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1 Introduction

1.1 Purpose of this Document

This document mainly introduces the adaptation ofMeiG modules based on Linux systems. With this
document, user can easily design with SLM750 module into the device, and provide data, voice, SMS
and other telecommunication services with the device.

1.2  Safety Instructions

By following the safety principles, user can ensure personal safety and help protect the product and work

environment from potential damages:

Driving safety first! When you are driving, do not use a handheld mobile terminal
unless it has a hands-free function. Please stop and call again!

Please turn off the mobile terminal device before boarding. The wireless function
of the mobile terminal must not be turned on on the airplane to prevent
interference to the communication system of the airplane. Ignoring this prompt
may lead to flight safety and even violate the law.

In hospitals or health care facilities, pay attention to whether there are restrictions
on the use of mobile terminal equipment. RF interference can cause medical
equipment to malfunction, so mobile terminal equipment may need to be turned
off.

The mobile terminal device cannot be effectively connected under any
circumstances, and there is no call charge on the mobile device or the SIM is
invalid. When you encounter the above situations in an emergency, please
remember to make an emergency call and ensure that your device is turned on
and in an area with sufficient signal strength.

Your mobile terminal device receives and transmits radio frequency signals when
it is turned on. Radio frequency interference occurs when it is close to TVs, radio
computers or other electronic equipment.

Keep mobile devices away from flammable gases. When you are close to a gas
station, oil depot, chemical plant or explosion site, please turn off the mobile
terminal device. There are potential safety hazards in operating electronic
equipment in any potentially explosive place.

MeiG Smart Technology Co., Ltd. 5/33
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2 MeiG Module Information

2.1 Vendor ID and Product ID

Tablel MeiG ModuleVID & PID

Module Vendor ID Product ID SIM Hot plug
SLM750 0x05C6 0xF601 N
SLM790 Ox2DEE 0x4D20 N
SLM868 0x05C6 0xF601 N
SRM815 Ox2DEE 0x4D22 Y
SRMB815(ECM) 0x2DEE 0x4D23 Y

2.2 Module Virtual Port

SRM750/SLM868/SRM815 modules can generate 6 virtual ports as shown in Table 2.

Table 2 SLM750/SLM868/SRM815 Virtual Ports

Port Number Functions

0 Diag port—Diagnostic port, capturing debug log

1 Modem port—PPP dialing

2 AT Port—AT Command port, communication with MCU
3 NMEA Port—GNSS Port

4 adb Port

5 RMNET Port—used for send gmi

MeiG Smart Technology Co., Ltd. 6/33
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SLM790module NCM version has 5 virtual ports listed in Table 3.

Table 3 SLM790 Module NCM version Virtual Ports

Port Number Functions

0 Network Port, used for NCM dialing

1 AT Port, used for AT command communication
2 3G Application Port, for debug use

3 ApplicationPort, for capturing systemlog

4 Modem Port, for PPP dialing

SLM790 module ECM version also has 5 ports, shown in Table 4.

Table4 SLM790 Module ECM Version Ports

Port Number Functions

0 Application Port, capturing system log

1 AT Port, used for AT command communication
2 3G Application Port, for debug use

3 Modem Port, for PPP dialing

4 ECM Network Port
Note:

The above port sequence is only consistent with the generated /dev/ttyUSBX sequence, not necessarily
the same as the actual port number.

MeiG Smart Technology Co., Ltd. 7133
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2.3 MeiG Module Supported Dialing Methods

Table 5 Dialing Method

. . GobiNet
Module PPP ECM NCM Gobinet Qmi_wwan MBIM RNDIS :
(Multiplex)
SLM750 Y Y N Y Y N Y Y
SLM790 Y Y Y N N N Y N
SLM868 Y Y N Y Y Y Y Y
SRM815 Y Y N Y Y Y Y Y

MeiG Smart Technology Co., Ltd. 8/33
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3 Listof Linux Adpated Files

Table 6 List of Linux Adapted Files

File Name Description

ppp_script_for_linux.tar.gz PPP dialing script

Udhcpc script, can be used on platforms that do not have

dhc cript.tar.
udhcpc_script.tar.gz scripts by default

MeiG Smart Technology Co., Ltd. 9/33



MEIG %”% MeiG_5G&LTE Module_Linux Driver_Application Note

4  USB to UART Dirver Adaptation

The module USB portis multiplexed, so user needs to use the option driver to separate multiple serial
ports for use.

4.1 Kernel Configuration

Add the following items in the kernel configuration file

CONFIG_USB_SERTIAL_GENERIC=y
CONFIG_USB_SERIAL_OPTION=y
CONFIG_USB_SERIAL_QT2=y

Note:

The kernel can be compiled on the PC after make menuconfig, and then add the above configuration to
the .config file.

