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Applicable Models

No. Applicable Model Description

1 NL66x series Qualcomm 9X07 platform
2 MG110 series Qualcomm 9X07 platform
3 MC116 series Qualcomm 9X07 platform
4 LC116 series Qualcomm 9X07 platform
5 MA510 series Qualcomm 9205 platform
6 LOETX&LCHTX&LGHTX&AMCOTX&MGHTX series Unisoc 8910 platform

7 MC66x & MG61x series Unisoc 8850 platform

8 LE series Eigencomm CAT 1 platform
9 FG132 series Qualcomm SDX35 platform
10 L716 series Sanechips platform
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Change History

V1.2 (2024-12-17) Changed the port information to support all LE series models.
Added PPP authentication.

V1.1 (2024-07-15) Added GTUSBMODE 47/48/49 support for FG132 series modules.

V1.0 (2024-06-06) Initial version.
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1 Overview

1 Overview

This document describes the various dial-up modes of MTC platform modules under Windows system.
The Win10 system is taken as an example, and the dial-up modes supported by each platform is as

follows.

Type
PPP
RNDIS
RmNet
MBIM

i

Table 1. Dial-up modes support

Unisoc Qualcomm Sanechips
Vv Vv v
Vv Vv '
- N -
~ N ~

Eigencomm

)

Different models on the same platform may support different dial-up modes. It is
necessary to query the USB port information table to determine whether the
corresponding dial-up mode is supported. For example, MA510 does not support
RNDIS/RmNet/MBIM because there is no corresponding USB port. FG132 does not

support PPP.
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2 USB Port Information

The USB port of the module can contain multiple USB interfaces, and each USB interface can be loaded
with different USB interface drivers to realize different functions. After Windows system successfully
loads USB interface driver, device nodes are generated to realize different module functions, such as
Log port, AT port, USB network adapter, etc. The module USB enumeration supports multiple modes
and is controlled by the AT+GTUSBMODE setting command.

2.1 Unisoc Platform USB Port Information

The specific USB port information is subject to the AT manual of each product. The following table shows
the commonly used USB port information of Unisoc platform L61x, LC61x, LG61x, MC61x, MG61x and
other series modules.

Table 2. L61x/LC61x/LG6T1X/MC61x/MG61x USB port information
GTUSBMODE: 31 (default)
Vendor ID: 0x1782 Product ID: 0x4d10

Interface Number Interface Name Interface Function

0 modem Modem connector

1 NV Device NV Interface

2 MOS Device MOS Log Interface

3 DIAG Device Modem Log Interface
4 LOG Device AP Log Interface

5 AT1 port Device Application Interface
6 AT2 port Device Application Interface

GTUSBMODE: 32
Vendor ID: 0x1782 Product ID: 0x4d11

Interface Number Interface Name Interface Function

0 ECM ECM communication class interface
1 ECM ECM data class interface

2 modem Modem connector

3 NV Device NV Interface

4 MOS Device MOS Log Interface

5 DIAG Device Modem Log Interface

6 LOG Device AP Log Interface

7 AT1 port Device Application Interface

8 AT2 port Device Application Interface

Copyright © Fibocom Wireless Inc. 6
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GTUSBMODE: 33
Vendor ID: 0x1782 Product ID: 0x4d11

Interface Number Interface Name Interface Function

0 RNDIS RNDIS communication class interface
1 RNDIS RNDIS data class interface

2 modem Modem connector

3 NV Device NV Interface

4 MOS Device MOS Log Interface

5 DIAG Device Modem Log Interface

6 LOG Device AP Log Interface

7 AT1 port Device Application Interface

8 AT2 port Device Application Interface

The following table shows the commonly used USB port information of Unisoc platform MC66x, MG66x
and other series modules.

Table 3. MC66x/MG66x USB port information
GTUSBMODE: 73 (default)
Vendor ID: 0x2cb7 Product ID; 0x0a0a

Interface Number Interface Name Interface Function

0 modem Modem connector

1 AP Log port Device AP Log Interface

2 CP Log port Device CP Log Interface

3 AT1 port Device Application Interface
4 AT2 port Device Application Interface

GTUSBMODE: 74
Vendor ID: Ox2cb7 Product ID:; 0x0a0Ob

Interface Number Interface Name Interface Function

0 ECM ECM communication class interface
1 ECM ECM data class interface

2 modem Modem connector

3 AP Log port Device AP Log Interface

4 CP Log port Device CP Log Interface

5 AT1 port Device Application Interface

Copyright © Fibocom Wireless Inc. 7
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6 AT2 port Device Application Interface
GTUSBMODE: 75
Vendor ID: 0x2cb7 Product ID: 0x0a0c

Interface Number Interface Name Interface Function

0 RNDIS RNDIS communication class interface
1 RNDIS RNDIS data class interface

2 modem Modem connector

3 AP Log port Device AP Log Interface

4 CP Log port Device CP Log Interface

5 AT1 port Device Application Interface

6 AT2 port Device Application Interface

2.2 Qualcomm Platform USB Port Information

The following table shows the commonly used USB port information of Qualcomm platform NL668,
MG110, MC116, LC116, FG132, MA510 and other series modules.

