIE MOTICE.
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BG96 Type Approvals (IFETEL) QUELIST

. UNIDAD DE CONCESIONES Y SERVICIOS
UNIDAD DE CONCESIONES Y SERVICIOS DIRECCION GENERAL DE AUTORIZACIONES @ 'lft
DIRECCION GENERAL DE AUTORIZACIONES " Y SERVICIOS
Y SERVICIOS WASIUIO MOHAL OF
IFTI223/UCS/DG-AUSE/ 6778 1 2017 INEATUIC FEDERAL OF LI oMU ACIONs

“AND O Canfanadn 0 X Pomusgooion
o9 12 Consiauciin PO aw 08 Estadios Lnioas Mewoonos™

AN ot Contenonio O i Romupocion
O 10 Commmactn MmO o s EXO00s Lrscdos Mevcanos™

CERTIFICADO DE HOMOLOGACION
Ciudad de México, a 13 de diciembre de 2017 _Clase: PROVISIONAL
> Numero: RTIQUBG17.2083
ASUNTO: Se otorga Certificado de Homologacian Vigencia: 13 do diciembre de 2018
Provisional
&Qﬂ
ANTE LEGAL DE
LIC. LUCY LOZANO PEREZ F INTERNACIONAL. SA DE C.V
REPRESENTANTE LEGAL DE Acsriores No 8
JF INTERNACIONAL, SA DECV, Col Jardnes de San Meteo
Alcanfores No, 16 C P 53240, Nsucsipen Edo de Méwco
Col Jardnes de San Mateo — —
emmde L)
C.P. 53240, Naucalpan, Edo. de México el s ] e "“mmn
[ Equies o
En atencidn & su escrito recbido &l 28 de noviembre de 2017, con el que solcita el Certficado Médulo LTE
de Homologacian Provisional del equipo médule LTE, marca Quectel, modeio BG5S y en vinud . s v
de haber cumplido con los requistos correspondientes, se hace de su conocimiento que el oot “-
Insttuto Federad de Telecomunicaciones emimtid el Certificado Homologacdn nimero
RTIQUBG17-2063, mismo que mediante el presante se antrega. e en Temcomanicacoom =
Ing. Maro Oimoe Cordero (§14)
Lo antericr, con fundamento a lo previsto en & parrafo 15 del articulo 26 de la ConstRucion ——— o
Politica de los Estados Unidos Mexcanos y los articulos 3, fraccién XXIV, 280, 200 de la Ley CARACTERISTICAS TECNICAS
Federal de Telecomunicaciones y Radicdifusion publicada en el Diano Oficial de la Federacion : —
el14doph¢a2014735'ncd0nx.del5m0mhboullmmmu T
Telecomunicaciones, publicado en ef Diaro Oficial de fa Federacién el 4 de sapliembre o8 Ganss de becssrces 103748 Miez, 524 & 840 MHz. 1850 » 1990 M 1710 8 1755 M4
2014 Pl Ou sante £ 0.3182 W (700 M), 5 2 WITH0D Miz). 1 W BS02900 M)
Receghor:
Barda de beLwnom THE-000 Wiz, BE0 o 804 Mz, 1910 o 1080 Mz 2110 2 2958 W
GPrs:
Frocuencies e cce o 1575 42 (OPS/CaklesQ25S)
1507 5~ 1408 8 (GLONASS)
1541 068 (BaiDow)
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BG96 Type Approvals (JATE/TELEC) QUELIST