4.2  Modify Option Driver

Add module information in the option driver, the kernel modification method of version 4.x and above:

--- a/drivers/usb/serial/option.c
+++ b/drivers/usb/serial/option.c ] ]
@@ -85,6 +85,13 @@ static intoption_probe(structusb_serial *serial,

#define HUAWEI_PRODUCT_K3765 0x1465
#define HUAWEI_PRODUCT_K4605 0x14C6
#define HUAWEI_PRODUCT_E173S6 0x1c07
+/*[MEIG-zhaopf-2019-11-04] add for meig modem supported {*/
+#define MEIG_VENDOR.ID Ox2DEE
+#define MEIG_PRODUCT_SRM815 0x4D22
+#define MEIG_PRODUCT_SRM815_ECM 0x4D23
+#define MEIG_PRODUCT_SLM790 0x4D20
+#define MEIG_QCM_VENDOR_ID 0x05C6

+#define MEIG_QCM.PRODUCT_SLM750_SRM815_SLM868 OxF601
+/*[MEIG-zhaopf-2019-11-04]add for meig modem supported }*/

+
#define QUANTA_VENDOR_ID 0x0408
#define QUANTA_PRODUCT_Q101 OXEA02

@@ -564,6 +571,12 @@ static 1intoption_probe(structusb_serial *serial,

static conststructusb_device_idoption_ids[] = {

+/*[MEIG-zhaopf-2019-11-04]add for meig modem supported {*/

+{ USB_DEVICE(MEIG_VENDOR_ID, MEIG_PRODUCT_SRM815),

+.driver_info = RSvD(4) | RsvD(5) 1},

+{ USB_DEVICE(MEIG_VENDOR_ID, MEIG_PRODUCT_SRM815_ECM),

+.driver_info = RSvD(4) | RsvD(5) },

+{ USB_DEVICE(MEIG_QCM_VENDOR_ID, MEIG_QCM_PRODUCT_SLM750_SRM815_SLM868),

+.driver_info = RSVvD(4) | RsvD(5) 1},

+{ USB_DEVICE(MEIG_VENDOR_ID, MEIG_PRODUCT_SLM790),

+.driver_info = RSVD(0) | RSVD(5) | RSvD(6) | RsvD(7) 1},

+/%*[MEIG-zhaopf-2019-11-04]add for meig modem supported }*/
{ USB_DEVICE(OPTION_VENDOR_ID, OPTION_PRODUCT_COLT) 1},

MeiG Smart Technology Co., Ltd. 10/33
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Kernel modification methods for versions below 4.x:

--- a/kernel/drivers/usb/serial/option.c
+++ b/kernel/drivers/usb/serial/option.c
0@ -86,12 +86,11 @@ static void option_instat_callback(structurb *urb);

#define HUAWEI_PRODUCT_K4605 0x14C6
#define HUAWEI_PRODUCT_E173S6 0x1c07
/*[MEIG-zhaopf-2019-11-04]add for meig modem supported {*/
+#define MEIG_QCM_VENDOR_ID 0x05C6
+#define MEIG_VENDOR_ID Ox2DEE
+#define MEIG_PRODUCT_SLM790 0x4D20
+#define MEIG_PRODUCT_SRM815 0x4D22

+#define MEIG_PRODUCT_SRM815_ECMOx4D23
+#define MEIG_QCM_PRODUCT_SRM815_SLM750_SLM868 OxF601
/*[MEIG-zhaopf-2019-11-04]add for meig modem supported }*/

@@ -701,13 +700,23 @@ static conststructoption_blacklist_info yuga_cTm920_nc5_blacklist

1

+/*[MEIG-zhaopf-2019-11-04]add for meig modem supported {*/
+static conststructoption_blacklist_info meig_s1m790_blacklist = {
+ .reserved = BIT(0) | BIT(5)| BIT(6)| BIT(7),

+};

+static conststructoption_blacklist_info meig_sTm790_ecm_blacklist = {
+ .reserved = BIT(4) | BIT(5)| BIT(6)| BIT(7),
+1;

.reserved = BIT(1) | BIT(4),

+static conststructoption_blacklist_info meig_srm815_s1m750_s1m868_blacklist = {
+} .reserved = BIT(4) | BIT(5),
+55

+
+/*[MEIG-zhaopf-2019-11-04]add for meig modem supported }*/
static conststructusb_device_idoption_ids[] = {
/*[MEIG-zhaopf-2019-11-04]add for meig modem supported {*/
// 1If the SLM790 module 1is an ECM version, you need to change the following
meig_s1m790_blacklist to meig_sIm790_ecm_blacklist+
{ USB_DEVICE(MEIG_VENDOR_ID, MEIG_PRODUCT._SLM790),
+ .driver_info = (kernel_ulong_t)&meig_sTm790_blacklist },
{ USB_DEVICE(MEIG_QCM_VENDOR_ID, MEIG_QCM_PRODUCT_SRM815_SLM750_SLM868),
.driver_info = (kernel_ulong_t)&meig_srm815_sIm750_sTm868_blacklist },
{ USB_DEVICE(MEIG_VENDOR_ID, MEIG_PRODUCT_SRM815),
.driver_info = (kernel_ulong_t)&meig_srm815_sTm750_sTm868_blacklist },
{ USB_DEVICE(MEIG_VENDOR_ID, MEIG_PRODUCT_SRM815_ECM),
.driver_info = (kernel_ulong_t)&meig_srm815_sIm750_sTm868_blacklist },
/*[MEIG-zhaopf-2019-11-04]add for meig modem supported }*/

+++ 4+ ++

4.3 Compile and Load the driver

User can compile “option.ko” and use the “insmod command” to load the driver.