Table 4. NL668/MG110/MC116/LC116 USB port information
GTUSBMODE: 17
Vendor ID: 0x1508 Product ID: 0x1001

Interface Number Interface Name Interface Function

0 DIAG Device Diagnostic Interface

1 Modem Modem Connector

2 AT Device Application Interface

3 Pipe Device Pipe

4 RmNet Wireless Data Device Ethernet Adapter
5 ADB Android Composite ADB Interface

GTUSBMODE: 18
Vendor ID: 0x1508 Product ID: 0x1001

Interface Number Interface Name Interface Function

0 DIAG Device Diagnostic Interface
1 Modem Modem Connector

2 AT Device Application Interface
3 Pipe Device Pipe

Copyright © Fibocom Wireless Inc. 8
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4 ECM
5 ECM
6 ADB

GTUSBMODE: 19
Vendor ID: 0x05C6 Product ID: 0x9025

Interface Number Interface Name

0 DIAG

1 Modem

2 Pipe

3 RmNet

4 Mystorage
5 ADB

GTUSBMODE: 20

Vendor ID: 0x1508 Product ID: 0x1000
Interface Number Interface Name
0 Modem
GTUSBMODE: 21

Vendor ID: 0x1508 Product ID: 0x1000
Interface Number Interface Name
0 Modem

1 AT
GTUSBMODE: 22

Vendor ID: 0x1508 Product ID: 0x1000

Interface Number Interface Name

0 Modem
1 AT
2 RmNet

GTUSBMODE: 23

Vendor ID: 0x1508 Product ID: 0x1000
Interface Number Interface Name
0 Modem

1 AT

2 USB Port Information

ECM communication class interface
ECM data class interface

Android Composite ADB Interface

Interface Function

Device Diagnostic Interface

Modem Connector

Device Pipe

Wireless Data Device Ethernet Adapter
Device Storage Interface

Android Composite ADB Interface

Interface Function

Modem Connector

Interface Function
Modem Connector

Device Application Interface

Interface Function
Modem Connector
Device Application Interface

Wireless Data Device Ethernet Adapter

Interface Function
Modem Connector

Device Application Interface
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2 ECM

3 ECM
GTUSBMODE: 24

Vendor ID: 0x05C6 Product ID: 0x90B6

Interface Number Interface Name

0 RNDIS
1 RNDIS
2 Modem
3 DIAG

4 ADB

GTUSBMODE: 25
Vendor ID: 0x1508 Product ID: 0x1001

Interface Number Interface Name

0 DIAG

1 Modem
2 AT

3 Pipe

4 RmNet

GTUSBMODE: 26
Vendor ID: 0x1508 Product ID: 0x1001

Interface Number Interface Name

0 DIAG

1 Modem
2 AT

3 Pipe

4 ECM

5 ECM

GTUSBMODE: 27

Vendor ID: 0x1508 Product ID: 0x1001
Interface Number Interface Name
0 DIAG

1 Modem

2 USB Port Information

ECM communication class interface

ECM data class interface

Interface Function

RNDIS communication class interface
RNDIS data class interface

Modem Connector

Device Diagnostic Interface

Android Composite ADB Interface

Interface Function

Device Diagnostic Interface
Modem Connector

Device Application Interface
Device Pipe

Wireless Data Device Ethernet Adapter

Interface Function

Device Diagnostic Interface
Modem Connector

Device Application Interface

Device Pipe

ECM communication class interface

ECM data class interface

Interface Function
Device Diagnostic Interface

Modem Connector
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AT

Pipe
ECM
ECM
ADB

~N o o A WwN

AUDIO
GTUSBMODE: 28
Vendor ID: 0x1508 Product ID: 0x1001

Interface Number Interface Name

0 DIAG
1 Modem
2 RmNet

GTUSBMODE: 29
Vendor ID: 0x2CB7 Product ID: 0x0110

Interface Number Interface Name

0 MBIM
1 MBIM
2 AT

3 DIAG

GTUSBMODE: 34
Vendor ID: 0x2CB7 Product ID: 0x0110

Interface Number Interface Name

0 MBIM
1 MBIM
2 AT

3 DIAG
4 AUDIO

GTUSBMODE: 35

Vendor ID: 0x2CB7 Product ID: 0x0110
Interface Number Interface Name
0 MBIM

1 MBIM

2 USB Port Information

Device Application Interface

Device Pipe

ECM communication class interface
ECM data class interface

Android Composite ADB Interface
UAC Interface

Interface Function
Device Diagnostic Interface
Modem Connector

Wireless Data Device Ethernet Adapter

Interface Function

MBIM communication class interface
MBIM data class interface

Device Application Interface

Device Diagnostic Interface

Interface Function

MBIM communication class interface
MBIM data class interface

Device Application Interface

Device Diagnostic Interface

UAC Interface

Interface Function
MBIM communication class interface

MBIM data class interface
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2 AT

3 DIAG
4 AUDIO
5 ADB

2 USB Port Information

Device Application Interface
Device Diagnostic Interface
UAC Interface

Android Composite ADB Interface

Table 5. FG132 series USB port information

GTUSBMODE: 20

Vendor ID: 0x2CB7 Product ID: 0x0107
Interface Number Interface Name
0 Modem
GTUSBMODE: 21

Vendor ID: 0x2CB7 Product ID: 0x0108
Interface Number Interface Name
0 Modem

1 AT
GTUSBMODE: 22

Vendor ID: 0x2CB7 Product ID: 0x0109

Interface Number Interface Name

0 Modem
1 AT
2 RmNet

GTUSBMODE: 23
Vendor ID: 0x2CB7 Product ID:; 0xO10A

Interface Number Interface Name

0 Modem
1 AT

2 ECM

3 ECM

GTUSBMODE: 24

Vendor ID: 0x2CB7 Product ID: 0x010B
Interface Number Interface Name
0 RNDIS

1 RNDIS

Interface Function

Modem Connector

Interface Function
Modem Connector

Device Application Interface

Interface Function
Modem Connector
Device Application Interface

Wireless Data Device Ethernet Adapter

Interface Function

Modem Connector

Device Application Interface

ECM communication class interface

ECM data class interface

Interface Function
RNDIS communication class interface

RNDIS data class interface

Copyright © Fibocom Wireless Inc. 12



Fibccomm

2 Modem
3 Diag
4 ADB

GTUSBMODE: 29
Vendor ID: 0x2CB7 Product ID: 0x0110

Interface Number Interface Name

0 MBIM
1 MBIM
2 AT

3 DIAG

GTUSBMODE: 30
Vendor ID: 0x2CB7 Product ID: 0x0111

Interface Number Interface Name

0 MBIM

1 MBIM
2 Modem
3 Diag

4 AT

GTUSBMODE: 36
Vendor ID: 0x2CB7 Product ID: 0x0112

Interface Number Interface Name

0 RmNet

1 Diag

2 AT

3 NMEA (GNSS)

GTUSBMODE: 37
Vendor ID: 0x2CB7 Product ID: 0x0112

Interface Number Interface Name

0 RmNet

1 Diag

2 AT

3 NMEA (GNSS)

2 USB Port Information

Modem Connector
Device Diagnostic Interface

Android Composite ADB Interface

Interface Function

MBIM communication class interface
MBIM data class interface

Device Application Interface

Device Diagnostic Interface

Interface Function

MBIM communication class interface
MBIM data class interface

Modem Connector

Device Diagnostic Interface

Device Application Interface

Interface Function

Wireless Data Device Ethernet Adapter
Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Interface Function