Type Certificate

Type Certificate

ot b Cnsmesbel Whsnlomes Scbuiors Co Cersfied 1o Ouectel Wireless Solutions Ca. L.
Type of Equipment Lessed line or Diwgital data transmission terminal equipment Ept:’uﬂrmm pahe 2-4-11-10-2
equin i FDO-LTE, Land mobile station(MB-loT)
Mame of Equipment  [BGSE
Type of emissions, 200 G1AGIBEICE10,61F GILETW
freguency and T18 338~ T4T BESMHz, 816 338~ A44 GEEMHz, 900 A35-914 GEEMHEZ,
anlenna power 1710335~ 1784 GEEMMHZ, 1920 335 1979 BEEMMHE 02w
Dievelopment
Eguipment Kame
iodel Name | Ele
Cerified Mumber D 180034000
Vendor Name Guected Wireless Solutions Co. Lid.
Cerified Number 0031 BO0E2
Cerified Date [Apri 2, 2018
Cerified Date [april &, 2018
Remarks N, 1B (456
R Mo 180458
Reder to the attachment for Sreguency detais®
This is to cerify thal the abowe mentioned equipment has been approved iechnical conditions:

compliance design in accomdance with the provisians of Article 56,
Paragraph 1 of the Telecommunicaton Business Law.

Aped 8, 2018

Page 29 / 56

This s o cerafy that the above mentioned certification by fype has been granied in accordance with the

provisions of Article 3824, Paragraph 1 of the Radio Law.

Ape 8, 2018

DSP Resea rcrflncfl

===
— s

Version: 2.8 | Status: Released




BG96 Type Approvals (IMDA

INFOCOMM
MEDIA
L ‘ DEVELOPMENT
AUTHORITY
AVHET ASIA PTE LTD
151 LORONG CHUAN #06-03

HEW TECH PARK
SINGAPORE 556741

ATTH: LIM CHOOMN SHYAM
{OTHERS)

Dear Sirs,

EQUIPMENT REGISTRATION UNDER TELECOMMUNMICATIONS (DEALERS) BEGULATIONS

Registration Humber: G3028=-18

We acknowledge that the eguipment listed below has been reglstered
with the Info-communications Media Development Authority under
regqulation 20(6) of the Telecommunicatiens (Dealers) Regulatlons
[Cap 323, Rg &) (the "Dealers Regulations") and approved for sale in

Singapore.

Equipment Description
Manufacturer

Country of Origin/Import

Technical Specification

Type of Equlipment

Brand/Trade Name

Model Name

Frequency Range (T}
(Bt}

RF Power Qutput

Date of Reglstration

Date of Explry

QUECTEL WIRELESS SOLUTICNS CO.,
LTD.

China

IMDA TS IOT

Cat=M1 E3 Module
Quectel

BG9E

1710 = 1785 MH=z

1805 = 1BBD MH=z

23 dBEm (LTE B3 Cat=M1)
01 Awvgust 2018

31 July 2023

Thiz is a2 computer generated printout. Mo signature s reguired.
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IHFQEUMM
L ‘ DEVELOP‘IIEHT
AUTHORITY
AVWET ASIA PTE LID
151 LORONG CHUAN

#06=03 HMEW TECH PRRE
SINGRPORE 556741

ATTN: LIM CHOON SHYAN
{ASSOCIATE DIRECTOR)

Dear Sirs,

DUELCTEL

Build a Smarter World

EQUIFMENT BEGISTRATION UNDER TELECOMMUMICATIONS (DEALERS) BEGULATIONS

Registration Number: G2102-18

We acknowledge that the eguipment listed below has been reglstered

Wwith the Info-communications

Madia Development Autherity under

regulation 20(6) of the Telecommunications (Dealers) Regulations
{Cap 333, Rg &) (the "Dealers Regulations") and approved for sale in

Singapore.

Equipment Description
Manufacturer

Country of Origin/Import
Technical Specification

Type of Equipment

Brand/Trade Name

Model Hame

Fraguency Range (Tx)

(Ex)
RF Fower Qutput

Date of Reglstration
Date of Explry

: QUECTEL WIRELESS SOLUTICNS CO.,

LTD.

: CHINA

IMDA TS IOT

: HE=IoT Madule
: Quectel

BGEYE

B0 = 915 MH=z

1710 = 1785 MHz

925 = H80 MH=z

1805 - 1BB0 MHz

23 dEm (LTE E8 HNE=IaT)
23 dEm (LTE B3 HE=ILaT)
24 May 2018

30 April 2023

This is a computer generated printout. Mo signature ls reguired.