After loading the driver successfully, for example, when the SRM815 module is used, the device will generate
4 virtual ports:

MeiG Smart Technology Co., Ltd. 11/33
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Figure 1  Virtual Port Example

5 PPP Dialing

5.1 Add PPP driver in the Kernel

Add the PPP driver in the kernel configuration file, for example:

+++ b/osdrv/opensource/kernel/1inux-3.18.y/arch/arm/configs/hi3520dv400_full_defconfig
@@ -2439,4 +2439,10 @@ CONFIG_USB_SERIAL_OPTION=y
CONFIG_USB_NET_CDCETHER=Y

CONFIG_USB_USBNET=y
CONFIG_USB_NET_MEIG_CDC_NCM=y

+CONFIG_PPP=y

+CONFIG_PPP_FILTER=Y

+CONFIG_PPP_MULTILINK=Yy

+CONFIG_PPP_ASYNC=y

+CONFIG_PPP_SYNC_TTY=y

+CONFIG_PPP_DEFLATE=y

5.2 PPPd Script Preparation

#Unzip the script ppp_script_for_linux.tar.gz to the /etc/ppp directory

tar xzvfppp_script_for_linux.tar.gz-C /etc/

# Add executable permissions to the script

chmod 755 -R /etc/ppp

#Modify port

# Mod%fy the port number in the file /etc/ppp/peers/gprs-dial to be consistent with the
actua

example: /dev/ttyUSB1l

5.3 PPP Dialing
53.1 SetAPN

APN must be set before dialing, user can use the AT command of “AT+CGDCONT” to set APN.
For example:

China Mobile—CMNET

China Telecom—CTNET OR CTLTE

China Unicom—3GNET

MeiG Smart Technology Co., Ltd. 12/33



MEIG %”% MeiG_5G&LTE Module_Linux Driver_Application Note
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Figure 2 Set APN

5.3.2 Make Dialing

Before dialing, check whether the portin /etc/ppp/peers/gprs_dialis corrector not. If it is inconsistent
with the actual one, user needs to modify it before using it.

pppd call gprs_dial

script /usr/sbin/chat -s -v - /Jetc/ppp/ppp-on-dialer finished (pid 12784), status
serial connection established.
using channel 3
Using interface
Connect: ppp0 <
sent [LCP ConfReq i X p 0> -magic 0x54b3elc -
rcvd [LCP ConfReq 1d=0x8 <asyncmap 0x0> <auth chap MD5> <magi x 17 9 D zaccomp: ]
No auth is possible
[LCP ConfRej 1d 0x8 <auth chap MD
[LCP ConfAck <
[LCP ConfReq
[LcP ConfAck
[cCcP ConfReq i : j >]
[TPCP LonfReq id=0x pr = ddr 0.0.0. d .0.0.0> <ms-dns2 0.0.0.0=>]
[LCP DiscReq
[LCP ProtRej
Protocol-Reject for ression Control Protoco]' LO\SOfd rece1aed
[IPCP ConfReq i <compress V1 0f 01 addr 0.0.0.0: ms—-dnsl 0.0.0.0> <ms-dns2 0.0.0.0>]
[IPCP ConfReq
[IPCP ConfNak id addr 0.0.0.0=>
[IPCP ConfRej id=0x compress 0f 01=]
[IPCP ConfReq id dr 0.0.0.0> <ms-dnsl 0.0.0.0> <ms-dns2 0.0.0.0=]
[IPCP ConfReq i
[TPCP ConfAck 3
[TPCP ConfNak id <addr 10.154.69.135>
[IPCP ConfReq id 3 ddr 10.154.6
[TPCcP ConfAck 1id=0x3 ddr 10.154.
Could not determine remote IP address: defaulting to 10.64.64 .64
not replacing existing default route via 192.168.147.2
Tocal 1IP address 10.154.69.135
remote IP address 10.64.64.64
primary DNS address 211.137.130.2
secondary DNS a
Script /etc/p -up started d
Script /etc/ppp/ip-up finished (pid , status = 0x0

Figure 3  PPP Dialing

MeiG Smart Technology Co., Ltd. 13/33
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5.4 PPPd Verification

Chinese Customers can make a PING to a public IP address, for example:
PING 114.114.114.114

PINGwww.baidu.com

Overseas customers can make a PING to a public IP address, for example:
PING 8.8.8.8

PING www.google.com

MeiG Smart Technology Co., Ltd. 14/33
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6 ECM Dialing

6.1 Load ECM Driver

The ECM driver is generally loaded by default in the linux kernel.lf not, it can be loaded as follows for
linux PC.

modprobeusbnet
modprobecdc_ether

For embedded linux environment, user canconfig the usbnet and ecm switches in the kernel
configuration

CONFIG_USB_USBNET=y
CONFIG_USB_NET_CDCETHER=Yy

6.2 ECM Dialing

Normally, the ECM version of the module is automatically dialing by default, similar to plug and play, and
it usually generates a network port named ethxor usbx.

For example, when generating the network card ush0, user can check whether it has obtained the IP
through ifconfig ush0. If user has obtained it, user can directly PING to verify.

For some embedded linux platforms that cannot automatically request DHCP, customer can use udhcpc,
dhclient, dhcpcdand other tools to obtain and set IP information.

For example:

#Note that whether udhcpc can successfully set IP, gateway, dns and other information will
depend on the configuration script,
DefaultParth: ” /etc/udhcpc/default.script” usercanalsospecifiythescriptby -s paramter

udhcpc -1 usb0 -s /etc/udhcpc/default.script

MeiG Smart Technology Co., Ltd. 15/33
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7 NCM Dialing

For modules that support NCM dialing, user needs to compile and load MeiG NCM driver. In the
meantime, if user already load Option driver, user needs to follow Ch.4 to shield the network port of the
module, otherwise it will cause the NCM driver to fail to find the port.

