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Applicability type

No. Product model Description
1 NL668-CN-00 NA
2 NL668-CN-01 NA
3 NL668-CN-02 NA
4 NL668-EAU-00 NA
5 NL668-EU-00 NA
6 NL668-EU-01 NA
7 NL668-JP-00 NA
8 NL668-JP-01 NA
9 NL668-CN-04 NA
10 NL668-CN-03 NA
11 NL668-LA-00 NA
12 NL668-757S-00-01 NA
13 NL668-757S-01-00 NA
14 M910-GL-00 NA
15 MA510-GL-00 NA
16 MA510-GL-01 NA
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Copyright

Copyright ©2019 Fibocom Wireless Inc. All rights reserved.
Without the prior written permission of the copyright holder, any company or individual is prohibited to

excerpt, copy any part of or the entire document, or transmit the document in any form.

Notice

The document is subject to update from time to time owing to the product version upgrade or other
reasons. Unless otherwise specified, the document only serves as the user guide. All the statements,
information and suggestions contained in the document do not constitute any explicit or implicit

guarantee.

Trademark

F | bOCOM The trademark is registered and owned by Fibocom Wireless Inc.

Versions

Version Author Assessor | Approver | Update Date | Description

V1.0.0 Lu Kai 2019-03-20 Initial version
He Long

V1.0.1 Ma Zhixin | 2019-09-19 Modify content
Ruichen Yiliang
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1 Document overview

This article briefly describes how to migrate and use gsmMuxd in a Linux system.gsmMuxd is the driver
for the user to use the serial port to implement the basic functions of the GSM 07.10 protocol. gsmMuxd
provides multiple virtual connections between the TE and the MS. The TE and the MS communicate with
each other through a virtual channel. Each channel between the TE and the MS is called a Data Link
Connection (DLC) and is sequentially established.

TE MS

TE Processes (four MS Processes (four
shown) shown)

Convergence Layers
(four shown)

Convergence Layers
(four shown)

Multiplexer Layer Multiplexer Layer

Physical Layer - serial Physical Layer - serial
link link

Figure 1

2 Transplant compilation

LS

[ a1 S
o

gsmMux.tar.bz2

The gsmMuxd source directory structure is shown in Figure 2:
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BB open - il excact fif B X

= Back € @ Location: o /mux/
Name * | Size Type
buffer.c 7.0kB Csource code
=.| buffer.h 4.1kB C header
|=| buffer.o 5.8kB object code
gsmO0710.c 41.7kB Csource code
=.| gsm0710.h 2.3kB C header
|=| 9sm0710.0 42.5kB object code
EJ gsmO710-driver.pdf 214.0kB PDF document
= | gsmMuxd 37.6kB unknown
kill.sh 28 bytes shell script
= mux.d 1.2kB D source code
MUX.sh 416 bytes shell script
README 2.8kB unknown
Figure 2

Compile, please use the Makefile under this directory to compile directly. If you want to cross-platform port,

please modify the CC and LD options in the Makefile, as shown in Figure 3:
root@ubuntu: fhome/ght/mux

=Yy

= gsmMuxd
= gsm@710.c buffer.c
= gsm@710.0 buffer.o

,Y)
+= -DDEBUG

Y: all clean

Figure 3

After compiling with the make command, the target file will be generated in the current directory:
gsmMuxd

Reproduction forbidden without Fibocom Wireless Inc. written authorization - All Rights Reserved.
FIBOCOM Linux gsmMuxd Client instructions Page 6 of 12



FIDCCON
3 Instructions

The method of using gsmMuxd is shown in Figure 4 below:

root@ubuntu: fhome/ght/mux# . /gsmMuxd

Usage: ./gsmMuxd [options] <ptyl> <pty2= ...
<ptyN= : pty devices (e.g. fdev/ptya®)

options:
-p <serport= : Serial port device to connect to [/dev/modem]
<framsize= : Maximum frame size [32]
: Debug mode, don't fork
<modem:=> : Modem (mc35, mc75, generic, ...)
<baudrate= : MUX mode baudrate (©,9600,19200, ...)
<PIN-code=> : PIN code to fed to the modem
<symlink-prefix> : Prefix for the symlinks of slave devices (e.g. fdev/mux)
: Wait for deamon startup success/failure
: Restart automatically if the modem stops responding
: Show this help message
root@ubuntu: fhome/ght/mux# I

Figure 4

4 Important parameter description

JgsmMuxd -p /dev/ttyUSBO -b 115200 -f 512 -s /dev/mux -w /dev/ptmx /dev/ptmx -d

Note: At present, it supports 4 virtual serial channels (except M910-GL project supports 3 virtual serial

channels).