Version: 2.8 | Status: Released



BG96 Type Approvals (Deutsche Telekom/SoftBank) REUCLISE

.I.llllIlllll'lllllll.l...l.-.lTlll PRALTAVL - S v s
T REHAS T05 Y hEERIES
JoFs FRR187000 4R
HE W8

20185 TR B

To Quectel Wireless Solutions Co., Ltd
Forward®  Brian Conrad, Samnmy Zhu, Man Hu
From Migual Rodriguez, Andreas Utrap, Marco Lappich {Dewtsche Telakom AG)
ot E-Mail migusl rodriguez@telekom de; ancress utrap@nsieiom de
Com 10" July, 2018
Suthe Limited Certiication for Quectel BGS6 Communication Module 2y FO—2 iSRS
Dtr Quactel Taam,
Dautscha Telehom lasuss @ limited certication dor your BESE communication module:

Concept Class LiWA-enabled. Muti Node module IN81. EGPRS) *

Deatsche Talekom (OT) Certification Date Horans

DT Resgonsibis Entity [ Costact IDUTIV S Miguel Rodrigues, Andress Utrig

Certified Deutsche Telekom Afliates"* AT, CZ DE NL P 5K

CEM Frmmare Versicn BGOSMARIZAOINI G LT OMROBHE Y 7 b7 TISHELT, B TORRIT M IFFART LELOT, FHEREARBL Y,

OEM Hardwars Viesion RiA

:. mum-uu.;;.m:-mumaj' " yt (}_” a)
Ploan refar o e OEN Cemfiction Fapedt bor Dusache Talshom Al Courty Codes.

8 MHEATRIOCLERRUBLETFEY, FRISENOSRRERY . RSB LLFES,

Ouectel Wireless Solutions Co.. Ltd

Dietsilad condions for this brrited canTication s Fsted below, Ll i3 410 40 U L [EFNE] BG36
Is not gramted by Deutsche Telekom For more details, plesss reder to the OEM Carfification Raport of thes product

*  Pricdty 1-High Coipemtapacific issues must be addnassed by the chipaet suppiar n ths product’s prowos stack. [FN Ver] BGISMAROBAZMIG

*  Priodty 144igh OEM Modute issues must be addressed by the OEM in this product,

=  Foatur support must be inchuded for Early Aoloase Assistance. The feature is asvalable on the Qualoomm [VEN File Ver] MBN_Softbank_0x05814803
MONA206 platiorm bt no test procadang has been provided by Quectal as of the wiiting of 8 ragon

s Festum support must be nchided for NoaP Deta Delvery fseture. The fastuse i svnilabie on the Quedcomm m e
MONS206 platiorm but no test procadure has been prowded by Cuectsl as of the writng of fhis regort

Urtll he criteria for a full tectnical cantfication s met, this product is oy auth for i mindacops piol
et o oo s Oonitec v Vel o et LRERELLT, LROWFTONHEA®Y FI—I DIERENIRLET.

Even aher Shis product is granted a full techeical cantfication. Deutscha Telekom wil corinue 10 reetnict deploymant of his
producs for Deutsche Takkom loT projecss having kpe volumes, as there Is no support on this product for:

*  Noharm 1o network | communicaton efficency lesturs jeg GSMA T5.24, due %o appiicaticnside fsks 1o BER

Dounsche Telekom loT connactidty and senvics layer plasforms),

« AEHEYEE, LIROBEY 7 b7 TORMEAR Y 7O AOEREFATTELOTHI-H, KESHFAILL
! /. BHIY D b 7EESNRE LRSI, SOTEELEY 7 bz 7 TOES AN GEELYET.
A'I,f"j/.f/b JV-V%?‘Z Y 2 7
Migse! Rod \ Waryne Gilbart + AESETEIE, S TREY HESEAR OREAIE T SERENT T HLOTHY .. LINERASHR Y bD

JaT D Vieehouson & Exgiasedng Teeriral intagrwson & Vakdatcn JOUTIVG)