7.1  Compile and Load Driver

#Unzip driver
tar xzvf MeiG_NCM_Vv0.5.1.tar.gz

#Compile on PC
cd MeiG_NCM_V0.5.1
make

#Load Driver )
insmodmeig_cdc_driver.ko

#Enable network card
ifconfig usb0 up

For embedded linux devices, user can add drivers as follows,copy the driver file meig_cdc_driver.c to
the driver directory drivers/net/usb/,and modify Kconfig and makefile as follows, compile and update
the kernel after modification.

® drivers/net/usb/Kconfig

--- a/osdrv/opensource/kernel/linux-3.18.y/drivers/net/usb/Kconfig
+++ b/osdrv/opensource/kernel/linux-3.18.y/drivers/net/usb/Kconfig
@@ -262,6 +262,20 @@config USB_NET_HUAWEI_CDC_NCM
To compile this driver as a module, choose M here: the module will be
calledhuawei_cdc_ncm.ko.

+config USB_NET_MEIG_CDC_NCM

tristate "Meig NCM embedded AT channel support"

depends on USB_USBNET

select USB_WDM

select USB_NET_CDC_NCM

help
This driver supports meige-style NCM devices, that use NCM as a
transport for other protocols, usually an embedded AT channel.
Good examples are:
* MEIG SLM790

To compile this driver as a module, choose M here: the module will be
called meig_cdc_driver.ko.

+++++++++++ A+

® drivers/net/usb/Makefile

--- a/osdrv/opensource/kernel/Tinux-3.18.y/drivers/net/usb/Makefile

+++ b/osdrv/opensource/kernel/1inux-3.18.y/drivers/net/usb/Makefile

@@ -37,4 +37,4 @@obj—$(CONFIG_USB_NET_HUAWEI_CDC_NCM) += huawei_cdc_ncm.o
obj-$(CONFIG_USB_VL600) += 1g-v1600.0
ob7-$(CONFIG_USB_NET_QMI_WWAN) += gmi_wwan.o
0bj-$(CONFIG_USB_NET_CDC_MBIM) += cdc_mbim.o

+0bj-y += meig_cdc_driver.o

MeiG Smart Technology Co., Ltd. 16/33
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After the driver is loaded successfully, when the module is used, a network card named usbX will appear,
usually it is at usbO port.

7.2 NCM Dialing

After the network card is successfully generated, user needs to use a serial port tool such as minicom to
send thecommand ATANDISDUP to make dialing, at this time, user needs to make sure that the USB to
serial port driver has been adapted,(drivers/usb/serial/option.c), for example:

#Set APN, for example:
AT+CGDCONT=1, "IPV4V6”,” cmnet”
#Dialing

ATANDISDUP=1,1

#Terminate dialing
ATANDISDUP=1,0

at+cgdcont=1,"IP", "cmnet"
OK

atAndisdup=1,1

OK

ADATACONNECT

ANDISSTAT:1,,,"IPV4"

Figure 4 NDIS Dialing

After dialing, the dhcp client will automatically request IP information. If the current platform does not
support it, user can manually use dhcp clients such as udhcpc, dhtool, dhcpcd, and dhclient to request.

root@zhangqgingyun: /home/zhangqgingyun/MeiG_NCM_V0.5.1# udhcpc -i usb0
udhcpe (v1.21.1) started
Sending discover. ..
Sending select for 10.11.180.237...
Lease of 10.11.180.237 obtained, lease time 518400
Jetc/udhcpc/default.script: Resetting default routes
SIOCDELRT: No such process
Jetc/udhcpc/default.script: Adding DNS 211.137.130.2
Jetc/udhcpc/default.script: Adding DNS 211.1 130.4
root@zhanggingyun: /home/zhangqgingyun/MeiG_NCM_V0.5.1# ifconfig usb0
usb0 Link encap:Ethernet Hwaddr 00:1e:10:1f:00:01
inet addr:10.11.180.237 Bcast:10.11.180.239 Mask:255.255.255.252
inetb addr: fe80::21e:10ff:felf:1/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:96 errors:0 dropped:0 overruns:0 frame:0
TX packets:362 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:10416 (10.4 KB) TX bytes:66656 (66.6 KB)

root@zhangqgingyun: /home/zhangqingyun/MeiG_NCM_V0.5.1# ping -I usb0 www.baidu.com
PING www.a.shifen.com (36.152.44.96) from 10.11.180.237 usb0: 56(84) bytes of data.
64 bytes from 36.152.44.96: icmp_seq=1 ttl=55 time=47.5 ms

64 bytes from 36.152.44.96: icmp_seq=2 ttl=55 time=43.8 ms

Figure 5 Network Connectivity Verification
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8 Gobinet Single Dialing

8.1 Load Gobinet Driver

Unzip driver

tar xzvf Meig_GobiNet_Driver_vl.4.1.tar.gz

For the PC environment, execute the script in the driver directory to load all the drivers

source go_gobi.sh

For embedded linux environment, cross compilation is required

#Compile driver

#m3k$ -C [Kernel path] M=[Gobinet driver path] CROSS_COMPILE=[ Cross compiler tool prefix]
modules

make -C /home/zhaopf/work/Tinux-4.14.148 M=/home/zhaopf/work/release/GobiNet modules
CROSS_COMPILE=aarch64-Tinux-android-

