O UELC 7==
= Build a Smarter World

Quectel Wireless Solutions
Company Overview

Onur Canitez, Regional Sales Director
onur.canitez@quectel.com
Mehmet Cihangir, Field Application Engineer
mehmet.cihangir@quectel.com
Oct., 2017

w”
¢
© Quectel Wireless Solutions Co., Ltd. All rights reserved

Empa loT Event — Connect & Innovate — 11.10.2017



IoT ? QUECFT=-"

= Build a Smarter World




®

Build a Smarter World

Quectel Overview

...........

et

...............
.......

........
et
.



About Quectel QUeCTE:

Shipment Growth (Mpcs)

* Founded in October, 2010 40
* HQIin Shangha_i, C_hina. 40+ Sale_s Offices, 2 R&D = 37/’
Centers, 70+ Distributors Worldwide 30
* 500+ employees zz
* Monthly production capacity over 5 Mpcs 15
* More than 3000 customers worldwide 10
5
0 . . . . . . .

2011 2012 2013 2014 2015 2016 2017
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Global Presence

North America
= United States

= State of Washington, WA

Orange County, CA

I@I Mexico =

Latin America

Brazil Sao Paulo
—

mmmw Argentina Buenos Aires
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Europe B Russia Moscow

I Poland Warsaw
M
B Denmark Copenhagen

I I Romania Timisoara

— Germany-Munich
SNz
2 R

B siovenia Ljubljana - ® 8

o * l lltaIyMiIan

' ' France Sophia Antipolis® ®
_

UK Birmingham

- Spain Barcelona

- Turkey Istanbul

Africa

~— P
® "
South Africa
Johannesburg
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®* 40+ sales offices
e 70+ distributors

Service 3000+ customers
Modules are sold to
150+ countries
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Asia Pacific b .
e Israel Kfar Saba
mmsw [ndia Mumbai/ Bangalore/ Delhi
4.$
«9, ~ Korea Seoul
Vietnam
:
Singapore

Australia Sydney

QUECTE
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Greater China

Shanghai Headquarters
Hefei R&D Center
Shenzhen
Guangzhou
Beijing
Fuzhou
Chongqing
Chengdu
Qingdao
Ningbo

e Hangzhou
Changsha
Yingtan
Taipei

Shanghai HQ,

Hefei R&D Center
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~ Build a Smarter World

Quectel 360-degree support

1. Design Concept

* Analyze Customer’s Demands

een., 2. Design In

= Recommend RF reference

* Recommend a Right module forthe = *
Customer

= Check Schematic and Layout

= Offer software design support

ﬁ,

doeooon

www.quectel.com +86-21-54453668 Support on Site support@quectel.com
3. Prototype

= Recommend Suppliers

5. Mass Production
* One-year Free Repair and Maintenance 4 RF/EMC TEST

= After-sales Service

= Offer Laboratory
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Test Environment

4 Tumbling Barrel Tester

4 CMW 500 & An....

Micro-drop Tester p

4 Anechoic Chamber
for Audio

Art. Mouth,
Art. Ear, UPL
& ACQUA

System
ESD Test System p

4 High / Low Temp. &
Humidity Chamber

Thermal Shock p
Chamber
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EMS Partners QUECTE: -

Quectel’s modules
are manufactured
in the ISO/TS16949,
1ISO14000 and
OHSAS18001
certified factories.

.
....
-~
e

Flextronics Suzhou, China Serdia Qisda Sintave
Curitiba, Brazil Suzhou, China Dongguan, China
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LTE

3G

2G

Quectel M2M
Cellular Portfolio B

2G-3G-4G-LPWA
Migration

QuecTe ‘s
EGOS-XEZERETE

et
ue‘

EG95/EG91

= Compatible with UG96

= Multi-mode LTE

= Cat.4, 150M DL/ 50M UL
= Cat.1, 10M DL/ 5M UL

RUEcT=

BG96

= Cat.M1/ NB1/ EGPRS

QUECTE
EG12

co12 ~ IR

= LGA Form Factor
= 3CA

= 600Mbps DL

= Cat.12

Ty

EG09 m

= LGA Form Factor

= Cat.9

= 3CA

= 450Mbps DL
—_—

EGO06 m

= LGA Form Factor

= LTEwith CA

= Upto 4 X2 MIMO DL

= Cat.6 300M DL/ 50M UL

Automotive p

AG35

= Automotive Grade

= Multi-mode LTE

= Cat.4, 150M DL/ 50M UL|
= -CE/-E/-C

EC25/ EC21

= Multi-mode LTE

= Cat.4, 150M DL/ 50M UL
= Cat.1, 10M DL/ 5M UL

= -E/-Al-V/ -AU/ -AUT/

-AUV/ -KL/ -3

BC66

= Cat.NB1 (NB-IoT)

= LCC Form Factor
* (19.9X23.6 X 2.65)mm
= Quad-band

]

Mo B
= LCC Form Factor

* (17.7X15.8X2.3)mm
= Bluetooth

= 375K DL/ 375K UL = 100K DL
= North America and = Global Versions SG _4G
Global Versions M | g I’atl 0 n
BC95 BC68
= Cat.NB1 (NB-loT) = Cat.NB1 (NB-loT)
* 100K DL = 100K DL
= -B5/ -B8/ -B20/ -B28/ -G = -B5/ -B8/ -B20/ -B28/ -G
v
UG95/UG96 UC20 HSPA+
= LGA Form Factor _ = LCC Form Factor
. (73.|2I\é|/|5.76M e ZG L PWA = (32.0X29.0X2.5)mm
= Global version (U . 2 = 14.4M/ 5.76M
« -E/-A (UGO5) Mlgratlon “ E/-AI-G
v
M95 M66 P MC60