A Dt TS —HIEEBESA NV EERITT L OTESY Ft A, S5, SESHIFAEIZIE & U BEEENsRTEh
Cas :»?m"'"".s,u‘i;.?f‘;;;.‘“;. FBAIZIE. WhIZRy FT—SADEREDE LTI T8, RUSHREORRENASTI NI ET. BHbEE
Sy 2 Prol Ov. Uh Lobves (Charmani
Rercan TN DI o Covtnt s here sttt BELTIRC SO, KSRl 5 (i ERL 37
s IS W)

Knd regarcs,
Deytschs Taiokom MG

VATO N0 DE 2R
WeETReg e DES4TON - OF =
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BG96 Type Approvals (Telefénica) QUELIST

Yelefonica

Yelefonica

Quectd BG9
Global Technical T esting Acceptance Letter

Main tesied bk cares:
Addressed tor Cuectel Canieral test 3
Jrgfannrer: Cusatal Certificates arud docemerts
Tevice Dwpe: I T T Madle FAT Independert
Model: pileies] g{;{USM —
Fersion: BEARIARNIAMM IS o
. - - Corfomratice HE-To T
Famaks: Sep I3 2018 versiom s e
Madril, 9% October 2012 %'EUSM
. AT Coprrramds
Tiowhiom it may concern, A
Ttis a pleame to informyou that the Quectel BGS6 M2M-IoT Module has obtained this Global Technical Testing ,f' AT
Aoceptarce ktter fiomm Telefrnca under cartain disclainess (see Amex). adio Tes vork conf iguratione)
The tasted version inchides :
+  Module wersion:
o Model: BG4

o 5W Version BGREMARIZADEM LG (Sep 12th 2015) ]

Ehepera bag ronrb et Seweriy  Desoiption

. . . s . : QT4 I Hebarork Feselection - EF HEFPLM ic based hors nctead of mimte s
This d.o.r_'u.tmm v?hﬂates .&E soarect LI of’ Quectel BGH wwithin Telefinica IeT/MIM phiforms in g2604 ) Eetry schuara gfter PDP cotextreject couse 34 & notbased crupiomtes
Telefimira Espatia IMobile Conmmmeatios Networdk and Inflastuctire as a refirerce metwork, after tests B3TAS 4 TruT i 1uat 4ble Lo Tequert  secored FDP Cortant Tt netmark sands tn
exeorted by Dekra according o IoT /MM Medule Contific ation testing plan, Deactivate PDP Context Fequests.

tou=:F | - Blcia, FL - Mo, FS - Moo, P4 - Tdo oo

It 15 imporart to wmadk that Steenrg of Roanung / FAT Dndeperdert tests have been perfrmed partially
successfil, so there are some pending bugs that shoul be salved in next fitare version of the module. (*) Please, see Jabalsin Avnex.

Ttis also important to rernark that Service Behawriour tests have MOT been parformed . Thewetbre, this domment
has 1o effect comer Semvrice Bahawdoar funetionality or pesfoemarce or any other finetionality not tested. Deavice

behaviour mnplementation is the wesporsih it yof'the final devicefapphration Please transmmt our congratilatinms to your team for the support and wozk dunng this pmoject.
The IoT-MIM module has been tested in 2 stand alore corfiguration, s o ary other appiplatformare not certified

by Tekftmica Eiest Regands,

Highkghiz of the test:

Coprrramication feahres

Ak frequency bands £50/200/13001900 W . . . . . : e
ke b A Sergio Castill Pavagna J&:e RJJb;?LGar\CLaMurDz
IoT- HE warking frequere y bands: E20 i _ TelefnimIsmia gL T0- Tekfimica Global Fesontoes
L TE Mo ing frequency bands: E20 (ondy tested in labaratary enrroererd ) D55 Desmroll de Senvicio s Gean Piblio  Desmreollo de Servicios, [npeniet v Ternok pla de Pataform s Clobdle 5
Teste d rietaor: par Tisyo sitivas Mivies de Chiente Plataforrmas de Sevvicio sTn]
MM platfommf eshmes
MM platfonm: Tlovistar Foite Platfom
S card fype: Teleforics Jpath TICC

