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LPWA Evolution

LPWA: Low Power Wide Area

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

Coverage MCL

(Minimum Coupling Loss)
140.7dB 140.7dB 155.7dB 164dB

Battery Life (200 bytes/day) <1 year <1 year ~10 years ~10 years

Number of Antennas 2 2 1 1

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 Q3 2017 Q3 2017
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eMTC Advantages 

Low Cost

Low Power Current

Better CoverageMassive 

Connection

Mobility

VoLTE

eMTC: Enhanced Machine Type Communication
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BG96 Highlights

1

2

3

4

5

6

Multi Modes: Cat M1, Cat NB1, EGPRS

Low Power Consumption: Approx. 10uA in PSM mode 

GNSS: GPS, GLONASS, BeiDou/Compass, Galileo, QZSS

VoLTE: PCM digital audio interface  

Mobility: Movable application

Global Bands:

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

EGPRS: 850/900/1800/1900MHz

7 QuecOpen:  ARM A7 Processor, with 3MB Flash and 3MB RAM available for users



@ Quectel Wireless Solutions | January, 2018 | Page 7 Rev.: V1.1 | Status: Released

BG96 Specifications 1

26.5mm × 22.5mm × 2.3mm

Cat M1/Cat NB1/EGPRS 

Package: 102-pin LGA

Supply Voltage: 3.3V~4.3V, 3.8V Typ.

Data Rate: 

▪ LTE Cat M1: Max. 300kbps (DL), Max. 375kbps (UL)  (Half Duplexer)

▪ LTE Cat NB1: Max. 32kbps (DL), Max. 70kbps (UL) 

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

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

Protocols: PPP/TCP/UDP/SSL/TLS/FTP(S)/HTTP(S)/NITZ/PING/MQTT

Functions: Data/VoLTE/GNSS/DFOTA

Interfaces: (U)SIM/UART/USB/I2C/PCM/ADC/GPIO/Antenna

Power Consumption (Typical):

LTE Cat M1 Mode:

▪ Power Saving Mode: 10uA  

▪ Standby State: 16mA @DRX=1.28s

15mA @e-I-DRX=20.48s

▪ Sleep state:      1.7mA @DRX=1.28s

1.1mA @e-I-DRX=20.48s 

▪ LTE Connected Mode:

124mA @0dBm  

130mA @10dBm  

190mA @23dBm  

LTE Cat NB1 Mode:

▪ Power Saving Mode: 10uA  

▪ Standby State: 16mA @DRX=1.28s

15mA @e-I-DRX=20.48s

▪ Sleep state:       2.3mA @DRX=1.28s

1.7mA @e-I-DRX=20.48s 

▪ LTE Connected Mode:

65mA @0dBm  

66mA @10dBm  

78mA @23dBm  
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Items BG96

Cat M1
LTE FDD: B1/B2/B3/B4/B5/B8/B12/B13/B18/B19/B20/B26/B28

LTE-TDD: B39

Cat NB1 LTE FDD: B1/B2/B3/B4/B5/B8/B12/B13/B18/B19/B20/B26/B28

EGPRS 850/900/1800/1900MHz

GNSS Optional NOTE

Region Global

Certification
CE/ GCF/ FCC/ PTCRB/ Verizon/ T-Mobile*/ AT&T*/ RCM/ Telstra*/ BELL*/ Telus*/ IC/ IFETEL*/ CCC/

JATE*/ TELEC*/ KDDI*

NOTE: GNSS function is not included by default. If needed, a different OC will be provided. 

“*” means the certification is ongoing. 

26.5mm × 22.5mm × 2.3mm

LTE Cat M1/NB1/EGPRS

LPWA Cat M1/Cat NB1/EGPRS Module

BG96 Specifications 2 
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Interface BG96

(U)SIM 1.8V/3.0V

UART 3 (UART1, UART2, UART3)

USB 1

I2C 1

ADC 2

GPIO 2  (I2C and UART3 can be re-configured as extra 4 GPIOs if they are not used)

PCM 1  

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

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

BG96 Main Interfaces
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Function BG96

Protocols PPP/TCP/UDP/SSL/TLS/FTP(S)/HTTP(S)

RIL Driver Android 4.x/5.x/6.x/7.x

USB Serial Driver
Windows XP, Windows Vista, Windows 7/8/8.1/10, Windows CE 5.0/6.0/7.0, 

Linux 2.6/3.x/4.1, Android 4.x/5.x/6.x/7.x

NDIS Driver Windows 7/8/8.1/10

Gobinet Driver Linux 2.6/3.x/4.1

QMI_WWAN Driver Linux 3.x (3.4 or later)/4.1

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

Voice VoLTE (for Cat M1 only. Support Realtek ALC 5616 codec by default firmware)

DFOTA Delta firmware upgrade over the air

LWM2M Enabled

BG96 Main Functions
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2017

June July August September October November December Q1

BG96
ES FW version CS FW version one 

BG96 Timeline

Quectel Confidential

Version: 

BG96MAR0XA0XM1G

• Add new features or fix 

certification bugs.