* LCC Form Factor
= (18.7%X15.8X2.3)mm
= GSM/ GPRS+GNSS

EP12 m

= Mini PCle Form Factor

= 3CA
N = 600Mbps DL
i = Cat.12
[ s
=5 EPO9 m

= Mini PCle Form Factor
= Cat.9

= 3CA

= 450Mbps DL

cros il

= Mini PCle Form Factor
= LTEwith CA

= Upto4X2 MIMO DL

= Cat.6 300M DL/ 50M UL

EC25/ EC21

= Mini PCle Form Factor

= Cat.4, 150M DL/ 50M UL

= Cat.1, 10M DL/ 5M UL

= -E/ -A/ -V/ -AU/ -AUT/ -AUV/
-KL/-J

UC20 Mini PCle
. (51.0><30.0><4.9)mm

= 14.4M/ 5.76M
=-E/-Al-G

Ve =

~

evos Sk

= M.2 Form Factor

= LTEwith CA

= Up to 4X2 MIMO DL

= Cat.6 300M DL/ 50M UL

Build a Smarter World

= SC60 ‘m

= Smart Module

= Cat.6, 300M DL/ 50M UL
.| " 2GB RAM+16GB ROM
Bii| - “cE/-E/-AJ-AUI-W

= LCC Form Factor

aveere ] SC20

SC20-KX L

Smart Module

Cat.4, 150M DL/ 50M UL
-CE/-E/ -A [ -AU/ -3/ -W
LCC Form Factor

v
EMO5
= M.2 Form Factor
= LTE Cat.4
= Cat.4, 150M DL/ 50M UL
= -CE/-CML
v
QUECTE:® &

MIDED4NCHSTD
] 32

1091
IMEL 53251038541 122

(€0700 %

=
Smart Modules l'l

M10

® LCC Form Factor
= GSM/ GPRS+GNSS



Cat 12

Cat 9

Cat 6

Cat 4

Cat 1

Cat M1
Cat NB1

LTE Roadmap

EC25

= Compatible with UC20

= Multi-mode LTE

= Cat.4, 150M DL/ 50M UL
= -E/-A/ -VI -J/ -AU/ -AUT

EC20 R2.0

= Compatible with EC20

= Multi-mode LTE

= Cat.4, 150M DL/ 50M UL
=-C/-CE

.

SN EEEEESEEEEEESEEEEEESEEEEEEEEEEEEEEEEEE,

P8
"' Smart Modules

Automotive

QUECTE" &

EGO6 5o

"
sz

SHETZATNRINO0

IVELBE1Z3124541 122 %

EGO06
= LGA Form Factor
= LTEwith CA

= Up to 4x2 MIMO DL

EMO6
= M.2 Form Factor

= LTEwith CA

= Up to 4x2 MIMO DL

= Cat.6 300M DL/ 50M UL

il”

QuUECTE

SCE0-xx

SC60

= Smart Module

-CE/ -E/ -A [ -AU/ -W

LCC Form Factor

QuecTe
EG12

EP12

= Mini PCle Form Factor

EG12

= LGA Form Factor

= 3CA = 3CA
= 600Mbps DL = 600Mbps DL
= Cat.12 = Cat.12
e EGO09 EP09 m
e w | " LGA Form Factor = Mini PCle Form Factor
1By * Cat.9
= 3CA = 3CA

= 450Mbps DL = 450Mbps DL

= Cat.6 300M DL/ 50M UL

EPO6

= Mini PCle Form Factor
= LTEwith CA

= Up to 4x2 MIMO DL

= Cat.6 300M DL/ 50M UL

Cat.6, 300M DL/ 50M UL
2GB RAM+16GB ROM

RUECTE. v

SC20-XX T

eNNNEEEEEEEEEEEEEEEEEEEEEEEEW

ouecTe "

EGIS-XEEE:

SC20

= Smart Module

= Cat.4, 150M DL/ 50M UL

= -CE/-E/-A[-AU/ -3/ -W
= LCC Form Factor

EG95-E

= Compatible with UG96

= Multi-mode LTE

= Cat.4, 150M DL/ 50M UL

QUECTEL
AG35-CE

ensmsEmEmEEEEREEEEEEREEEERE

AG35

= Automotive Grade
= Multi-mode LTE

= 150M DL/ 50M UL
= -CE/-E/-C

guEEEEEEEEESEESEsEEsEEsEEEEEE®

”,

EMO5

* M.2 Form Factor

* Multi-mode LTE

= Cat.4, 150M DL/ 50M UL
= -CE/-CML

y

quecTe:
EC21-X EfHET

W

| Ce2200 %

EC21

= Compatible with EC20
= Multi-mode LTE

= Cat.1, 10M DL/ 5M UL
= -E/ -A/ -V/ -AU/ -AUT/

QuecTE s

EGH-M iR

s
S5 Eisaarizomn
=ty

-

EGI91-E

= Compatible with UG96
= Multi-mode LTE

= Cat.1, 10M DL/ 5M UL

Q2

-AUV/ KL/ -J
b,

P BC95 BG96

g = Cat.NB1 (NB-IoT) = Cat.M1/ NB1/ EGPRS
= 100K DL = 375K DL/ 375K UL
= -B5/ -B8/ -B20/ -B28/ -G = North America and

Global Versions
Q1
2016

A
Il Smart Modules

EEsssEsEsEEEEEEEEEEEEEEEEEEEEEE®

LT o

QuecT=-

BC68

* Cat.NB1 (NB-IoT)

* 100K DL

« -B5/ -B8/ -B20/ -B28/ -G

“nsmsmmsmsnsEmEmEmEEnEn

2017

Q3

QUECTEL " AG3X
AB3Xissawinte | W Automotive Grade
Widmem | = Multi-mode LTE with CA
ﬁ = Cat6/9
Automotive

BC66

= Cat.NB1 (NB-loT)

= 100K DL

* Global Versions

Q4 H1 H2

2018
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SC60 Smart Module* QUALCONVW

Smart Module Portfolio

$C20 Smart Module J@ILUSIAA

SG30 Smart Module* QLIALCONW\’

SG36 Smart Module
42.0mm X 455mm X 2.8mm

Max.150Mbps (DL)/ Max.50Mbp (UL) Max.150Mbps (DL)/ Max.50Mbp (UL) Max.300Mbps (DL)/ Max.50Mbp (UL)
Dimensions: 40.5mm X 40.5mm X 2.8mm Dimensions: 42.0 mm X 45.5mm X 2.8mm Dimensions: 44.0mm X 43.0mm X 2.9mm