#Generate driver: GobiNet.ko

#Load it on the corresponding platform

insmodGobiNet. ko

#Compile the dial tool

cd meig-cm

make CROSS_COMPILE=aarch64-Tinux-android-

# Generate the dial tool meig-cm and copy it to the machine

8.2 Gobinet Dialing Verification

821 Use CMto dial

User must compile the MeiG-CM tool before usage, then using the compiled MeiG-CM to dial

#Parameter Description:

#-sset APN

#-6 supports ipv4v6 protocols
#-ispecify the name of the network card, for the case where part of the network card name
is modified

#For example, set China Mobile APN:
meig-cm_ - s cmnet

#For example, set China Telecom APN:
meig-cm -s ctnet

#For example, set China Unicom APN:
meig-cm -s 3gnet
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8.2.2 Use AT command to dial

Using AT to dial depends on the DHCP client. For the ubuntusystem, user can use the following
command to install, such as:

sudo apt-get install udhcpc

Single IPv4 dial:

#Enable network card
ifconfig<network card name> up

#Issue command through AT port
AT$QCRMCALL=1,1,1

#Request dhcp
udhcpc -i<network card name>

Single IPv6 dial:

#Enable network card
ifconfig<network card name> down

# Issue command through AT port
AT$QCRMCALL=1,1,2

#Enable network card, get IPV6 address automatically
ifconfig<network card name> up

IPv4v6 dial:

#Disable network card
ifconfig<network card name> down

# Issue command through AT port
AT$QCRMCALL=1,1,3

#Enable network card and request DHCP immediately
ffconfig<network card name> up
udhcpc -i<network card name>

Note:
Because of the networkvanagerservice is availableon the ubuntusystem; there is no need to manually

send DHCP requests. User can directly enable/disable the network card, and the system will send the
DHCP request by itself. For example:

#Disable network card
Ifconfig<network card name> down

# Issue command through AT port
AT$QCRMCALL=1,1,3

#Enable network card
ifconfig<network card name> up
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9 Gobinet Multi-Channel Dialing

9.1 Load Driver

Decompress driver

tar xzvf GobiNet_MultiRmNet_v2.0.1l.tar.gz

For the PC environment, execute the script in the driver directory to load all the drivers and prepare the
dial-up environment

source go_gobi.sh

For embedded linux environment, cross-compilation is required

#Compile driver

#mgkae -C [kernel path] M=[Gobinet driver path] CROSS_COMPILE=[ Cross compiler tool prefix]
modules

make -C /home/xxx/work/Tinux-4.14.148 M=/home/zhaopf/work/release/GobiNet modules
CROSS_COMPILE=aarch64-Tinux-android-

#Generate driver GobiNet.ko

#Load the driver on the corresponding platform

insmodGobiNet. ko

#In order to activate the dhcp client, user needs to initiate a dhcp request immediately
after dialing so as to dial successfully, as a result,user can start the background process
in advance, set multiple dial channels per request,maximum 4 channels, for example:

#1st channel
ifconfig bmwan0 up
udhcpc -f -t 0 -i bmwan0O -x hostname:test-C -0 121 > /dev/null &

#2nd channel
ifconfig bmwanl up
udhcpc -f -t 0 -i bmwanl -x hostname:test-C -0 121 > /dev/null &

#3rd channel
ifconfig bmwan2 up
udhcpc -f -t 0 -1 bmwan2 -x hostname:test-C -0 121 > /dev/null &

#4th channel
ifconfig bmwan3 up
udhcpc -f -t 0 =i bmwan3 -x hostname:test-C -0 121 > /dev/null &

9.2 Verify Gobinet Multi-Channel Dialing

Multi-channel dialing needs to use serial port tool(such as minicom) to set each APN first through the
command of “AT+cGDcoNT”, and then use “AT$QCrMCAL” to dial. Please refer to the appendixfor the
detailed usage of the two commands.

For example, use China Mobile SIM card to set 4 channles dialing:
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Set APN:

, "cmnet"

at+cgdcont=1,"IP
OK
at+cgdcont=3,"IP","APNZ2"
OK
at+cgdcont=4,"IP", "APN3"
OK
at+cgdcont=5,"IP", "APN4A"

OK
at+cgdcont?
+CGDCONT :
+CGDCONT: 2,"IPV4V6", "IMS","0.0.0.
+CGDCONT: 3,"IP","APN2","0.0.0.0"
+CGDCONT: 4,"IP","APN3","0.0.0.0
+CGDCONT: 5,"IP","APN4","0.0.0.0

Figure 6 Set Multi-channel APN

Make multi-channle dialing

Take a note that the 2" parameter <Instance> value should be the actual network card ID+1; the 5t
parameter <profile number> is the APN ID.