Electrical profile: MO2 ¢ ES
LAPHe: rrrirTial telefordca Com

rrudrrkestf o monrisar as
Comdrol Certer: Spain
Corrarerc i Ll SE_TDIG_FACT PILOTOC OMER CIAL

Subeaiptica Group: IoE_TDdz Hore W Foarming
Srrart RIMacoomit TGE_Dwvice OhBroardig
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BG96 Type Approvals (Vodafone/Telus)

@

vodafone

Vodafone Test Certificate

This is to certify that Vodafone Group has tested the
following stand-alone module (NB-loT part only) and
found it acceptable for use on all Vodafone and Partner

networks

MANUFACTURER : Quectel
MODEL : BGY96

(HW: R1.1,

SW: BGOEMAROZACTM1G)
TECHNOLOGY : MNB-loT
DATE L 24/09/2018

ol
P A
— #

Nicholas Dixon
on behalf of Stephen Packer
Head of Platforms and Enablers (Vodafone Group Terminals)

This certificate is 2 siafement that the mocide refermed fo above fas beer S Voolafore Group and' &
Scoepratie for e on all Vodeine and MESAEEE NS ol & vl erErATT S e
ragdile otfer than i relatfor to sccopt:

TERVIHS 3 me

Pven by Vagalome Groun with regand fo the s s s for pupose, The i carpicate e fhe
Waointne navres ave subyect fo e e and comaitions sef oot 7 the ladaine Soue e Aporoval Sendoes
Agreament

207 T Voo Groug: FODAFTNE and the HooiEne dogo are racle macks of the Vodiafone Grouns,

Rk Brferrnce Humber D001
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Dat=:  May 15, 2018

Ta Roddick Sun, Cartification Engineer

Tth Floor, Hongye Building,

UVecreL

™= Build a Smarter World

~Z TELUS

Mo 1801 Hongmei Road, Xuhwi District, Shanghai, China, 200233

Diear Mr. Roddick Sun

I am pleased toinform you that the validation of BESS maodule & complete.

The letter constitutes a notice from TELUS that the device, as specified bellow, has achieved basic technical
compatibility with the TELUS wireless network and can therefore now be used in integrations that canbe

activated on our network.

FTCRE Model BGSE

Module Mame BGESE

Firmware Version BG9EMA RD 2A05M1G
Hardware Version R1.1

SVN a5

Device activated on the TELUS wireless network shall have the above mentioned configumtion of the module.

TELUS assumes nio liability for any devices activated on the TELUS wireless network using BGSE Module.

On behalf of TELUS Wireless Devices team, | would like to express our appreciation for all outstanding support and
cooperation received from your team durng the technical validation of this product.

‘We are looking forward towards our future cooperation.

Quecte |'Wireless Solutions Co., Ltd.
Tth Floor, Hongye Building,

Mo, 1801 Hongmel Road, Xuhui District,
Shanghai, China, 200233

Signed:

7 . s
LoddiCR. - o
Printed: Roddick Sun

Title: Certification Engineer

Date: March 5, 2018

TELLS Communications Company
200 Consilium Place, Suite 1600
Scarborough, ON

MLH 3212
Signed:

:K:*uan Mm"#“""r )

Printed: Jovan Mikarowsk
Title: Senior Design Speaabst
Date: MarchS, 2018
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BG96 Type Approvals (KC)
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Build a Smarter World

HEFTANAAT ] AfAFTA
Certificate of Broadcasting and Communication Equipments

AT e 4y
Tk Nz o Quectel Wireless Solutions Co., Ltd

AAAZAEY) Lol FRAL $AA A 577l
Equipment Name

G BG96

e Modkd Nuober

st ey

Seress Moded Murber

ez

Centification No. R-C-QUT-BG96

:ﬂﬂi%n Quectel Wireless Solations Co., Ltd / 3

Cosntry ordlum

AFdd 2018-10-19
Dare of Certification

7]e}

Others
A 713kl sy Assze)2 Mgl def e gl E & 9 $vich
Itis verified that foregoing has been certificated under the Clause 2, Article 58-2 of Radio