Temperature Range: -40°C ~ +75°C Temperature Range: -40°C ~ +75°C Temperature Range: -40°C ~ +75°C

Interfaces: TP/ LCM/ Camera/ Audio/ USB/ UART/ USIM/ PCM/ Interfaces: TP/ LCM/ Camera/ Audio/ USB/ UART/ USIM/ PCM/ Interfaces: TP/ LCM/ Camera/ Audio/ USB/ UART/ USIM/ PCM/
ADC/ 12C/ SPI/ SDIO/ PWRKEY/ Antenna ADC/ 12C/ SPI/ SDIO/ PWRKEY/ Antenna ADC/ 12C/ SPI/ SDIO/ PWRKEY/ Antenna

Certifications: CE*/ FCC*/ CCC/ GCF*/ PTCRB*/ AT&T*/ Certifications: TBD Certifications: TBD

Verizon*/ ACMA/ RCM*

@ Quectel Wireless Solutions | Sept., 2017 | Page 13 Empa IoT Event - Connect & Innovate - 11.10.2017 “*” under development.



GNSS Module Roadmap

Stand-alone Modules

ouecTe L70

=
LLO g3 * 18-pin LCC
B 28F - wmm3330
a5
(D SouecTe:
o {L70Rzzt L70-R
O e 3t * 18-pin LCC
: £ « MT3337

evecr=} | 70-RL

: U_O'RL:E * 18-pin LCC
1BA3 3 * MT3337
. -9 = Built-in LNA
QUECTE " A“:" L96
L76 2 L76 ! =31-PinLCC
e B2 = 18-pin LCC | = MT3333
Eﬁ g = MT3333 = Built-in LNA
——= = Chip Antenna Integrated
m QIJEL'TE ® :QI-‘EC Yl:n'
n L26 L2246' Lce jL76,9p L7oB
o : " 24-pin Y 8= * 18-pin LCC
Z 57: ;aaifuﬁnz = MT3333 ] ﬂ E% . MTg!;SS
QuE(rEL—n |_76_|_
blg=t  «18pinLce
% 22 = MT3333
S5 = Built-in LNA
16.0mm X 12.2mm X 2.4 mm 10.1mm X 9.7mm X 2.5 mm
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Modules with Patch Antenna

L80
@ = 12-pin LCC
= MT3339

. L80-R
O * 12-pin LCC
« MT3337

L86
= 12-pin LCC
= MT3333

16.0mm X 16.0mm X 6.45 mm (L80)
18.4mm X 18.4mm X 6.45 mm (L86)



GPS Module Specifications QUECT<=-

L70 GPS Module

Build a Smarter World

L70-R GPS Module L70-RL GPS Module

10.1mm x 9.7mm x 2.5mm 10.1mm x 9.7mm x 2.5mm 10.2mm x 9.7mm x 2.5mm
= 18 pins with LCC = 18 pins with LCC = 18 pins with LCC
= High Sensitivity: -165dBm = High Sensitivity: -165dBm = High Sensitivity: -167dBm
= Default baud rate: 9600bps = Default baud rate: 9600bps = Default baud rate: 9600bps
= Voltage: 2.8V to 4.3V, 3.3V typ. = Voltage: 2.8V to 4.3V, 3.3V typ. = Voltage: 2.8V to 4.3V, 3.3V typ.
= Low power consumption: = Low power consumption: = Low power consumption:
12mA @Tracking mode 13mA @Tracking mode 18mA @Tracking mode
18mA @Acquisition mode 16mA @Acquisition mode 21mA @Acquisition mode
7uA @Backup mode 8uA @Backup mode 8uA @Backup mode
= AGPS function: EASY™ technology, EPO = AGPS function: EASY™ technology, EPO = AGPS function: EASY™ technology, EPO
= Multiple power saving modes (AlwaysLocate ™/ Periodic = Multiple power saving modes (Standby = Built-in LNA
mode/ Standby mode/ Backup mode) mode/ Backup mode) = Multiple power saving modes (Standby mode/
= FLP mode: only 5mA in static receiving Backup mode)

= LOCUS, built-in logger solution
= Support SDK command

@ Quectel Wireless Solutions | Sept., 2017 | Page 15 Empa IoT Event - Connect & Innovate - 11.10.2017



GNSS Module Specifications DUECT=-

L76 GNSS Module L76B GNSS Module

Build a Smarter World

L76-L GNSS Module

10.1mm x 9.7mm x 2.5mm
MT3333

18 pins with LCC

GPS, GLONASS, Galileo and QZSS

High Sensitivity: -165dBm

Default baud rate: 9600bps

Voltage: 2.8V to 4.3V, 3.3V typ.

Low power consumption:

18mA (GPS+GLONASS) @Tracking mode
25mA (GPS+GLONASS) @Acquisition mode
7uA @Backup mode

AGPS function: EASY™ technology, EPO
Multiple power saving modes
(AlwaysLocate ™/ Period mode/ Standby
mode/ Backup mode)

LOCUS, built-in logger solution

Support SDK command

@ Quectel Wireless Solutions | Sept., 2017 | Page 16

10.1mm x 9.7mm x 2.5mm
MT3333

18 pins with LCC

GPS, Beidou and QZSS

High Sensitivity: -165dBm

Default baud rate: 9600bps

Voltage: 2.8V to 4.3V, 3.3V typ.

Low power consumption:

18mA (GPS+BeiDou) @Tracking mode
23mA (GPS+BeiDou) @Acquisition mode
7uA @Backup mode

AGPS function: EASY™ technology, EPO
Multiple power saving modes (AlwaysLocate ™/
Period mode/ Standby mode/ Backup mode)
LOCUS, built-in logger solution

Empa IoT Event - Connect & Innovate - 11.10.2017

10.1mm x 9.7mm x 2.5mm
MT3333

18 pins with LCC

GPS, GLONASS, Galileo and QZSS

High Sensitivity: -167dBm

Default baud rate: 9600bps

Voltage: 2.8V to 4.3V, 3.3V typ.