-p /dev/ttyUSBO -- Specify the physical serial port of the connected
module

-b 115200 -- The specified baud rate is 115200

-f 512 -- The maximum length of the module to transmit the
frame packet, the default is 31

-s /dev/imux -w /dev/ptmx /dev/ptmx -- Generate two mux ports in the /dev/ directory

-d -- Print debug information

-m -- No pass, default generic

After the gsmMuxd command is executed successfully, two virtual mux ports will be generated in the /dev/

directory, as shown in Figure 5 below:

ght@ubuntu:~% 1s /dev/mux* -1
Lrwxrwxrwx 1 root root 10 Nov 26 05:18 [dev/mux® -= fdev/pts/3
Lrwxrwxrwx 1 root root 10 Nov 26 05:18 [dev/muxl -= fdev/pts/f4

ght@ubuntu:~$§ I

Figure 5

Keep the gsmMuxd process running in the background, Virtual successful mux0 or muxl can perform
AT-related operations, as well as data services such as external protocols or built-in protocol stacks.

Figure6 below:
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[sudo] password for ght:
root@ubuntu: fhome fght/mux# Iminicom -D Jfdewv/mux1l

Welcome to minicom 2.5

OPTIONS: I18n

Compiled on May 2 2011, 10:85:24.
Port fdev/mux1

Press CTRL-A Z for help on special keys

Figure 6
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5 Key source overview

5.1 gsmMuxd program parameter analysis

When the client establishes the mux port, it will parse the passed parameters in the main function, as

shown in Figure 7 below:

int main{int arge, char *argv[], char *env[])
=L
#define PING TEST_LEN &
static char ping test[] = "x23\x09FPING": i@ ' TAB!
fistruct sigaction sa;
int sel, len;
fd set rfds:;
struct timewval timeout:
un=signed char buf[ 1, **tmp;
char *prograwliamme ;
int i, size,t;

unzigned char elose_mux[2] = { C_CLD | CR, }:
int opt:

pid t parent_pid;

/4 for fault tolerance

int pingMurber =

time_t frameReceiveTime:;

time_t currentTime;

Ffoommand line like:gsmMuxd -p /Sdev/ttyU3BE0 -h 115200 -= /Sdev/mux —w fdev/ptmx /dev/ptmx
prograwisme = argv[0] :

llu"ﬁﬁ'ﬁ‘1“ﬁﬁﬁﬁﬁﬁﬁﬁ'ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁf

if{argc=<:)

=] {

uzage{ programilame) ;

exit{-1):

B i

_modem_type = GENERIC:

gerportdev="/dev/modem" ;
l while({ (opt=getopti{argc argv, " p:f:ih?durmeb:FP:is: "y y=0) -‘]'_" iﬂ&gsml‘ﬂuxcl%@ﬁﬂ%ﬁ%ﬁ

— 1
i E switch{opt)
o

Figure 7

5.2 Enable the AT command of the MUX function

gsmMuxd parses the AT command that enables the MUX function, and passes the parameters to the

modem to enable the MUX function, as shown in Figure 8 below:
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/1:'8'
T * Function to start modems that only needs at+gmux=X to get-in puy State
Y

int initGenericd)
=
char mux_comand [20] = "LT+CHMUE=0%rhn' ;
unsigned char close_mux[2] = { C_CLD | CR, 1 }:

int baud = indexOfBaud{baudrate};
=| if (baud 1= 0y {

/4 Setup the speed explicitly, if ogiwven

Sprintf{mux_command, "ATHCMUE=0,0,%:d,=d\rhn™, baud ,max_frame size):

TIRFEMUXTHEERIATESE: AT+CMUX=0,0,5512; [512J s —iniEiEad
o s AFE]
* Modemw Inifr for Siemens Generic like Zony
* that don't need initialization secquence like Siewmens MC35
L %
if (lat_comwand{serial f£d,"AiT.rn", 10000))
= {
if{_debug)
syslog{LOG DEEUG, "ERROR AT sdirin”, LINE ¥;

syslog{LOG_INFO, "HModem does not respond to AT comoands, trying close MUX mode™);
write frame{l, close_mux, 2, UIH):
at_command{serial fd,"iT\r'n", 10000} :