For example, ATSQCRMCALL=X,2,X,X,1means network ID=1 and it’'s APN will be used, the network
interface is bmwan3.

at$gcrmcall=1,1,1,2,1
$QCRMCALL: 1, v4

0K
at$gcrmcall=1,2,1,2,3
$QCRMCALL: 2, V4

OK

at$qcrmcall=1,3,1,2,4
$QCRMCALL: 3, v4

0K
at$qcrmcall=1,4,1,2,5
$QCRMCALL: 4, v4

OK

Figure 7 Multi-channel dialing

MeiG Smart Technology Co., Ltd. 21/33



MEIG %”% MeiG_5G&LTE Module_Linux Driver_Application Note

10 QMI_WWAN Dialing

Decompress driver

tar xzvf Meig_Qmi_wwan_Driver_v1.0.1l.tar.gz

For linux pc, go to gmi_wwan folder,just make and gmi_wwan.ko will generate.
modprobe usbnet

modprobe cdc-wdm

insmod gmi_wwan.ko

you will find gmi_wwan driver have been correct loaded , like the following picture.

Dev 8, If 2, C specific priver=,
Dev 8, If 3, e Specific Driver=,
Dev 8, If 4, e Specific , Driver=,
Dev 8, If 5, C Specific
Dev 3, If 0, ass=Human Interface s
Dev 3, If 1, Class=Human Interface Device, Driver=i
root@zhanggingyun: /home/zhangqingyun/Desktop/gmi/gmi_wwan# 1s
makefile Makefile modules.order Module.symvers gmi_wwan.c gmi_wwan.ko gmi_wwan.mod.c gmi_wwan.mod.o qmi_wwan.o readme.txt
root@zhangqingyun: /home/zhangqingyun/Desktop/qmi/qmi_wwan# modprobe usbnet
root@zhangqingyun: /home/zhangqingyun/De: i/qmi_wwan# modprobe cdc-wdm
root@zhanggin : /home/zhangqingyun/De: i/gmi_wwan# insmod gmi_wwan.ko
root@zhangqingyun: /home/zhanggingyun/De
/: 04.Port Dev 1, Class=root_hub, Driver=ehci-pci/2p, 480M

Port 1: Dev 2, If @, Class=Hub, Driver=hub/6ép, 486M

63.Port 1: De Class=root_hub, Driver=ehci-pci/2p, 480M

Port 1: 2 f @, Class=Hub, Driver=hub/4p, 486M

82.Port 1: 1, Class=root_hub, Drive i .
root_hub, Drive cd/ 10, 480M

Class=Human Interface De e, Driver=usbhid, 1.5M
Class=Vendor Specific Class, Driver=, 480M
Specific Class, Driver=, 486M
Specific Cla Driver=, 4806M
Class=Vendor Specific Class, Driver=, 480M
Class=Vendor Specific Class, Driver=, 480M
Class=Vendor Specific Class, Driver=gmi_wwan, 480M
Clas uman Interface Device, Driver=usbhid, 1.5M
|__ Port 4: Dev 3, If 1, Class=Human Interface Device, Driver=usbhid, 1.5M
root@zhangqingyun: /home/zhangqingyun/Desktop/qmi/qmi_wwan#

W00 W w0 N

Note:
Some low-level kernels do not support gmi_wwan.

10.1 Add Kernel Configuration Iltems

CONFIG_USB_WDM=y

CONFIG_USB_NET_DRIVERS=Yy

#If user wants to compile into a module, then user can set it to:
CONFIG_USB_NET_QMI_WWAN=m

CONFIG_USB_NET_QMI_WWAN=Yy
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10.2 Adding MeiG Module Into the Driver

staticconststructusb_device_id products[] / Append attheend

--- a/drivers/net/usb/qmi_wwan. c
+++ b/drivers/net/usb/qmi_wwan. c
@@ -1351,7 +1351,8 @@ static intgmi_wwan_resume(structusb_interface *intf)

{QMI_GOBI_DEVICE(0x1199, 0x901b)}, /* Sierra wireless MCc7770 */
{QMI_GOBI_DEVICE(0x12d1l, 0Ox14f1)}, /* Sony Gobi 3000 Composite */
306) EQMI_GOBI_DEVICE(OX1410, 0xa021)}, /* Foxconn Gobi 3000 Modem device (Novatel
E *
+{QMI_FIXED_INTF(0x05c6, 0xf601, 5)}, /* Meig SLM868 */
+ {Q;II_FIXED_INTF(OXZdee, 0x4d22, 5)/}, /* I\;eig SRM815 */
¥ END *

1
MODULE_DEVICE_TABLE (usb, product s);

10.3 Compile the Dial Tool

gmi_wwan needs to use meig-cm tool to dial. The compiling method of Meig-cm tool is as following:

#Compile the dial tool
cd meig-cm

#Compiling methoing in PC system
Make

#Compiling the tool in embedded system, needs cross compiling
make CROSS_COMPILE=aarch64-Tinux-android-

#After compiling the dialing tool of meig-cm, copy it into the machine

After inserting the module, a network card named wwan0 will be generated.

10.4 Dialing

Using the compiled meig-cm tool to dial

#Parameter description:

#-sSet APN

#-6Support ipv4ve both protocols

#-1Set network card name, in case the network card name was modified

#For example, set China Mobile SIM card APN:
meig-cm/ - s cmnet

MeiG Smart Technology Co., Ltd. 23/33



MEIG %”% MeiG_5G&LTE Module_Linux Driver_Application Note

11 MBIM Dialing

11.1 Add Kernel Configuration Iltems

CONFIG_USB_NET_DRIVERS=Yy

CONFIG_USB_NET_CDC_NCM=y

# If user wants to compile into a module, then user can set it to:
CONFIG_USB_NET_CDC_MBIM=m

CONFIG_USB_NET_CDC_MBIM=y

After modifying the above configuration items, the kernel will support mbim driver by default.