Low power consumption:

22mA (GPS+GLONASS) @Tracking mode
29mA (GPS+GLONASS) @Acquisition mode
7uA @Backup mode

AGPS function: EASY™ technology, EPO
Built-in LNA

Multiple power saving modes
(AlwaysLocate ™/ Period mode/ Standby
mode/ Backup mode)

LOCUS, built-in logger solution

Support SDK command



GNSS Module Specifications QUECT=

Build a Smarter World
L26 GNSS Modul L96 GNSS Module w

16.0mm x 12.2mm x 2.4mm 9.6mm x 14.0mm x 2.5 mm
MT3333 MT3333
= 24 pins with LCC = Small compact size: 9.6 x 14.0 x 2.5 mm
= GPS, GLONASS, Galileo and QZSS = Multi-GNSS engine for GPS, GLONASS, GALILEO and QZSS
= High Sensitivity: -167dBm = Support EASY™, advanced AGPS technology without external
= Default baud rate: 9600bps * memory
= Voltage: 2.8V t0 4.3V, 3.3V typ. = Built-in LNA for better sensitivity
* Low power consumption: = Ultra low tracking power consumption
21mA (GPS+GLONASS) @Tracking mode = AlwaysLocate™, an intelligent algorithm for power saving
29mA (GPS+GLONASS) @Acquisition mode = LOCUS, embedded logger function with no need for host and
7uA @Backup mode = external flash
= AGPS function: EASY™ technology, EPO = Offer 99 acquisition/33 tracking channels and up to 210PRN
= Built-in LNA = channels
= Multiple power saving modes (AlwaysLocate ™/ Periodic mode/ Standby mode/ Backup mode) = Support DGPS, SBAS (WAAS/EGNOS/MSAS/GAGAN)
= LOCUS, built-in logger solution = Great anti-jamming performance due to multi-tone active inter
= Short-circuit protection and detection for active antenna = ference canceller
= Support SDK command = Balloon mode, for high altitude up to 80km

= PPS VS. NMEA can be used in time service
= Support SDK command developed by Quectel
= Support external antenna

@ Quectel Wireless Solutions | Sept., 2017 | Page 17 Empa IoT Event - Connect & Innovate - 11.10.2017



L80-439

16.0mm x 16.0mm x 6.45mm
MT3339

12 pins with LCC

Patch Antenna (15.0mm x 15.0mm x 4.0mm) on the top of
module

High Sensitivity: -165dBm

Default baud rate: 9600bps

Voltage: 3V to 4.3V, 3.3V typ.

Low power consumption

20mA @Tracking mode

25mA @Acquisition mode

7uA @Backup mode

Short-circuit protection and detection for active antenna
Active antenna switching function

Built-in LNA

Large size of pins (Length=1.5mm; Width=1.0mm)

AGPS function: EASY™ technology, EPO

Multiple power saving modes (AlwaysLocate™/ Periodic mode/
Standby mode/ Backup mode)

FLP mode: only 50% power consumption of normal mode
LOCUS, built-in logger solution

Support SDK command

@ Quectel Wireless Solutions | Sept., 2017 | Page 18

L80-R GPS Module

16.0mm x 16.0mm x 6.45mm
MT3337

= 12 pins with LCC
= Patch Antenna (15.0mm x 15.0mm x 4.0mm) on the top of
module
= High Sensitivity: -165dBm
= Default baud rate: 9600bps
= Voltage: 3V to 4.3V, 3.3V typ.
= Low power consumption
20mA @Tracking mode
25mA @Acquisition mode
7uA @Backup mode
= Built-in LNA
= Large size of pins (Length=1.5mm; Width=1.0mm)
= AGPS function: EASY™ technology, EPO
= Multiple power saving modes (Standby mode/ Backup mode)

Empa IoT Event - Connect & Innovate - 11.10.2017

GNSS Module (with Patch Antenna) Specifications <QUECT="

L86 GNSS Module

©

L86-M33

18.4mm x 18.4mm x 6.45mm
MT3333

12 pins with LCC

Patch Antenna (18.4mm x 18.4mm x 4.0mm) on the top of
module

High Sensitivity: -167dBm

Default baud rate: 9600bps

Voltage: 3V to 4.3V, 3.3V typ.

Low power consumption

26mA (GLONASS+GPS) @Tracking mode

30mA (GLONASS+GPS) @Acquisition mode

7uA @Backup mode

Short-circuit protection and detection for active antenna
Active antenna switching function

Built-in LNA

Large size of pins (Length=1.5mm; Width=1.0mm)

AGPS function: EASY™ technology, EPO

Multiple power saving modes (AlwaysLocate™/ Periodic mode/
Standby mode/ Backup mode)

LOCUS, built-in logger solution

Support SDK command
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Easy to Evaluate — QNavigator and EVB Kit

Eile Muwipslation Tool Help

MAX G W& e

CLASSFY

‘ ' C ct 1 dule

. @) comavmae 3 actel offers a GUI tool

. o e, NAMed QNavigator. It can

,

‘- wemesn €l customers quickly test

weeeee Quectel module’s
functionality even if they
are not familiar with AT

Commands.

"~ mm—

GSM/GPRS EVB Kit

UMTS/HSPA/LTE Mini PCle Kit

Empa IoT Event - Connect & Innovate - 11.10.2017
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M2M Applications & NB-IoT
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LPWA Module Portfolio QUECTE

( (
BC95 LTE Cat.NB1 @ BC68 LTE Cat.NB1 h BG96 LTE Cat.M1/NB1/EGPRS
HISILICON HISILICON

QUALCOMM

Cat.M1: Max.375kbps (DL)/ Max. 375kbp (UL)

BC95-B8: 900MHz B1@H-FDD: 2100MHz Cat.NB1: Max.32kbps (DL)/ Max. 70kbp (UL)
BC95-B5: 850MHz B3@H-FDD: 1800MHz
BC95-B20: 800MHz, B8@H-FDD: 900MHz BG96-NA: B2/B4/B12/B13
BC95-G: B1/B3/B5/B8/B20/B28 @LTE-FDD (TBD) B5@H-FDD: 850MHz BG96:

B20@H-FDD: 800MHz B1/B2/B3/B4/B5/B8/B12/B13/B18/B19/B20/B26/B28
LCC package for robust soldering B28@H-FDD: 700MHz @LTE-FDD