Wireless Data Device Ethernet Adapter
Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Copyright © Fibocom Wireless Inc. 13
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4
GTUSBMODE: 38

ADB

Vendor ID: 0x2CB7 Product ID: 0x0113

Interface Number
0

1

2

3

4

GTUSBMODE: 39

Interface Name
ECM

ECM

Diag

AT

NMEA (GNSS)

Vendor ID: 0x2CB7 Product ID: 0x0113

Interface Number
0
1

au M~ W N

GTUSBMODE: 40

Interface Name
ECM

ECM

Diag

AT

NMEA (GNSS)
ADB

Vendor ID: 0x2CB7 Product ID: 0x0114

Interface Number
0

1

2

3

4

GTUSBMODE: 41

Interface Name
RNDIS

RNDIS

Diag

AT

NMEA (GNSS)

Vendor ID: O0x2CB7 Product ID: 0x0114

Interface Number
0
1
2

Interface Name
RNDIS
RNDIS

Diag

2 USB Port Information

Android Composite ADB Interface

Interface Function

ECM communication class interface
ECM data class interface

Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Interface Function

ECM communication class interface

ECM data class interface

Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Android Composite ADB Interface

Interface Function

RNDIS communication class interface
RNDIS data class interface

Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Interface Function
RNDIS communication class interface
RNDIS data class interface

Device Diagnostic Interface

Copyright © Fibocom Wireless Inc.
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3
4
5
GTUSBMODE: 42

AT
NMEA (GNSS)
ADB

Vendor ID: 0x2CB7 Product ID: 0x0115

Interface Number
0

1

2

3

4

GTUSBMODE: 43

Interface Name
MBIM

MBIM

Diag

AT

NMEA (GNSS)

Vendor ID: 0x2CB7 Product ID: 0x0115

Interface Number
0
1

au M~ W N

GTUSBMODE: 47

Interface Name
MBIM

MBIM

Diag

AT

NMEA (GNSS)
ADB

Vendor ID: 0x2CB7 Product ID: 0x0117

Interface Number
0

1

2

3

4

GTUSBMODE: 48

Interface Name
RmNet

Diag

AT

NMEA (GNSS)
DPL

Vendor ID: 0x2CB7 Product ID: 0x0118

Interface Number

0

Interface Name

ECM

2 USB Port Information

Device Application Interface
GNSS interfaces related to AT commands

Android Composite ADB Interface

Interface Function

MBIM communication class interface
MBIM data class interface

Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Interface Function

MBIM communication class interface
MBIM data class interface

Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Android Composite ADB Interface

Interface Function

Wireless Data Device Ethernet Adapter
Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Data Protocol Logging

Interface Function

ECM communication class interface

Copyright © Fibocom Wireless Inc.
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1 ECM

2 Diag

3 AT

4 NMEA (GNSS)
5 DPL

GTUSBMODE: 49
Vendor ID: 0x2CB7 Product ID: 0x0119

Interface Number Interface Name

0 MBIM

1 MBIM

2 Diag

3 AT

4 NMEA (GNSS)
5 ADB

2 USB Port Information

ECM data class interface

Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Data Protocol Logging

Interface Function

MBIM communication class interface
MBIM data class interface

Device Diagnostic Interface

Device Application Interface

GNSS interfaces related to AT commands

Android Composite ADB Interface

o Only USB composition containing DPL interfaces will include TCP/UDP logs in the log.

Table 6. MA510 series USB port information

GTUSBMODE: 31 (default)
Vendor ID: 0x2CB7 Product ID: 0x0106

Interface Number Interface Name

0 DIAG

1 Modem
2 AT

3 ECM

4 ECM

GTUSBMODE: 32

Vendor ID: 0x2CB7 Product ID: 0x010A
Interface Number Interface Name
0 MODEM

1 AT

Interface Function

Device Diagnostic Interface
Modem Connector

Device Application Interface

ECM communication class interface

ECM data class interface

Interface Function
Modem Connector

Device Application Interface

Copyright © Fibocom Wireless Inc. 16
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2 ECM
3 ECM

2 USB Port Information

ECM communication class interface

ECM data class interface

2.3 Sanechips Platform USB Port Information

The specific USB portinformation is subject to the AT manual of each product. The following table shows
the commonly used USB port information of L716 and other series modules.

Table 7. L716 series USB port information

GTUSBMODE: 10 (default)

Vendor ID: 0x2CB7 Product ID: 0x0001
Interface Number Interface Name
0 ECM

1 ECM

AT

MODEM

AT

Log

S U ~AWN

ADB
GTUSBMODE: 11

Vendor ID: 0x2CB7 Product ID: 0x0001
Interface Number Interface Name
0 RNDIS

1 RNDIS

AT

MODEM

AT

Log

SN U ~WN

ADB

Interface Function

ECM communication class interface
ECM data class interface

Device Application Interface
Modem Connector

Device Application Interface

Device Log Interface

Android Composite ADB Interface

Interface Function

RNDIS communication class interface
RNDIS data class interface

Device Application Interface

Modem Connector

Device Application Interface

Device Log Interface

Android Composite ADB Interface

2.4 Eigencomm Platform USB Port Information

The following table shows the commonly used USB port information of Eigencomm platform LE series

modules.