“Waves Act,

2018%1(Year) 10% (Month) 19%(Day)

Fganaras 187

21X 10|

Director General of National Radio Research Agency

DS G EAN AL ARG B EA T Aelo] § 8 oloiol uie)

W R MY W eo) HaRl S U

Version: 2.8 | Status: Released




BG96 Type Approvals (SKT/US Cellular) QUECTEL

Build a Smarter World

Certificate of Device
Device Eg oh'%'kl 18408
= J< US Cellular
Device Engineering
et At | HW / SW Conditional TA Approval
mx:;:;r;_l BG% | QUECtE' BGQG
| m@,.,:w ' | 07/19/2019
e Software / Firmware: BG96MAR02A07M1G
Date of Certificaton 20181234 PRI: NA
YeEuY

Hardware Version : R1.1
Integrated Module: BG96
Band Supported : LTE: 2,4,5,12

This is to certify that the above devices = approved on SK telecon’s rdisbility test requirement.
2| CHEZ SKtelecomn LI LIE1 ARIE TS50 ASSIREE SIUUG

SK telecom
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BG96 (TX3.0, RO4Axx) Development Schedule (North America) N

2018 2019 2020

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3
MP (1) MP (I1) MP (I11) MP (IV)
0 0 [ [
Version: Version: Version: Version:
BG96MAR04A02M1G BG96MARO4A03M1G BG96MARO4A04M1G BG96MARO4A05M1G
 TCP/IP * SSL/TLS
* PPP * FTP(S) * VoOLTE « Jamming detection * QuecThing®
- UDP * HTTP(S) « Security file folder - Add AT&T LwM2M * FTMissue fix
* PSM * BIP » Verizon certification new objects request  Verizon NB-loT
* SMS * DoNAS issue fix « Verizon/ AT&T network issue fix
* PING * NIDD * Platform optimization certification issue fix * Platform
* GNSS ¢ MQTT and issue fix e Platform optimization Optimization and
* RF TX/RX « CMUX
FTM * GNSS
* LwM2M Geo Fence
Completed: T-Mobile/ Sprint/ Completed: Verizon Completed: Verizon MR, Completed: Sprint MR
PTCRB AT&T, Sprint Ongoing: Verizon MR

The timeline will be adjusted according to the actual development status.
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BG96 (TX3.0, R0O4Axx) Timeline (North America) QUELIET

Project Stage

BG96 (TX3.0, RO4AXX)

Carrier Certifications

Verizon/ AT&T/ T-Mobile/ Sprint/ Telstra

o

=
verizon’ atat T --Mobile- Sprint

Regulatory Certifications

GCF/ CE/ PTCRB/ FCC/ IC/ RCM

QGCF ( € rrcre FC I+l 2oy
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BG96 (TX3.0, RO3Axx) Development Schedule (Other Regions)

DUELCTEL

=~ Build a Smarter World

2018 2019 2020

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
MP (1) MP (1) MP (111) MP (IV) MP (V)
[ [ [] [ ]
Version: Version: Version: Version: Version:
BG96MARO3A03M1G BG96MARO3A04M1G BG96MARO3A06M1G BG96MARO3A07M1G BG96MARO3A0BM1G
* TCP/IP * SSL/TLS
. PPP « FTP(S) « VOLTE + QuecThing® « Jamming detection * Add new f?atl{res to
- UDP « HTTP(S) - Security file folder . Add LGU+ * LGU+ new network meet certification
+ PSM + BIP + Platform optimization certification requests issue fix demands
.+ SMS + DoNAS and issue fix . Add MBN auto * SKT issue fix * Platform optimization
. PING « NIDD activation function » Platform optimization and issue fix
* GNSS * MQTT « Add DTLS function and issue fix
* FILE (UFS)  + DFOTA - Platform optimization
* RETX/RX  + CMUX and issue fix
FTM * GNSS
* LwM2M Geo Fence
Completed: SoftBank Completed: KDDI/ NTT Completed: LGU+ Completed: LGU+ MR/ Plan for: KDDI/ NTT
DOCOMO/ SoftBank MR SKT/ KT DOCOMO/ SoftBank
MR

Page 39/ 56

The timeline will be adjusted according to the actual development status.
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BG96 (TX3.0, RO3Axx) Certifications (Other Regions) QUECLIS.