B39 @LTE-TDD (B39 for Cat.M1 only)

Dimensions: 19.9mm X 23.6mm X 2.2mm LCC package for robust soldering 850/900/1800/1900Mhz @GSM
Temperature Range: -40°C ~ +85°C Dimensions: 17.7mm X 15.8mm X 2.3mm LGA Form Factor
Support embedded eSIM PCB footprint Temperature Range: -40°C ~ +85°C Dimensions: 22.5mm X 26.5mm X 2.3mm
Compatible with Quectel M95/UG96/UG95/EG91 modules Compatible with Quectel M66/ module Temperature Range: -40°C ~ +85°C

Compatible with Quectel
M95/UG95/UG96/BC95/EG91/EG95 module

@ Quectel Wireless Solutions | Sept., 2017 | Page 22 Empa IoT Event - Connect & Innovate - 11.10.2017



NB-IoT Advantage - Licensed Spectrum o
QUECTE:

~ Build a Smarter World

Unlicensed loT only for Limited Scenario

Source: Huawei mLab -
Stangardization

2 LoRa:

Security * QoS not guaranteed (interference),

4
3
2

» Limitations in deep/wide coverage,

» Limited geographical area usage

Low Network Cost ' » Battery Life
Sigfox:

* QoS not guaranteed
Ecosystem | Coverage Proprietary technology,
No encryption in air interface,

Use cases Limitations in deep/wide coverage,

Sigfox ==LoRa —EC-GSM eMTC NB-loT Suggested for low end market only

@ Quectel Wireless Solutions | Sept., 2017 | Page 23 Empa IoT Event - Connect & Innovate - 11.10.2017




NB-IoT Application Market QUECTE:

Industry & Agriculture

Gas Detector

Soil P_H/Optical Sensor N B - I O T Pel‘sona| Llfe

Machine Alarm
Irrigation Controller

= Asset Tracking
= Home appliance
= Person/Pet Tracking

Public Utilities

= Water/Gas Metering
= Parking
» Fire Hydrant
= Smoke Alarm
= Trash Bin
= Street Lighting

,,,,,
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Metering & Home Appliances QUECTE "

Metering Home Appliances

NB-loT
Haier

Hisense

Mo
s S

= Remote meter readout

= Smart AC controlled by smart

= Differential pricing policy phone App

= Water quality monitoring = AC remote monitoring

= Leak detection
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Sensor & Parking QUECTE=: -

Build a Smarter World

Sensors for Industrial

Applications

) BOSCH

Invented for life

T LN

= Acceleration sensors

: = Unlock parking lock with App
= Environmental sensors

= Check occupancy by WeChat
= Pressure sensors

L = Private parking space sharing
= Gyroscope monitoring
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Street Lighting & Multi-gas Detector QUECT="

Multi-gas Detector

Street Lighting
NB-lo|

AEW Yen ==

PHILIPS - r
i
3/

i %  Honeywell
55 C a

= Real time data feeds directly to the

operation center = Monitors up to several threats, including

* Manual brightening of lighting when VOCs, combustibles, toxics and oxygen.

required - Real-time gas concentration reading,

= Energy efficiency improving location, alarm and status indication
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Smart Wristband & Smart Manhole Cover QUECT=

Blood glucose meter

NB-lo|

i
V by Rl 2
“Trmupaman

= Heart rate monitoring = Open/close status monitoring

= Smart reminding = Waterproof

= Sleep quality monitoring - Ultra low-power consumption

= Pedometer = Asset missing prevention
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Smart Lock & Smart Hydrant QUEC TS