Copyright © Fibocom Wireless Inc. 17
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2 USB Port Information

Table 8. LE series USB port information

GTUSBMODE: 30
Vendor ID: 0x2CB7 Product ID:; 0x0DO1

Interface Number Interface Name

0/1 AT
2/3 Log
4/5 AT

GTUSBMODE: 31
Vendor ID: 0x2CB7 Product ID:; 0x0DO1

Interface Number Interface Name

0 RNDIS
1 RNDIS
2/3 AT

4/5 Log
6/7 AT

GTUSBMODE: 32
Vendor ID: 0x2CB7 Product ID:; 0x0DO1

Interface Number Interface Name

0 ECM
1 ECM
2/3 AT
4/5 Log
6/7 AT

Interface Function
Device Application Interface
Device Log Interface

Device Application Interface

Interface Function

RNDIS communication class interface
RNDIS data class interface

Device Application Interface

Device Log Interface

Device Application Interface

Interface Function

ECM communication class interface
ECM data class interface

Device Application Interface

Device Log Interface

Device Application Interface

Copyright © Fibocom Wireless Inc. 18
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3 RNDIS Dial-up

3.1 Introduction to RNDIS Dial-up

NDIS is the abbreviation of Network Driver Interface Specification. It spans the transport layer, the
network layer and the data link layer, defines the communication interface specification between the
network card or the network card driver and the upper layer protocol driver, shields the difference of
the underlying physical hardware, and enables the upper layer protocol driver to communicate with
any type of the underlying network card.

NDIS creates a complete development environment for network drivers. It only needs to call NDIS
functions, without considering the kernel of the operating system and the interface with other drivers.
Therefore, the network drivers can be separated from the complex communication with the operating
system, which greatly facilitates the writing of network drivers. In addition, NDIS encapsulation feature
allows you to focus on one-layer driver design, reducing the complexity of the design, and easy to
extend the driver stack.

RNDIS refers to Remote NDIS. The implementation of RNDIS based on USB is actually to run TCP/IP on
the USB device, that is, TCP/IP over USB, so that the USB device acts as a network card to realize the
network communication of the host.

Configure support for RNDIS NIC mode through AT+GTUSBMODE and reboot, and you can check the
RNDIS driver inside the network adapter.

2 ASIX AX88179A USB 3.2 Genl to Gigabit Ethernet Adapter
Iij-‘ Bluetooth Device (Personal Area Metwork)
¥ Intel(R) Wireless-AC 9560 160MHz

Realtek PCle GbE Family Controller
L Remote NDIS based Internet Sharing Device
¥ Sangfor S5L VPN CS Support System VNIC
& WAN Miniport (IKEv2)

Figure 1. RNDIS driver

3.2 RNDIS Dial-up

3.2.1 Set PDP Context

AT+CGDCONT=2, "IPV4V6","CMNET"

OK
AT+CGDCONT?

+CGDCONT:
0,"IPv4ave","3gnet","10.42.89.203,2408:840d:6820:dbb0:1777:3338:8da8:44b2",0,0

+CGDCONT: 2,"IPV4V6","cmnet","0.0.0.0,0:0:0:0:0:0:0:0",0,0

Copyright © Fibocom Wireless Inc. 19
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OK

3.2.2 RNDIS Dial-up

Dial-up commands:

AT+COPS?
+COPS: 0,0, "CHN-UNICOM",7

OK
AT+GTRNDIS=1,2
OK

AT+GTRNDIS?

+GTRNDIS:
1,2,"10.2.209.25,2408:840D:6800:0714:61FC:F74E:2DCA:5A9F","112.65.184.255,2408:8888:
0:8888::8","210.22.84.3,2408:8899:0:8899::8"

oK
Description:
Parameter 1: Take the value "0" or "1", that is, deactivate or activate.

Parameter 2: Bounded cid. After activation, the network card transmits data through the pdp bearer of
the bounded cid.

After dial-up, the IP address can be seen on the network card, and it is the same as the IPV4 address
queried in the module, and the IPV6 prefix address is the same.

Copyright © Fibocom Wireless Inc. 20
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Metwork Connection Details:

Property

Connection-specific DNS S..

Description

Physical Address
DHCP Enabled

IPv4 Address

IPv4 Subnet Mask
Lease Obtained
Lease Expires

IPv4 Default Gateway
IPv4 DHCP Server
IPv4 DNS Servers

IPv4 WINS Server

NetBIOS over Tepip Enabl...

IPvE Address
Temporary IPv6 Address
Link-local IPvE Address
IPvE Default Gateways

Value

Remaote NDIS Compatible Device #2

32-2A-87-F6-67-0C
Yes

10.2.209.25

255 255 255 252

Monday. April 30, 1888 7.04:44 AM

Thursday, June 6, 2024 6:33:

10.2.209.26
10.2.209.26
112.65.184.255
21022843

Yes

01 PM

2408:840d:6800:714-2028:a4f8:a73a:1flc
2408:840d:6800:714:c7e:6b98 d4e5:948
fedl:e028 a4f8:a73a:1f1c% 79

fedl:40da:dfffe13:8809%79

FoAm 141 4 AR 1A AsmIn mea me

=

Close

Figure 2. Check RNDIS NIC information

Execute a ping package on the host. If it can be pinged, the dial-up is successful.

C:\Users\fibcom>ping -4 www.qq.com

[a)

r

L

Pinging ins
Reply from
Reply from
Reply from
Reply from

=]
[==]

=]
[==]

[ B, R,
=]

- .