11.2 Dialing

Currently, Windows and ubuntul8 and above versions of mbim are driver-free and can be enabled
directly on the network connection.

Wired Unmanaged
Mobile Broadband Dis...
China Telecom connection
China Telecom connection
China Unicom Default
dddd

Turn OFf

Mobile Broadband Settings

ubuntu

Figure 8 MBIM Dialing
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12 RNDIS Dialing

RNDIS dialing is similar to ECM dialing, and is generally an automatic dialing method.

12.1 Add Kernel Configuration Items

The ECM driver is generally loaded by default in the linux kernel;if not, it can be loaded as follows for
linux PC,

modprobeusbnet
modprobecdc_ether
modproberndis_host

For embedded linux environment, you can turn on the following switches in the kernel configuration, and
verify after compiling and updating the kernel.

CONFIG_USB_USBNET=y
CONFIG_USB_NET_CDCETHER=y
CONFIG_USB_NET_RNDIS_HOST=y

12.2 Dialing

Normally, the RNDIS version of the module automatically dials by default, similar to plug and play, and
usually generates a network port named usbx.

For example, if the generated network card is usb0, you can check whether you have obtained the IP
through ifconfig ush0. If you have obtained it, you can directly ping for verification.

For some embedded linux platforms that cannot automatically request dhcp, you can use udhcpc,
dhclient, dhcpedand other tools to obtain and set ip information.

For example:

#Note that whether udhcpc can successfully set ip, gateway, dns and other information, depends on the
configuration script,

Default path:” /etc/udhcpc/default.script” .User canalso specify the script through the -s parameter
udhcpc -1 usb0 -s /etc/udhcpc/default.script

MeiG Smart Technology Co., Ltd. 25/33



MEIG %”% MeiG_5G&LTE Module_Linux Driver_Application Note

13 PCle Dialing

For embedded platforms, user needs to use a cross-compilation tool chain and kernel to compile and
generate the mhidriver (pcie_mhi.ko), which is used to generate the network card device.

13.1 Prepare and Load the Driver

Before dialing, use Tspcito check whether the vip and pipinformation of the module is detected or not. If
not, check whether the module is connected properly.

For example:

~ # busyboxlspci
03:00.0 class ff00: 17cb:0306

Load mhi driver

~ # insmodpcie_mhi. ko

# Wil generate the following device nodes

~ # 1s /dev/mhi_*

/dev/mhi_BHI /dev/mhi_DIAG /dev/mhi_DUN /dev/mhi_LOOPBACK /dev/mhi_MBIM

13.2 Dialing

#Single IPv4 Dialing

~ #./meig-cm -d /dev/mhi_MBIM

#IPv4v6 dialing

~ #./meig-cm -d /dev/mhi_MBIM -4 -6

#After dialing is successful, the generated network card is mhi0, use can PING to verify
ping -I mhi0 www.baidu.com
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14 SIM Card Hot Swap Support

For modules that support SIM card hot swap function, user can use the following AT commands to

enable them. Note:

After setting, restart the module to take effect

# Enable SIM card hot swap function, the detection pin is active atlow level
AT+MGCFG=2,1,0

# Enable hot plugging of SIM card, and the detection pin is active at high level
AT+MGCFG=2,1,1

# Disable SIM card hot swap
AT+MGCFG=2,0,0
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15 IPv6 Functional Verification

At present, not all MeiGmodules support IPv6 function, user needs to confirm with MeiGFAE team in
advance.

15.1 IPv6 Connectivity Verification

You can use the pingé command to ping the IPv6 address to verify. The following addresses are known
to be available:

DNS server of Beiing University of Posts and Telecommunications
2001:da8:202:10::36
2001:da8:202:10::37

DNS server of Beijing University of Science and Technology
2001:da8:208:10::6

Figure 9 IPv6 Ping
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15.2 IPv6 Functional Test

Visit the address in the web browser http/Awwitest-ipvé.com/, user can verify IPv6 support.

<« cC @ i test-ipv6.com

[Test 1pve | [ Fag | [ mirrors |

Test your IPv6 connectivity.

[EOCHHS wei e

0 Your IPv4 address on the public Internet appears to be 61.185.217.90

&

Your Internet Service Provider (ISP) appears to be CHINANET-BACKBONE No.31,Jin-rong Street

Tests using this web site are unreliable from your location.

You appear to be able to browse

Your DNS server (possibly run by

QOO0

No IPv6 address detected [more infol

the IPv4 Internet only. You will not be able to reach IPv6-only sites.

To ensure the best Internet performance and connectivity, ask your ISP about native IPV6. [more info]

HTTPS support is now available on this site. [more infol

your ISP) appears to have IPv6 Internet access.

Your readiness score

0/ 1 O for your IPv6 stability and readiness, when publishers are forced to go IPv6 only

Click to see Test Data

Figure 10 IPv6 Connectivity test

&« c o i test-ipv6.com

Test IPv6 | | FAQ | | Mirrors

Test your IPv6 connectivity.

n @ =
| stats |

G

[ER—
| Summary || Tests Run | | Share Results / Contact ‘

For the Help Desk

How this test works: Your browser will be instructed to reach a series of URLs. The combination of successes and failures tells a story about how
ready you are for when publishers start offering their web sites on IPv6.