Smart Lock Smart Hydrant

NB-lo |
HOTHINK

~~~~~~~~~

= Remote management o
= Status monitoring

= Password security . Damage prevention

= Manpower saving

= Waterproof
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Tracker QUECT=

Build a Smarter World

Bicycle sharing Home Appliances

NB-lo 1
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Tracker QUECTE"

Wearable Kids/Pet...
S NB-loT
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= Build a Smarter World

Interesting Use Cases

Empa IoT Event - Connect & Innovate - 11.10.2017
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Target Applications QUECTE

Build a Smarter World

Telematics & Energy Payment
Transport
. Automotive OEM + Electricity Meter * Wireless POS
» Vehicle Tracking y \?vaastel\:hlfltlgtrer 0 g-?ﬁﬂh Register
» Container Trackin : 0
» Ship Tracking ? 0 30 100 SV S ) * Heat Meter * Vending Machine
+ Fleet Management \ LR : \?VTnagtTGu:il;jines * Top-up Machine
+ OBD \ .
. DVR * Solar Panel
« Insurance Box * Charging Pile
Security Smart City Gateway
+ Street Lighting - DTU
+ Alarm  Traffic Light « Consumer Router
+ Camera * Elevator + Industrial Router
+ Video Surveillance » Digital Signage « VOIP
* Intrusion Detection » Advertisement Display « Server
* Smoke Detector * LED Lighting *  Wi-Fi Hotspot
» Asset Protection * Garbage Bin Monitoring
» Parking

Glucometer
Blood Pressure Monitor
Gambling Machine

Industrial Control

Wildlife Tracking
Industrial Monitoring

Environment Monitoring
Pollution Monitoring

Industr . .
y Life & Healthcare Agriculture &
* Industrial PDA Environment
« Rugged Tablet PC * Personal Tracker
« Pipeline Management * Household Appliances + Trail Camera
« UAV * Pet Tracker + Food Traceability
+ Robot © Wearables + Farm Machinery
« Flow Meter * Elderly Monitoring « Irrigation
« Refrigerator * Remote Medical Equipment + Meteorological Station
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Telematics & Transport QUECTE

=~ Build a Smarter World

Automotive OEM Fleet Management

Vehicle Tracking OBD

Container Tracking DVR

Ship Tracking Insurance Box

B7% warer ©unre Pstadium PRTRIO QY @NOSST  Kes TraceME  «ISADE  Ewsoil@  TpL

UNITED WIRELESS i1
yepzon

EPEC °9<)? e . adeur L (P
EPEC \og<!© ED . wrgeeny  Dhera SIEMENS 7esccfbr L (Dlink
x >
“% Hirschmann Car Communication “T f HED I T D @ EEDLEE --iRuptEJa "”ﬂ‘&/‘/{?stg?{;g{:gw sunlem ?!!ﬁl‘g @)zﬁ mel(l e : PHDIEE%E
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= Build a Smarter World

Electricity Meter Smart Grid
Gas Meter Wind Turbines
Water Meter Solar Panel

Heat Meter Charging Pile

BAYLAN [fron M. MR @¥usE Q  wenmm

et Co Lo
orbem cle it ranls’

Metering XJ ELECTRIC CO. LTD
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http://www.naritech.cn/index.shtm
http://www.naritech.cn/index.shtm

Payment QUELCTE"

—

= Wireless POS - .)-up Machine
= Cash Register

= ATM

ending Machine

°

ammiza  Ge) O  EFIN{EE3 Centerm  SEYS

— LANDN X

> it @ teemon oop
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- UVECT=
Securlty Q Build a Smarter World
= Alarm = |ntrusion detection
= Smoke Detector
= Asset Protection

= Camera
= Video Surveillance
-
' —
f‘
\

£ ¢
L7 mg*»
> 4
THALES A

T dmame
AL LINJDSL SAr .

Honeywell
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Smart City QUECTE

3 Smarter

-

;.‘

- Streetnghtlpg____ .5 AdveFtlsemerit Dlsplay

e

3 Trafflc nght LED ngh{-mg_ .,}. ;(
| f.ﬁ X R ORI
Elevator - Garbage B|n Monltorlng 3
. Digital STgnag'é Parklng 2

electronics

D
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~ Build a Smarter World

Gateway

DTU = Server
Consumer Router
Industrial Router

VOIP

—

onNeAKESs (@
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Industry QUELCTE""

L]

PDA 3 Flow Meter ’

= Rugge @Iet PC = Reifrigerator

= Pipeline Management . ‘isustrial Control ,.
= UAV strial Monitoring ’ ' e

= Robot +

¥ , L—J

Indust

agme - ——
lEl MAErame”

L]
I8 intogrotion Corp. —_— — ———

Ef3es Tuvehy an SIS assoc. co.

TAILYN W ' AXIOMTEK
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Life & Healthcare QUeCTE:

Personal Tracker Elderly Monitoring
Household Appliances Remote Medical Equipment
Pet Tracker Glucometer

Wearables Blood Pressure Monitor

WEDILINK  @°°LEM  Aneltll  KICKSTARTER

ELECTREOHNIOQUE
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Agriculture & Environment QUECT=:

Build a Smarter World

Trail Camera = Wildlife Tracking

Farm I\/Iachlnery = Environment Monitoring
Irrlgatlon

Meteorological Station
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Build a Smarter World

BACKUP SLIDES
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LTE Module Portfolio

EC20 LTE Module @ LU

Max.100Mbps (DL)/ Max.50Mbps (UL)

EC20-E: B1/3/5/7/8/20 @FDD-LTE, B1/5/8 @WCDMA