LAy N I I =]
=]

(=]
(=]

Ping statistics for 58.246.163.
Packets: Sent = 4, Receivec

2ms TTL=52
9ms TTL=52

(Approximate round trip times in milli-seconds:
Minimum = 19ms, Maximum = 22ms, Average = 20ms

C:\Users\fibcom>ping -6 www.qq.com

.tencent-cloud.net [58.246.163.58] with 32 bytes of data:
e=19ms TTL=52

3 RNDIS Dial-up

Pinging ins-r23tsuuf.ias.tencent-cloud.net [2408:8011:21:c120::c] with 32 bytes of data:
Reply from 24088:8011:21:c120::c: time=18ms

Reply from 24 C
Reply from 2408: 1:21:c C:
Reply from 2408: C

time=

Ping statistics for 2408:88f1:21:c120::c:
ved = 4, Lost

Packets: Sent = 4,

: time=18ms

Approximate round trip times in milli-seconds:
Minimum = 18ms, Maximum = 20ms, Average = 19ms

Figure 3. Ping packet
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4 PPP Dial-up

4.1 Introduction to PPP Dial-up

PPP (Point-to-Point Protocol) is a link-layer protocol designed for simple links that transmit data packets
between peer units. This link provides full-duplex operation and passes packets in sequence. The main
purpose of the design is to establish a point-to-point connection to send data through dial-up or
dedicated lines, making it a common solution for simple connection between various hosts, bridges and
routers.

The function of a dial-up network is to establish a communication link between two computers through
a modem. Connecting to the Internet through a dial-up network is essentially logging your computer
into an ISP's dial-up server by dial-up in.

4.2 Modem

4.2.1 Install and Configure Modem

The module is powered on and connected to the computer through USB. It is necessary to use the AT
port to install the modem.

o The modem on the Qualcomm platform will be installed automatically, and the modem
can no longer be reinstalled.

4.2.1.1 Install Modem

The procedure is as follows:
1. Open Phone and Modem, create an area code, and install a new modem.

[EE All Control Panel Items

«— v 4 [EA > Control Panel > All Control Panel ltems > v O _

Adjust your computer’s settings Viewby: L
[ ; -
,Q Color Management Lgr Credential Manager &% Dateand Time E% Default Programs
.',.y Device Manager % Devices and Printers @ Ease of Access Center ) File Explorer Options
¢ File History Flash Player (32-bit) A Fonts ,r;, Indexing Options
G Network and Shari
QJ—:‘ Internet Options ~. Keyboard «» Mouse I:g..' C:n\tn::r an anng
- \j
g Phone and Modem ,,; Power Options [Tf Programs and Features @ Recovery

Pt - DainnmbaAmm amdd Maclidae oA

Figure 4. Open Phone and Modem
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&3 Phone and Modem

Dialing Rules Modems Advanced

The list below displays the locations you have specified. Selectthe
location from which you are dialing.

Locations:
Location Area Code
[0} Fibocom 021
O My Location 021
New... Edit. Delete

Apply

3% New Location

General Area Code Rules Calling Card

g Location pame: Fibacom2

Specify the location from which you will be dialing
Country/region

Area gode:

china

[oz1]

Dialing rules
When dialing from this location, use the following rules

To access an outside line for local calls, dial:
To access an outside line for long-distance calls. dial
Use this carrier code to make long-distance calls:

Use this carrier code to make international calls:

[ To disable eall waiting, dial

Dialusing (@) Tone (O Pulse

L]
L]

Apply

Figure 5. Establish dial-up rules

# New Location

area code to other area codes and within your area code

Area code rules

An area code rule determines how phone numbers are dialed from your current

Area Code Prefixes Rule

l jow. I Edit

Description

nle

Delate

Selectarnule inthe list above to view its description, or click New to add a

Apply

“# New Area Code Rule

This area code rule will only apply to calls made to the area code and prefix
combination you specify below.

Area code you are calling: Area code Prefix

| |

X-XXX-XXX-XXXX
Prefixes

Specify the prefixes to be used forthis area code rule
(® Include all the prefixes within this area code

(D lnclude only the prefixes in the list below:
Prefixes ta include

Add...

Delete

Rules

When dialing phone numbers that contain the prefixes above;
DD\E' 1

D Include the area code

Figure 6. Create an area code
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&3 Phone and Modem X | Add Hardware Wizard

Dialing Rules Advanced Install New Modem
Do you wanrt Windows to detect your modem?

& Thefollowing modems are installed
L 2

‘Windows will now try to detect your modem. Before
continuing, you should:

1. I the modem is attached to your
computer, make sure it is tumed on.

Modem Attached To

S Standard 33600 bps Modem

2. Quit any programs that may be using
the modem

Click Next when you are ready to continue.

[¥ Dont detect my modem: | will select it from a list ;

| GAQG I GBemuve Properties

Figure 7. Install a new modem

2. Select the baud rate and the installation port, click Next, and the installation is complete.

Add Hardware Wizard

Install New Modem

S Select the manufacturer and model of your modem. If your modem is not listed, or if you have
- an installation disk, click Have Disk.

Manufacturer Models
(Standard Modem Types) =
Standard Cell Phones [ 33600 bps Modem

|=g/ Standard 56000 bps Modem

[=] Standard PCMCIA Card Modem

W
[5) This driver is digitally signed. Have Disk...
Tell me why driver signing is important
< Back Next > Cancel

Figure 8. Select the baud rate
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Add Hardware Wizard

Install New Modem

Select the port(s) you want to install the modem on.

You have selected the following modem:

Standard 33600 bps Modem

On which ports do you want to install it ?

" Al ports
% Selected ports

COM3
COM4

AT port

< Back Cancel
Figure 9. Select installation port
Add Hardware Wizard
| Install New Modem
Modem installation is finished!
Your modem has been set up successfully.
If you want to change these settings, double-click the
Phone and Modem Options icon in Control Panel, click the
Modems tab, select this modem, and then click Properties.
< Back Finish Cancel

Figure 10. The installation is finished

4.2.1.2 Change Hardware Flow Control

o Ignore this section if you are using USB dial-up.
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If UART dial-up is used, you need to select the installed modem in Device Manager and change the

hardware flow control.