Version: 

BG96MAR02A02M1G

• TCP/PPP/UDP/IP

• SMS

• PING (IP is supported)

• NITZ

• GNSS (inquire by AT    

command)

• FILE (UFS)

• SSL

• TLS

• FTP(S)

• HTTP(S)

MP

Version: 

BG96MAR02A04M1G

(Added features based 

on previous version)

• DFOTA

• LWM2M

Version: 

BG96MAR02A05M1G

(Added features based 

on previous version)

• USB /UART NMEA output

• LWM2M optimization

• MQTT

• Fix certification bugs.

CS FW version two
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2017

July August September October November December January February

FCC/IC

PTCRB/GCF

Start 

BG96 Certification Test Schedule

Verizon

Start
End (Estimated) AT&T

End

Start End

Start End 

Start End (Estimated)
TELSTRA

Completed

BELL
Start 

End  (Estimated)

CE/RCM
Start End

Completed

Completed

CCC
Start End (Estimated)

Completed
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BG96 Type Approvals
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BG96 Type Approvals
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BG96 Type Approvals
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Hardware Architecture

Transceiver
NAND 

DDR2

SDRAM

Baseband

Filter

LNA

ANT_MAIN

VBAT_RF

ANT_GNSS

19.2M 

XO

VBAT_BB

PWRKEY

RESET_N

STATUS

NETLIGHT

VDD_EXT USB (U)SIM PCM SPI I2C UART GPIOs

PMIC

IQ Control

PRx GNSS

Control

SWITCH

Tx

PA
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Key Technologies 1 - PSM

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.

Time

Power Consumption 

Level

The module is 

powered on or exits 

from PSM mode 

(“wake-up”)

Standy State

Paging Cycle

PSM

TAU Cycle

The module exits 

from PSM mode 

(“wake-up”)

Standy State

Paging Cycle

PSM
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Key Technologies 2 – e-I-DRX

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-I-DRX cycle of BG96 module.

DRX Cycle DRX Cycle

DRX

eDRX Cycle

eDRX

TimePaging Transmission Window

Power 

Consumption Level



@ Quectel Wireless Solutions | January, 2018 | Page 21 Rev.: V1.1 | Status: Released

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

▪ LTE Cat NB1 module BC95

Layout Compatibility

NOTE: 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
UMTS & LTE  EVB Kit

Quectel offers a GUI tool 

named QNavigator. It can 

help customers quickly test 

Quectel module’s functionality. 
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LPWA Application Markets

▪ Water/Gas Metering

▪ Parking

▪ Fire Hydrant

▪ Smoke Alarm

▪ Street Lighting

▪ Trash Bin

Public Utilities
Personal Life

▪ Asset Tracking

▪ Electronics

▪ Person/Pet Tracking

▪ Gas Detector

▪ Soil PH/Optical Sensor

▪ Machine Alarm

▪ Irrigation Controller

▪ Elevator

Industry & Agriculture Smart Home

▪ Intelligent Door Lock

▪ Intelligent Control

Quectel

Cat 

M1/NB1/EGPRS 

Module
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Smart Metering

▪ Battery driven 

▪ Daily water data collection

▪ Automatic pipeline leakage, burst, blockage 

and temperature detection

LPWA

GPRS

The most suitable solution for water meters

20dB 
Coverage 

Gain

PSM/eDRX 10 Years
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Smart Home

▪ NB-IoT smart locks

▪ Smart smoke detector

▪ NB-IoT white goods

▪ Higher safety, more convenient

▪ Easy connection to NB-IoT platform

Smart Lock

Home Appliances

Smart Smoke Detector
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Street Lighting

▪ Real time data feeds directly to the 

operation center

▪ Manual brightening of lighting when 

required

▪ Improved energy efficiency
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Parking

▪ Unlock parking lock with APP

▪ Check occupancy by WeChat

▪ Private parking space sharing
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Bike Sharing

Cat M1/NB1/EGPRS 

Module

Quectel
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Animal Testing

▪ Monitor health and safety of the cattle

▪ Improve milk yield and ensure in-time 

cow breeding



@ Quectel Wireless Solutions | January, 2018 | Page 31 Rev.: V1.1 | Status: Released

Multi-gas Detector

▪ Monitors up to several threats, including

VOCs, combustibles and toxics

▪ Real-time gas concentration reading,

location, alarm and status indication
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LPWA Network Deployments

Cat NB1

Cat M1

Cat M1 + Cat NB1

Verizon/ AT&T/ TELUS (Cat M1)

Sprint (Cat M1 + Cat NB1)

Telefonica/ Vivo (Cat NB1)

KPN/ Orange (Cat M1)

Vodafone/ T-Mobile/ MegaFon/ Turkcell/ Etisalat (Cat NB1)

Telefonica/ Telia (Cat M1 + Cat NB1)

MTN (Cat NB1)

SKT (Cat M1)

CMCC / CTCC / CUCC / KT / LGU+ / M1 (Cat NB1)

NTT Docomo / SoftBank/  KDDI  (Cat M1 + Cat NB1)

Telstra (Cat M1)

Vodafone (Cat NB1)

Over 25 mobile operators committed to deploy Cat M1 and/or Cat NB1 networks
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