850/900/1800/1900MHz @GSM
EC20-A: B2/4/5/12/17 @FDD-LTE,
B2/4/5 @WCDMA, 850/1900MHz @GSM
EC20-C: B1/3/8 @FDD-LTE, B38/39/40/41 @TDD-LTE
B1/8 @WCDMA, B34/39 @TD-SCDMA,
900/1800 @GSM
EC20-CE: B1/3 @FDD-LTE, B38/39/40/41 @TDD-LTE
B1 @WCDMA, B34/39 @TD-SCDMA,
BCO @CDMA2000 1X/EVDO, 900/1800 @GSM

Dimensions: 32.0mm X 29.0mm X 2.4mm;
Temperature Range: -40°C ~ +85°C

Certifications: CCC/ CE/ NAL/ SRRC/ DoC (for Russia) / KC/
SKT/ NCC/ ICASA/ GCF/ KT*/ FCC/ ANATEL

@ Quectel Wireless Solutions | Sept., 2017 | Page 46

EC20 Mini PCle
51.0mm X 30.0mm X 4.9mm

EC21 LTE Module [JelITICIUI

EC21 Mini PCle
51.0mm X 30.0mm X 4.9mm

Max.10Mbps (DL)/ Max.5Mbps (UL)

EC21-E: B1/3/5/7/8/20 @FDD-LTE,
B1/5/8 @WCDMA, B3/B8@GSM

EC21-A: B2/4/12@FDD-LTE, B2/4/5@WCDMA
EC21-V: B4/13@FDD-LTE
EC21-AU: B1/2/3/4/5/7/8/28@FDD LTE, B40@TDD LTE

B1/2/5/8@WCDMA, B2/3/5/8@GSM
EC21-AUV': B1/3/5/8/28@FDD LTE, B1/5/8@WCDMA
EC21-AUTY: B1/3/5/7/28@FDD LTE, B1/5@WCDMA
EC21-J: B1/3/8/18/19/26@FDD LTE
EC21-KL: B1/3/5/7/8@FDD-LTE
EC20-CEL': B1/3/5@FDD-LTE

Dimensions: 32.0mm X 29.0mm X 2.4mm;
Temperature Range: -40°C ~ +85°C
Certifications: CE/ FCC/ Vodafone*/ PTCRB/ GCF/ Verizon*/

AT&T*/ RCM/ Telstra/ JATE/ TELEC/ CCC/ SRRC*/ CTA*/ KC/
SKT*

Empa IoT Event - Connect & Innovate - 11.10.2017
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EC25 LTE Module QUALCOM

EC25 Mini PCle
51.0mm X 30.0mm X 4.9mm

Max.150Mbps (DL)/ Max.50Mbps (UL)

EC25-E: B1/3/5/7/8/20 @FDD-LTE,
B38/40/41 @TDD-LTE,
B1/5/8 @WCDMA, B3/B8@GSM
EC25 -A: B2/4/12@FDD-LTE, B2/4/5@WCDMA
EC25-V: B4/13@FDD-LTE
EC25-AU: B1/2/3/4/5/7/8/28@FDD LTE, B40 @TDD-LTE,
B1/2/5/8@WCDMA , B2/3/5/8@GSM
EC25-AUT: B1/3/5/7/28@FDD-LTE, B1/5@WCDMA
EC25-J: B1/3/8/18/19/26 @FDD-LTE, B41 @TDD-LTE,
B1/6/8/19@WCDMA

Dimensions: 32.0mm X 29.0mm X 2.4mm;
Temperature Range: -40°C ~ +85°C

Certifications: CE/ FCC/ PTCRB/ GCF/ Verizon/ AT&T/ RCM/
JATE/ TELEC/ KC/ SKT*

“” under development. Note 1: Inapplicable to Mini PCle



LTE-A Module Portfolio

EP06 LTE Module* @ LU

Max.300Mbps (DL)/ Max.50Mbps (UL)

EPO6-E: B1/3/5/7/8/20/28/32 @FDD-LTE,
B38/40/41 @TDD-LTE, 2x CA @QLTE, B1/3/5/8 @WCDMA
EPO06-A: B2/4/5/7/12/13/17/25/26/29/30/66 @FDD-LTE,
B41 @TDD-LTE, 2x CA @LTE, B2/4/5 @WCDMA
EPO06-LA: B2/3/4/5/7/8/20/28 @FDD-LTE, 2x CA @LTE,
B2/3/4/5/18 @ WCDMA
EP06-APAC: B1/3/5/7/8/18/19/21/26 @FDD-LTE,
B38/39/40/41 @TDD-LTE, 2x CA @LTE,
B1/5/6/8/9/19 @WCDMA, B39 @TD-SCDMA

Dimensions: 30.0 mm x 51.0mm x 4.3mm
Mini PCle Form Factor
Temperature Range: -40°C ~ +85°C

Certifications: TBD
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EGO06 LTE Module* QUALCW

Max.300Mbps (DL)/ Max.50Mbps (UL)

EGO06-E: B1/3/5/7/8/20/28/32 @FDD-LTE,
B38/40/41 @TDD-LTE, 2x CA @LTE, B1/3/5/8 @WCDMA
EGO06-A: B2/4/5/7/12/13/17/25/26/29/30/66 @FDD-LTE,
B41 @TDD-LTE, 2x CA @LTE, B2/4/5 @WCDMA
EGO06-LA: B2/3/4/5/7/8/20/28 @FDD-LTE, 2x CA @LTE,
B2/3/4/5/18 @WCDMA
EGO06-APAC: B1/3/5/7/8/18/19/21/26 @FDD-LTE,
B38/39/40/41 @TDD-LTE, 2x CA @LTE,
B1/5/6/8/9/19 @WCDMA, B39 @TD-SCDMA
EGO06-AUTL: B3/7/28 @FDD-LTE, 2x CA @LTE

Dimensions: 37.0mm x 39.5mm x 2.8mm
LGA Form Factor
Temperature Range: -40°C ~ +85°C

Certifications: TBD

Empa IoT Event - Connect & Innovate - 11.10.2017
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EMO06 LTE Module* QUALCM

Max.300Mbps (DL)/ Max.50Mbps (UL)

EMO6-E: B1/3/5/7/8/20/28/32 @FDD-LTE,
B38/40/41 @TDD-LTE, 2x CA @QLTE, B1/3/5/8 @WCDMA
EMO6-A: B2/4/5/7/12/13/17/25/26/29/30/66 @FDD-LTE,
B41 @TDD-LTE, 2x CA @LTE, B2/4/5 @WCDMA
EMO6-LA: B2/3/4/5/7/8/20/28 @FDD-LTE, 2x CA @LTE,
B2/3/4/5/18 @WCDMA
EMO06-APAC: B1/3/5/7/8/18/19/21/26 @FDD-LTE,
B38/39/40/41 @TDD-LTE, 2x CA @LTE,
B1/5/6/8/9/19 @WCDMA, B39 @TD-SCDMA

Dimensions: 30.0mm x 42.0mm x 2.3mm ;
M.2 Form Factor
Temperature Range: -40°C ~ +85°C

Certifications: TBD

“ under development.



UMTS/HSPA+ Module Portfolio QUECTES

UC20 UMTS/HSPA+ [@ILCeIWR UGS5 UMTS/HSPA UG96 UMTS/HSPA [NCTY

UC20 Mini PCle
51.0mm X 30.0mm X 4.9mm

Max.7.2Mbps (DL)/ Max.5.76Mbp (UL)

Max.14.4Mbps (DL)/ Max.5.76Mbp (UL) Max.7.2Mbps (DL)/ Max.5.76Mbp (UL)

UC20-E: 900/2100MHz @UMTS, UGY5-E: 900/2100MHz @UMTS, 900/1800MHz @GSM 228; gggﬁgg’o 1/28882&30'\"% S@I\/IUMTS
850/900/1800/1900MHz @GSM UG95-A: 850/1900MHz @UMTS z@

UC20-A: 850/1900MHz @QUMTS Dimensions: 26.5mm X 22.5mm X 2.2mm

UC20-G: 800/850/900/1900/2100MHz @UMTS, Dimensions: 23.6mm X 19.9mm X 2.2mm

850/900/1800/1900MHz @GSM Temperature Range: -40°C ~ +85°C

Temperature Range: -40°C ~ +85°C
: N Compatible with M95/UG95/BC95/BGI6/EGI1/EGI5
Dimensions: 32.0mm X 29.0mm X 2.5mm Certifications: CE/ GCF/ FCC/ IC/ ICASA/ PTCRB/ AT&T/ P

Rogers/ DoC (for Russia
Temperature Range: -40°C ~ +85°C g ( ) Certifications: CE/ FCC/ GCF/ PTCRB/ ANATEL/ RCM/

IFETEL/ Movistar*/ ICASA/ DoC (for Russia)

Certifications: CE/ FCC/ IC/ KC/ NCC/ OFCA/ GCF/ PTCRB/