~ & DESKTOP-NETEORK

i Audio inputs and outputs

5 Batteries

Q Cameras

= Computer

== Disk drives

[l Display adapters

## Human Interface Devices

*m IDE ATA/ATAPI controllers

=2 Keyboards

U Mice and other pointing devices
a Modems

<

122600 boe Mol

IA Standard 33600 bps Modem #2
TTOTTITOTS

I Network adapters
& Intel(R) Wi-Fi 6 AX200 160MHz
¥ Realtek PCle GbE Family Controller
L_=." Remote NDIS based Internet Sharing Device
¥ WAN Miniport (IKEv2)
& WAN Miniport (IP)
& WAN Miniport (IPv6)
' WAN Miniport (L2TP)
& WAN Miniport (Network Monitor)
¥ WAN Miniport (PPPOE)
& WAN Miniport (PPTF)
¥ WAN Miniport (SSTP)
+ RY Other devices
B4 Unknown device
@ Ports (COM &LPT)
A Print queues
n Processors
B sD host adapters

Figure 11. Select modem

Standard 33600 bps Modem #2 Properties

General Modem Di Advanced

Extra Settings

Extra initialization commands:

river Details Events

Initialization commands may lead to the exposure of
sensitive information in the modem log. Consult your

modem's instruction manual for more details.

Change Default Preferences... ‘

Cancel

Standard 33600 bps Modem #2 Default Pr... ? X

General Advanced

Call preferences

Disconnect a call if idle for more than mins

Cancel the call if not connected within secs

Data Connection Preferences

Port speed: 115200 N
Data Protocol:
Compression:

Flow control: -

Cancel

Figure 12. Set data flow control

4.2.2 View Modem

After installation and configuration as described above, you can see the modem with USB interface in

the Device Manager, as shown in the following figure:
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= [ -}

v l& Modems
¥ standard 33600 bps Modem
E Standard 33600 bps Modem #2
[ Monitors
v [ Network adabters

Figure 13. Modem

Right-click the modem and click properties to view the port on the Modem tab.

Standard 33600 bps Modem #2 Properties K

General Modem Diagnostics Advanced Driver Details Events

Port: JCOMS

Speaker volume

Maximum Port Speed

115200

Dial Control

Wait for dial tone before dialing

-

Figure 14. Port properties

4.3 Establish a Dial-up Connection

4.3.1 Set APN, Username, Password, and Authentication Method

Some dedicated networks require the settings of APN, username, password, and authentication method.
You can configure these parameters by sending the following AT commands through the serial port:

AT+CGDCONT=1, "IPV4V6e", "APN"
OK
AT+MGAUTH=1,1, "username", "password"

OK

4.3.2 First Dial-up

The process for the first dial-up is as follows:

1. Open Network and Sharing Center, select Set up a new connection or network, and connect to the
new Internet.
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ﬂ' Network and Sharing Center

File Edit View Tools

Control Panel Home

Change adapter settings

Change advanced sharing
settings

Media streaming options

« ~ 1 & > Control Panel > All Control Panel Items > Network and Sharing Center v O O search Control Pane

View your basic network information and set up connections

View your active networks

Network Access type: Internet
Public network Connections; &7 Ethernet 2

G i i

ﬁ- Set up a new connection or network
=
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

@ Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting information.

Figure 15. Set up a new connection or network

- X
?' Set Up a Connection or Network
Choose a connection option
IConnect to the Internet
Set up a broadband or dial-up connection to the Internet)
Set up a new network
Set up a new router or access point.
Manually connect to a wireless network
Connect to a hidden network or create a new wireless profile.
7 Connect to a workplace
Setup a dial-up or VPN connection to your warkplace.
Cancel
Figure 16. Connect to Internet
2. Select Set up a new connection anyway and dial.
- X
i
« @@ Connect to the Internet < 4 Connect to the Internet
You are already connected to the Internet i Do you want to use a connection that you already have?

q @No, create a new connection

O Yes, Il choose an existing connection

& Dial-up Connection
8

Standard 33600 bps Modem|

=> Browse the Internet now

=> Set up a new connection anyway

Cancel

Figure 17. Set up a new connection
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< =@ Connect to the Internet

How do you want to connect?

Broadband (PPPoE)

Connect using DSL or cable that requires a user name and password.

Q Dial-up

Connect using a dial-up modem or ISDN.

Cancel
Figure 18. Select dial-up

3. Turn on the modem and enter the phone number (*99# in most cases). If the module supports
multiple profiles and multi-channel PDN dialing, you can use *99***1# (the first PDN, usually replaced
by the *99# command), *99***2# (the second PDN), and *99***3# (the third PDN), and select the
corresponding APN for dialing. If network authentication is required, fill in the required username and
password. After the configuration, click Connect.

< @@ Connect to the Internet

Which modem do you want to use?

Standard 33600 bps Modem
Modem

Standard 33600 bps Modem #2
Madem

Cancel

Figure 19. Select modem

Copyright © Fibocom Wireless Inc. 29



Fibccomm 4 PPP Dial-up

¢« & Connect to the Internet

Type the information from your Internet service provider (ISP)

Dial-up phone number: || o9 I ‘ Dialing Rules
User name: | [Name your ISP gave you] ‘
Password: | [Password your ISP gave you] ‘

Dghuw characters

[JRemember this password

Connection name: | Dial-up Connection 2 ‘

9 [] Allow other people to use this connection

This option allows anyone with access to this computer to use this connection.

| don't have an ISP

Cancel
Figure 20. Set dial-up information

After the connection is complete, you can click the Internet access icon in the lower-right corner to view
the status of the dial-up results.

%@ Connect 1o the Internet

Connecting to Dial-up Connection 2...

N @

Dialing *99+...

Skip Cancel

Figure 21. Start connection
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4 4@ Connect to the Internet

You are connected to the Internet

A

.

4 PPP Dial-up

Dial-up Connection

Dial-up Connection 2

Connected

Wi-Fi

—> Browse the Internet now

Turned off

To connect to the Internet next time, left-click the network
icon in the taskbar and click the connection you just created.

Turn Wi-Fi back on

Manually

Close

Figure 22. Connection result

4.3.3 Non-first Dial-up or Failed First Dial-up

If the first dial-up failed, or if it is not the first dial-up, follow the following procedure.