Click to see Technical Info

Test with IPv4 DNS record

Test with IPv6 DNS record

Test with Dual Stack DNS record

Test for Dual Stack DNS and large packet
Test IPv4 without DNS

Test IPv6 without DNS

Test IPv6 large packet

Test if your ISP's DNS server uses IPv6
Find IPv4 Service Provider

Find IPv6 Service Provider

Click to see Share Results / Contact

ok (0.354s) using ipv4

bad (0.004s)

ok (0.364s) using ipvd

ok (0.196s) using ipvd

ok (0.352s) using ipv4

bad (0.003s)

bad (0.013s)

ok (0.360s) using ipv4

ok (0.525s) using ipv4 ASN 4134
bad (0.024s)

Figure 11 Connectivity test
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16 FAQ

16.1 Whether the Module is Connected Normally

Use Isusb to view the vendor id and product id of all connected usb devices to confirm whether the
module is connected. Such as:

root@zhaopf-pc:~# lsusb

Bus 002 pDevice 002: 1D 8087: Intel Corp.

Bus 002 Device 001: ID 1d6tb: Linux Foundation 2.0 root
Bus 001 Device 002: ID 808&7: Intel Corp.

Bus 001 Device 001: ID 1d6b: Linux Foundation 2.0 root
Ruc NN4d newvwices MN1- 70 140K - I 1y Eonnndatinn 2 1 proant
Bus 003 Device 011: ID Zdee: MEIG INCORPORATED SLM/90

Bus 003 Device 001: ID 1d6b: Linux Foundation 2.0 root

Figure 12 Verify USB Device

If the corresponding module is not detected, firstly check whether the USB port connected to the module
is in host mode. If it is a host, user needs to check whether the power supply of the module is normal,
and measure to confirm whether the module is turned on. If the module is turned on, user needs to
continue to check whether the usb wiring is normal and make sure about it.

16.2 SIM Card Connection Status

Use AT command “AT+CPIN?” to query the SIM card status

AT> AT+CPIN?
AT< +CPIN: READY

16.3 Signaling Verification

Use AT command “AT"HCSQ?” to check the device signaling quality status

AT> ATAHCSQ?
AT< AHCSQ: 0,0,"LTE",54,14,52,186

16.4 Device Registration Verification

Use AT command “AT+COPS?” to query whether device registered to network or not, for example:

AT> AT+COPS=3,0;+COPS?;+COPS=3,1;+COPS?; +COPS=3,2 ;+COPS?
AT< +COPS: 0,0,"004300 003F",7

AT< +COPS: 0,1,"00 O03F",7

AT< +COPS: 0,2,"46011",7
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16.5 USB Driver Verification

If there isno /dev/ttyuse* device, user needs to check whether the option driver is loaded

Tsmod | grep option
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17 Appendix

17.1 AT+CGDCONTPDP Context Definition Command

Using the write command, parameters can be defined for the PDP context, which is identified by the
local context identification parameter <cid>. The special form of the setting command +CGDCONT=<cid>
will make the value of the context number <cid> an undefined value. The test command returns a
composite value. If the MT supports several PDP types <PDP_type>, the parameter value range of each
<PDP_type> is returned on a separate line.

17.2 AT$QCRMCALL NDI Dialing Command

This command is a RMNET-based dialing command to connect and disconnect the data.

Note:
Please refer to MeiG Module AT Commands Manual in detail for above AT commands

17.3 AT~ANDISDUP NDIS Dialing

This command is used for NDIS dialing

® at™disdup=1,1: NDIS dialing
® atmdisdup=1,0: DisconnectNDIS dialing.

This command is only use in NDIS port mode.

® Syntax

Command Response

<CR><LF>0OK<CR><LF>
In case of Error:
<CR><LF>+CME ERROR: <err><CR><LF>

NDISDUP=<pdpid>,<connect>[,<APN>[
<username>[,<passwd>[,<authpref>]]]]

"NDISDUP? <CR><LF>0OK<CR><LF>

GU Mode:

<CR><LF>NDISDUP: (list of
supported<pdpid>s),<0-
1><CR><LF><CR><LF>0OK<CR><LF>
GUL Mode:

<CR><LF>NDISDUP: (list of supported
<pdpid>s),<0-
1><CR><LF><CR><LF>0OK<CR><LF>

NDISDUP=?
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® Parameter Description

Parameter Description
Integer type, PDP context identifier.
<pdpid> GU:1~16 (Currently only supports 11, and can be expanded to 16 in the
Pep future)
GUL:1~20
Integer value set the connection status. The values are as follows:
<connect> 0: Disconnect;
1. Setup connection
<APN> String type, access point name, 0~99byte
<username> String type, username, 0~255byte
<passwd> String type, password, 0~255byte
Integer value, authentication protocol. The values are as follows:
1: PAP;
<authpref>

2. CHAP;
3: MsChapV2 (Not support for now)

® Example

e NDIS Dialing
ATNDISDUP=1,1
OK

"DATACONNECT
MNDISSTAT:1,,,"IPV4"

e Query command
ATNDISDUP?
OK

e Test Command
AT’WNDISDUP="
NDISDUP: (1-20),(0-1)
OK
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