Project Stage

BG96 (TX3.0, RO3AXX)

Carrier Certifications

LGU+/ NTT DOCOMO/ SoftBank/ KDDI/ Telstra

@LGu* docomo = SoftBank MDDi {
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Technical Background
LPWA Roadmap
Highlights & Specifications
Development Timeline
Technical Detalls
Applications

R
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Hardware Architecture

VBAT_RF

VBAT BB

PWRKEY
RESET N

STATUS
NETLIGHT
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PMIC

VDD_EXT

ANT_MAIN

ANT_GNSS

Control

Control

Baseband

19.2M

USB (U)SIM PCM SPI

I2C UART GPIOs

.- % » »

.

DUELCTEL

=~ Build a Smarter World
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Key Technologies 1 - PSM

0.

UVecreL

“N="puild a Smarter World

Power Saving Mode (PSM) is similar to power-off, but the module remains registered on the network. When the module is woken up from
PSM, there is no need to re-attach or re-establish PDN connection. When the module in PSM, it is not immediately reachable for mobile
terminating services. PSM is therefore intended for applications that are expecting only infrequent mobile originating and terminating
services and that can accept a corresponding latency in the mobile terminating communication.

When the module wants to use the PSM it shall request an Active Time value during every Attach and TAU/RAU procedures. If the network
supports PSM and accepts that the module uses PSM, the network confirms usage of PSM by allocating an Active Time value to the module.

The following figure illustrates the power consumption cycle of BG96 module.

Power Consumption

Level
TAU Cycle
-
The module is
powered on or exits
from PSM mode
(“wake-up”)
Standy State
Paging Cycle
>

The module exits
from PSM mode
(“wake-up”)

Standy State
Paging Cycle

PSM

—>

—» Time
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Key Technologies 2 - e-I-DRX QUELIET

The module (UE) and the network may negotiate over non-access stratum signaling the use of Extended Idle Mode DRX (e-I-DRX) for
reducing its power consumption, while being available for mobile terminating data and/or network originated procedures within a certain delay
dependent on the DRX cycle value.

Applications that want to use e-I-DRX need to consider specific handling of mobile terminating services or data transfers, and in particular they
need to consider the delay tolerance of mobile terminated data.

The following figure illustrates the DRX and e-1-DRX cycle of BG96 module.

Power
Consumption Level
DRX eDRX
| 3 eDRX Cycle
1 : 3 >
........ - o e _ - ,
Paging Transmission Window Time
DRX Cycle DRX Cycle
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Layout Compatibility
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DUELCTEL

=~ Build a Smarter World

BG96 is compatible with the
following Quectel modules:

» GSM/GPRS module M95
» UMTS/HSPA modules UG96/UG95

= LTE Cat 4/Cat 1 module EG95/EG91
= LPWA module BC95-G/BG95

s
- -
______

The compatibility diagram shown above is for illustration purpose only.
The actual appearance of the modules may be different.
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Quick Start

File Manipulation Teol Help

MA G R € 2

CLASSIFY

{’é} Connect to module

| Automatic initalization

Module information

Autornatic initakzation
Autormatic initakzation
Autormatic initakzation

Quectel offers a GUI tool
named QNavigator. It can
help customers quickly test
Quectel module’s functionality.
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UMTS & LTE EVB Kit

DUELCTEL
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Technical Background
LPWA Roadmap
Highlights & Specifications
Development Timeline
Technical Detalls
Applications