1. Open the Internet access icon in the lower right corner, select the dial-up connection you have created,

and click Connect.

| Settings

| G Home

Network & Internet

& Status
& Wi
3 Ethernet
Dial-up

VPN

2. Select Properties on the
hardware flow control.

Dial-up

E Dial-up Connection
Dial-up Connection 2
—

Set up a new connection

Figure 23. Dial-up connection

dial-up interface, select the specified

Copyright © Fibocom Wireless Inc.
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Changa adapter options

Ne

Windows Firewall

Have a question?

Gethelp

Make Windows better

modem, and then select Enable
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5“ Connect Dial-up Connection 2 x [ Dial-up Connection 2 Properties x

General Options Securty Metworking Sharing

Al devices call the same numbers Conffigure....

Dial only first available device

User name: | | Phone number
Password: | | Area code Phone number:
95 .
[[] Save this user name and password for the following users: auntryregion code
Me only
9 Anyone who uses this computer [] Use dialing nules Dialing Rules
Dial ‘994 v] || Pivacystatemen

) o e ] (5] oo

Figure 24. Select modem

u,;d Dial-up Connection 2 Properties * Modem Conﬁguration %

General (Qptions Security Networking Sharing

Standard 33600 bps Modem #2 (COMS)

L4 Maximum speed (bps): 115200 v
Al devices call the same numbers ! Modem E’m°0°|
Dial only first available device ]
Fhone mumber | [JiEnable Rardware fiow control
Area code Phone number:
‘994 Alemates |_] Enable modem emor control
aurtry/region cods [[] Enable modem compression
[] Use dialing nules Dialing Rules
Privacy statement D Enable mc'gem speaker

| ==

Figure 25. Enable hardware flow control

3. Set the authentication type. On the Security tab, set the authentication method according to your
needs.
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l:l;l Dial-up Connection Properties =

General Options  Securty  Networking  Sharing
Data encryption:
Dptional encryption (connect even if no encryption) [

Authertication
() Use Extensible Authentication Protocol (EAP)

E—

(®) Allow these protocols
Unencrypted password (PAP)
Challenge Handshake Authentication Protocol (CHAF)
Microseft CHAP Version 2 (MS-CHAF v2)

[ ] Automatically use my Windows logon name and
password (and domain, if any)

Interactive logon and scripting
[ ] Show terminal window

[ ] Run script:

Edit ... Browse...

Cancel

Figure 26. Set authentication method

4. Set the dial-up network type. On the Networking tab, set the network type to IP, IPv6, or IPv4v6
according to your needs.
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=] Dial-up Cennection Properties X

General Options Securty MNetworking  Sharing

This connection uses the following tems:

et Protocol /1P

4 Intemet Protocol Version 4 (TCP/IPv4)

] ? File and Printer Sharing for Microsoft Metworks
[ & Client for Microsoft Networks

G Install... @Qninstall Properties

Description

TCP/IP version &. The latest version of the intemet protocol
that provides communication across diverse interconnected
networks.

Cancel

Figure 27. Set dial-up network type

4 PPP Dial-up

5. Enter the phone number. If the network requires a username and password, fill in the required

username and password and then click Dial.

& Connect Dial-up Connection 2 X

User name: | [

Password: . ‘

[[] Save this user name and password for the following users:
Me only

G Anyone who uses this computer

Diak: 997 v|

(oo ] conel [ Popetis | oo

Figure 28. Dial-up
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4.3.4 View IP Address

Open the CMD window and enter jpconfig to query the PPP network card.

C:\Usersh\qripconfig

Figure 29. PPP network card

4.3.5 Check Ping Results

Ping the network using the PPP network card in the command line window.

Approxim 1
Ninimum =

h0:1120: : 27]
time
tims
time

(0% loss),

¥imate round t =
Winimuam 38ms, ge 44ms

Figure 30. Ping the network
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5 RmNet Dial-up

5.1 Introduction to RmNet Dial-up

The RmNet interface is the evolution of the Qualcomm platform to ECM, and it also belongs to CDC-
ECM. Their specific difference lies in the different ways of encapsulating USB commands, the used USB
interfaces, and the definition of endpoints. The RmNet function in Qualcomm devices simulates the
network interface of connected terminal devices and supports QMI as a communication channel. QMI
defines a framework for communication between applications and drivers. After installing the USB driver
on a Windows system, you can see the network card for RmNet in the network adapter.

This section mainly introduces the RmNet dial-up process under Windows.

5 RmNet Dial-up

o This dial-up method is unique to the Qualcomm platform and is not supported by other

platforms.

Configure support for RmNet NIC mode through AT+GTUSBMODE and reboot, and you can check the

RmNet driver inside the network adapter.

i & Fibocom USB WWAN Adapter #3

¥ Realtek PCle GbE Family Controller
27 WAN Miniport (IKEv2)

& WAN Miniport (IP)

&F WAN Miniport (IPv6)

EF WAN Miniport (L2TP)

¥ WAN Miniport (Network Monitor)
& WAN Miniport (PPPOE)

& WAN Miniport (PPTP)

& WAN Miniport (SSTP)

Figure 31. RmNet driver
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5.2 RmNet Dial-up Process

Send the command AT$SQCRMCALL=1,1 to establish an IPv4 connection.
AT

OK

AT+COPS?

+COPS: 0,0, "CHN-CT",7

oK
AT$QCRMCALL=1,1
$QCRMCALL: 1, V4

OK

Send the command AT$SQCRMCALL=0,1 to disconnect the dial.
AT$QCRMCALL=0,1

OK

Send the command AT$SQCRMCALL=1,1,3 to establish an IPv4v6 connection.
AT$QCRMCALL=1,1,3

$QCRMCALL: 1, V4

$QCRMCALL: 1, V6

OK

If multiple PDNs are supported, ATSQCRMCALL=1,1,1,2,cid can be issued to activate the corresponding
cid, thereby activating the corresponding PDN. Issue the ATSQCRMCALL=1,1,1,2,2 command to activate
the second PDN.