RCM/ SKT/ AT&T/ Rogers/ ANATEL/ Vodafone/ ICASA/
NBTC/ JATE/ TELEC/ SRRC / NAL/ DoC (for Russia)
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GSM/GPRS Module Portfolio

M95 GSM/GPRS

Max. 85.6kbps (DL)/ Max. 85.6kbp (UL)

= PPP/TCP/UDP/ FTP/ HTTP/ SMTP/ PING/ MUX/
NITZ/ NTP/ SSL/ MMS (Sending)

e Dual SIM/ eCall/ Jamming Detection/ QuecFOTA/
DTMF/ MUX/ RIL/ QuecLocator

* Dimensions: 19.9mm X 23.6mm X 2.65mm
* Temperature Range: -40°C ~ +85°C
* Certifications: CE/ GCF/ Vodafone/ UCRF/ ATEX/

DoC/ FCC/ PTCRB/ IC/ Rogers/ Anatel/ NCC/
ICASA

@ Quectel Wireless Solutions | Sept., 2017 | Page 49

M66 GSM/GPRS

Max. 85.6kbps (DL)/ Max. 85.6kbp (UL)

- PPP/ TCP/UDP/ ETP/ HTTP/ SMTP/ PING/
CMUX/ NITZ/ NTP/ SSL/ MMS (Sending)

e eCall/ Jamming Detection/ QuecFOTA/ DTMF/
MUX/ RIL/ OpenCPU/ PCM/ QuecLocator

* Dimensions: 17.7mm X 15.8mm X 2.3mm
* Temperature Range: -40°C ~ +85°C

* Certifications: CE/ ANATEL/ ICASA/ DoC

Empa IoT Event - Connect & Innovate - 11.10.2017
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MC60 GSM/GPRS/GNSS

Max. 85.6kbps (DL)/ Max. 85.6kbp (UL)

* TCP/UDP/FTP/HTTP/ SMTP/ PPP/ MMS
(Sending)/ NTP/ PING/ SSL

e EASY™/LOCUS™/ AlwaysLocate™/ EPO™/
GLP/ AIC/ SDK/ QuecFastFix Online/ Dual SIM
Single Standby/ OpenCPU

* Dimensions: 18.7mm X 16.0mm X 2.1mm

* Temperature Range: -40°C ~ +85°C

Certifications: CE/ Anatel/ ICASA/ FCC



AG35 Automotive Module

Max.150Mbps (DL)/ Max.50Mbps (UL)

AG35-CE: B1/3/5/8 @FDD-LTE, B34/38/39/40/41 @TDD-LTE; B1/8 @WCDMA,
B34/39 @TD-SCDMA; BCO @CDMA2000 1X/EVDO; 900/1800 @GSM

AG35-E: B1/3/7/8/20/28A @FDD-LTE; B1/3/8 @WCDMA, 900/1800 @GSM

AG35-C: B1/3/8 @FDD-LTE; B34/38/39/40/41 @TDD-LTE
B1/8 @WCDMA; B34/39 @TD-SCDMA; 900/1800 @GSM

Dimensions: 33.0mm X 37.5mmX 3.0mm;

Temperature Range: -40°C ~ +85°C

QUECT<=

=~ Build a Smarter World

QUALCDMM MDM9628 Chipset Solution dedicated for

automotive application

Ideal for automotive applications with IATF 16949
requirement

Wide operation temperature range (-40° Cto +85° C)
Automotive quality processes (PPAP, 8D, DFMEA, PFMEA...)

Excellent EMC/ESD protection ensures great robustness
even in harsh environments

Compact SMT form factor ideal for integration in slim and
size-constrained automotive solutions

Multi-constellation GNSS receiver available for applications
requiring fast and accurate fixes in any environment

@ Quectel Wireless Solutions | Sept., 2017 | Page 50 Empa IoT Event - Connect & Innovate - 11.10.2017



QUEC T &=
™= Build a Smarter World

NB-IoT reference projects
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NB-IoT Standardization Progress

QUEC T

N

Build a Smarter World

k .
3GPP R13: vodafone ﬁ%, April, 2016
RAN1 (Physical layer) 100%
RAN2 90%
RAN3 95%

Vodafone, Huawei

announced the joint
proposal called NB CloT

RAN4 (PERF) 80%

NB-loT
>
Work Item Frozen
May, 2014
Sept. 2015 —
June, 2016

R13 standardization of NB-IOT completed.

R14 standardization, including Location, Broadcast, R13 enhanced, is on its way.
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Comparison with Other LPWA Technologies
\ &
CATNB1 CAT.M1 EC-GSM soRa SN RVIEA
(Semtech) (Sigfox) (Ingenu)
Unlicensed Unlicensed Unlicensed
Spectrum LTE & 2G Bands LTE Bands 2G Bands 433/868MHz 902MHz 2 AGHz
Modulation & pi/4 QPSK QPSK GMSK Chirp Spread FSK DSS
Demodulation pi/2 BPSK QAM Spectrum D-BPSK
Data Rate <200kpbs 375kbps 70kbps 100kbps 100kbps 15kbps
Bandwidth 200KHz 1.08MHz 200KHz 125-500kHz 100KHz 1MHz
: 20dBm 23dBm
Transmit Power 23dBm or 23dBm or 33dBm 14dBm 14dBm 21dBm
Mostly Mostly . : .
Network S/W Upgrad S/W Upgrad SIW Upgrad Green Field Green Field Green Field
Terminal Price ~2G Price ~2G Price =2G Price ~2G Price ~2G Price >2G Price
Battery Life >10 years >10 years >10 years >10 years >10 years >10 years
Converge 164dB 163dB 164dB 157dB 16dB EU 175dB
g ~15km ~15km ~15km ~10km ~12km ~17km
Standard 3GPP 3GPP 3GPP LoRa Alliance Na Na
Empa IoT Event - Connect & Innovate - 11.10.2017
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eCall

eCall Function

A car will have an electronic safety system
automatically calling emergency services
in case of a serious accident. Even if the
driver is unconscious, the system will
inform rescue workers of the crash site's
exact whereabouts, and the rescues will
be on its way within minutes. The system
Is named as "eCall".

.

v

* Quectel supports eCall in 2G/3G/4G/GNSS modules and has been working on eCall since late 2011.

N

=)

=/
* ,)) *‘w 2G/3G/4G/GNSS Modules

)

Voice

Data

QUECTE="
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* Quectel has enough development experience on eCall to support and assist customers with eCall application development.
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Public Safety
Answering
Point(PSAR)