E H
if {(pin code > 0 && pin code < 10000)
= {
/¢ Some modems, such as yehhox, will sometimes hang if 3IM code
A/ iz given in wvirtual channel
char pin comand[z0]
sprintf{pin commwand, "AT+CPIN=:d\rhn", pin code):
if (lat_command{serial fd,pin comwand, 20000))
= {
if{_debug)
syslog{LOG DEBUG, "ERROR AT+CPIN %dirin”,  LINE };
I ¥
I ¥
if (lat_command{serial f£d, mux_command, 10000%)
= {
syslog{LOG ERR, "HUX mode doesn't function.in):
return -1;
- }

syslog{LOG_DEBUG, "fibocom debug AT+CMUE=%s $d rhvn, mux_comwand,  LINE  );
return O;

Figure 8
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5.3 MUX data loop processing

Loop through the data of the MUX port in the following code, as shown in Figure 9 below:
if {(FD_ISSET{serial fd, &rfds))

{
// input from serial port
if{_debug)
syslog{LOG_DEBUG, "Serial Datain™);
if ((size = gsmO0710_buffer free(in buf)) > && (len = read{serial_ fd, buf, min{size, sizeof{buf)))) > 0)
{
gsw0710_buffer write(in buf, buf, len):
extractoand-bandle ready frae
if (extract frames(in buf) > && faultTolerant) { l f%%gg*FFMUXB*%D%”i?UEg;i{E
IramENECEIVE [INE = CULLent [ime;
pingluber =
H
i
¥

/4 check wvirtual ports

for (i = 0; i < numOfForts; i++)
if (FD_ISSET(ussp fd[i], &rfds))
{

/¢ information from virtual port
if (remaining[i] > O)
{
memcpyi{but, twp[i], remaining[il):
free{tmp[i]}:
}
if ({len = read{ussp_£d[i], buf + remaining[i], sizeof{buf}) - remaining[il}} > O}
remaining[i] = ussp_recv_data(buf, len + remaining[i], 1i):
if{_debug)
2yslog{LOG_DEBUG, "Dats from prygsd: 5o bytesin™,i,len);
if{ len<l)
{
// Re-open pty, =0 that in
remaining[i] =

Figure 9

5.4 MUX frame format and data legality check

The MUX frame format verifies part of the code, as shown in Figure 10 below:
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3MO0710 Frame *frame = HULL;

I A4 Find start flag I
1 while (lbuf->flag found && gswm0710_buffer length{buf) > ¥y {
if (*buf->readp == F_FLAZ)
buf->flag_ found =

INC_BUF_POINTER(buf, buf->readp):

H

if (lbuf->flag_ found) 7/ no frame started
return HULL

44 skip empty frames (this causes troubles i1f we're using DLC &62)
while (g=sm0710_buffer_ length{buf) > [=13
1 (*buf->readp == F_FLAGY) {
INC_BUF_ FPOINTER(buf, buf->readp):;
}

1 if (gosm0710_ khuffer length(buf) >= length needed) {

data = buf->readp;

frame = malloc{sizeof(G3MO710_Frame)) ;
frame—>channel = {{*data & ¥ b
fos = r_crotable[fos"*data] ;

INC_BUF_FPOINTER(buf,data) ;

frame—>rcontrol = *data;
fos = r_crctable[fcs“‘data];
INC_BUF_POINTER(buf,datal):

frame->data length = (*data & Y E= H
fes = r_cretable[foes™*data] ;
1 if {(({*data & }y == Y {
1 A* Current spec (version 7.1.0) states these kind of frames to he inwvalid

* Long lost of syno might be caused 1if we would expect a long
* frame because of an error in length fie=ld.*/
INC_BUF_ POINTER(buf,datal;
frame->data length += {(*data* b ]
fos = r_crctable[fcs“‘data];
length needed++;
1 I
freei{frames);
buf-=readp = data;
buf->flag found = 0;
return gsm0710 buffer get frame(buf);*/
}
length nesded += frame->data length;:

Figure 10
The MUX frame packet length check code is as shown in Figure 10. If the transmitted data is larger than
the set max_frame_size, the data is discarded.

if (frame->data_length > max frame size) /* Field Sanity check if payload is higger than the max size negotiated in +CMUX */
1 {
syslog(LOG_ALERT, "Dropping frame: Corrupt! Length field indicated %d. Max #d allowed"”, frame->data_length, max frame size);
free{frame);
return HULL;
}

Figure 11

6 Common problem

JgsmMuxd -p /dev/ttyUSBO -b 115200 -f 512 -s /dev/mux -w /dev/ptmx /dev/ptmx -d

In the above command usage process, if the MUX channel fails to be established, two points should be
investigated:

------ > Verify whether the module is powered on normally

—————— > Verify that UART AT port is properly communicated and baud rate is properly configured

------ > Make sure that you have permission to operate / dev / ttyUSBO port, and there may be a jump in

multiple operations under PC. Make sure that ttyUSBO port is actually opened.
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