AT$QCRMCALL=1,1,1,2,2
$QCRMCALL: 1, V4

OK
AT+CGDCONT?

+CGDCONT:
1,"IPv4ve","CTNET","10.46.111.196,36.14.4.84.66.240.64.76.23.160.89.7.120.39.166.195
",0,0,0,0

+CGDCONT: 2,"IP","3GNET","10.33.187.10",0,0,0,0

OK

After the dial-up is complete, ping a website to check whether the dial-up is successful.

Copyright © Fibocom Wireless Inc. 37



Fibccomnm 5 RmNet Dial-up

Mobile adband adapter Cellular

Connection-specific
IPv4 Addr
Subnet Mask .

. : Media disconnected
ght.com

Repl:v £
Reply from 1

Ping statistics for 110.242.68.4:

Packet ent = 4, Received = 4, Lost = (0% loss),
lApproximate round trip times in milli-second

Minimum = 44ms, Maximum = 52ms, Av = 47ms

Figure 32. Ping a website
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6 MBIM Dial-up

6.1 Introduction to MBIM Dial-up

MBIM (Mobile Broadband Interface Model) is a new interface standard proposed by Intel, Microsoft and
other USB/IF members along with the widespread application of mobile broadband in
notebook/Ultrabook, Tablet, Pad and other mobile devices. Specific standards can be downloaded from
the official website of USB/IF. It unifies the interface standards of mobile broadband devices (USB data
cards/network cards, NGFF data cards, etc.) and PC terminals. Modem vendors do not need to provide
drivers, because they are supported on WIN8 and later versions.

6.2 Dial-up Process

6.2.1 Confirm USB Mode

After the module is connected to Windows and booted, check whether there is an MBIM driver in the

Windows Device Manager:
b L4
¥ Generic Mobile Broadband Adapter
J U'U'; I ;UN\LUU PRATVIT 1L

[;F Realtek PCle GbE Family Controller
&7 WAN Miniport (IKEv2)

¥ WAN Miniport (IP)

¥ WAN Miniport (IPv6)

& WAN Miniport (L2TP)

&7 WAN Miniport (Network Monitor)
¥ WAN Miniport (PPPOE)

@ WAN Miniport (PPTP)

¥ WAN Miniport (SSTP)

Figure 33. MBIM driver

If there is no MBIM NIC driver in Device Manager, check USB mode. Send AT+GTUSBMODE to the
module through the serial port for query and setting (the parameters of different products are different,
please refer to the section "USB Port Information" for details. The NL668 is taken as an example):

AT+GTUSBMODE?
+GTUSBMODE: 17

(0]¢

AT+GTUSBMODE=29 /*USB is set to include MBIM*/
(0]¢

AT+CFUN=15 /*Reboot the module*/
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OK

6.2.2 Initiate Dial-up

1. Click the network icon on the Windows taskbar. If this is the first time you are using MBIM, or if you
have not set up an access point, the following window will pop up.

= UNICOMLTE)
.| Disconnected

Launch Account Experience

When you're not connected to another kind of
network, we'll automatically use cellular data
from your data plan.

Let Windows keep me connected

Wi-Fi
(ﬁ Turned off
Turn Wi-Fi back on
Metwork & Internet settings

Change settings, such as making a connection metered.

7 il )
Mobile
Wi-Fi Airplane mode E&E|VET hotspaot

Figure 34. Lack of access points

2. Choose Windows Settings > Network & Internet > Cellular > Advanced Options > Add an APN to add
an APN in the pop-up window. You can customize the configuration file name. Set the user name and
password as required.
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&« Settings

@ APN

Profile name

| Unicom |

APN

| 3gnet

User name

| User name |

Password

| Password |

Figure 35. Add access points

3. Click the network icon on the Windows taskbar, and the following window will pop up. Check Let
Windows keep me connected, click the Connect button, and then Windows will initiate a dial.

UNICOM(LTE)
ol H Disconnected

rlen

You need to connect manually each time you
use your cellular data.

[[] L4t Windows keep me connected

Connect

Wi-Fi
/;,?:: Turned off

MNetwork & Internet settings

Change settings, such as making a connection metered.

o

Mobile
hotspot

7 B

Wi-Fi Airplane mode [a=2[INETS

Figure 36. Initiate a dial-up
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The following information is displayed if the dial-up is successful:

PN UNICOM(LTE)
al | Connected

Ncn ACCOUNT r;:r':-_"-'|.;'--'*r'.':
e

When you're not connected to another kind of
network, we'll automatically use cellular data
from your data plan.

Let Windows keep me connected

Wi
7 Turned off

(e

Turn Wi-Fi back on

Network & Internet settings

_I--..._ settings, suc |'|""|'._'.;|'|,_'|.-r_'|

7@ e )
Mabile

Wi-Fi Airplane mode EaE|NET hotspot

Figure 37. Successful dial-up

6.2.3 Check Dial-up Result

Under the command-line window, execute ipconfig to check the IP address.

Mobile Broadband adapter Cellular 15

8471:b12:bFf9:1c51: bb-a 47b9:925a

Default GdtPl

Figure 38. Check IP address

Execute a ping package to check the network.
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Mobile Broadband adapter Cellular 15:

Connection-specific DNS Suffix . :

IPv6 Address. . . . . . . . . . .= A8 - 1:b12:bf9:1c51:bb8a:47b9:925a
IpP dd . P d bff9:285d:fb13:bl 79
Temporary IPwv C e e o : : : 18c:2 :e7ca:8276
Link-local IPv6 i

IPv4 Add

Subnet Mask . . .

Default Gateway .

C:\Users\fibcom>ping -4 www.baidu.com

Pinging .a.shifen.com 6 vith 32 bytes of data:
Reply from 1! . ) i Sms TTL=54

Reply from °

Reply from :

Reply from

Approximate r
Minimum = 48ms,

Figure 39. Ping packet
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