R
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LPWA Application Scenarios QUELITEL

Build a Smarter World

. N Smart Life
Public Utilities

@ - , = Asset Tracking

= Water/Gas Metering '« \Wearable Devices

Smart Parking = Person/Pet Tracking

Fire Hydrant

Smoke Detector

Street Lighting

Smart Dustbin

Industry & Agriculture Smart Home

» Gas Detector

= Soil PH/Optical Sensor * Intelligent Door Lock

= Machine Alarm = Intelligent Control

= Irrigation Controller
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Public Utilities — Smart Metering QUEL IS

By 2024, there will be

1.9 billion

connected meters @

5+
=

0
A\ Iy 4
- o - 6 Gas Meter b, : .
PEE T P KN Heat Meter
(4 0 ) ) I

Electricity Meter

20.000
\ &

Nuclear Power Plant Thermal Power Plant Hydraulic Power Plant
Workplace Renewable Energy Ecological Vehicle Photoelectricity

Page 49 / 56 12016 Machina report on smart metering Version: 2.8 | Status: Released
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Public Utilities — Street Lighting QUEL IS

= Real time data feeds directly to the

operation center

= Manual brightening of lighting when

required

= Improved energy efficiency
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Smart Life — LPWA Tracker QUELC TEL

According to CAICT ©, 10 million automotive wireless
terminals were sold in 2018 in China:

3% 2% 1%
™

. . mT-
Automotive Tracking T-Box

(Connected to the
Automotive System)

mOBD

OBD/UBI ® Smart Rearview Mirror

B Tracking&Controlling Terminal

Vehicle financing
mmn (averagely 4—6 trackers are
installed on each vehicle)

Driving Recorder

B HUD Navigation

Logistics (container, pallet W Others

LPWA Tracking Asset Tracking box, express box)

Anti-theft (motorbike,
shared bike, equipment,
other shared products)

Watch, wristband and
other wearables

Person/Pet Tracking

Person/animal tracking

Hehi . S
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Smart Home

Feature:

Trend:

Including:

Page 52 / 56

Non-inductive connection,
automation, machine learning

Smarter, more convenient,
safer, more energy-efficient

White goods, black goods,
security, monitors, medical
treatment, healthcare,
wearables, wireless controllers,
etc.

Air Purifier QUECTEL

=~ Build a Smarter World

Water Heater
>
- |=._| Smoke Sensor
<

Smart Door Lock

o Air Conditioner

@ Washing Machine
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Industry & Agriculture — Multi-gas Detector QUELIET

= Hazardous gas monitoring, including

VOCs, combustibles and toxics, etc.

= Real-time gas concentration reading,

location, alarm and status indication
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Industry & Agriculture — Robotic Lawn Mower QUELIET

#F - Smart Robotic Lawn Mower
(Based on Quectel LPWA module)

1 Wireless Communication 2 Intelligent Cutting 3 Wireless Charging 4 Safe & Eco-friendly

Easy Operation with APP Smart Route High-efficiency Cutting Low Noise and Power Consumption

Positioning technology, easy installation Smart algorithm Self charging

Lower noise
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Smart Logistics — NB-1oT Shared Express Box QUELIE.

Shared
Express Box

Tracking

Goods monitoring during distribution and
delivery to improve the safety.

Take-out
Food

Fresh Food
Distribution Distribution

Delivery
Smart 0T express box, featuring heat preservation, safe lock, -
N eaicine
: : . : . : Bake Multiple 5
real-time location, real-time temperature, integrates information Distiibiition Sho‘:, Bioen;?:eeﬁng

technology and equipment IoT automation
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Thank you!

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016
Tianlin Road, Minhang District, Shanghai 200233, China

Tel: +86-21-5108 6236

Email: info@quectel.com

Website: www.quectel.com

m https://www.linkedin.com/company/quectel-wireless-solutions

3 nhttps:/iwww facebook.com/quectelwireless

y https://twitter.com/Quectel_loT

© Quectel Wireless Solutions Co., Ltd. All rights reserved



