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Introduction

This document provides readers with necessary information to develop a multiplexing
protocol running on their equipment in order to use the CMUX function provided by
Huawei modules.

1.1 Audience

This guide is intended for users or integrators interested to implement a multiplexing
protocol running on Huawei module.

1.2 Related Documents

3GPP TS 27.010 V11.0.0 (2012-09), Release 11

Huawei Proprietary and Confidential
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2 Overview

CMUX Library (also referred as CMUX module) is an implementation of the standard
3GPP TS 27.010 V11.0.0 (2012-09). CMUX module along with a serial port emulation
module helps providing service to several applications to use their own respective
virtual ports, but in essence all data will converge and be transmitted over only one
physical serial port. This is very useful in scenarios where there are several
applications which intend to use more than one serial port interface, such as SMS,
GPRS, voice and GSM, while only one physical port is available to communicate with
the Target-platform.

Figure 2-1 General architecture

TE UE
oo 1 Dlousers | T olSuer | UEprooses
e e e
oo o) | ainBasc mode. Nain Basicmode | “our Sy
Multiplexer Layer :r_ ié;f:f% __ __i :’_ ) _E:;_‘E'% ____i Multiplexer Layer
S —— S :
Pryseltore | gt | e

As shown in Figure 2-1 , CMUX library provides facility for several serial
transmissions between TE (the host) and UE (the target) over a single start-stop
framed and serial link.

2.1 Implementation Features

Huawei CMUX implementation features currently support the following:

®  QOperating option: Basic mode

e SABM, DISC, MSC, FCON, FCOFF, DLCPN, TEST_CMD, CLD and UIH frames
are supported

e DLCI 0is control Data Link Connection Identifier (DLCI).

Issue 04 (2015-08-14)
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The MU509-b, MU709s series, ME209u-526 and ME909s series module support
four DLCIs (DLCI 1, DLCI 2, DLCI 3 and DLCI 4), and all four DLClIs are AT
DLCls. Only the ME9Q9s series module supports DLCI 5 for eCall AT command.

User configurable MUX settings
DLCI PN can be sent but it is not user configurable.

2.2 Key Highlights of Huawei CMUX Application

Detailed Log Window: Log window of the application provides details of the
control frames sent and received in Hex and ASCII format and user
understandable format leading to:

- Easier debugging and implementation
- Easier understanding of CMUX protocol

Quick & Advanced DLCI Creation: DLCI creation can be quickly done through
normal DLCI window. Also, application also provides flexibility to send the
desired control frames and create DLCI.

Configurable MUX Parameters: MUX parameters such as baud rate, response
timer (T2) and retransmission number (N2) can be configured by the user.

- Baud rates supported are 3000000 bit/s, 1000000 bit/s, 921600 bit/s, 460800
bit/s, 230400 bit/s, 115200 bit/s, 57600 bit/s, 38400 bit/s, 19200 bit/s and
9600 hit/s (The 921600 bit/s and 460800 bit/s are for MU509-b, MU709s
series and ME209u-526 module; the 3000000 bit/s and 1000000 bit/s are
only for ME9Q9s series module).

- Response time can be 100 ms to 2.5s. Default value is 900 ms.
- The stepping time for the response time is 1 ms.
- Retransmission number can be 0 to 10. Default value is 3.

Issue 04 (2015-08-14)
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Serial Multiplexer Protocol

This chapter introduces the CMUX protocol and its frame structures.

3.1 CMUX Frames Structures

All the information transmitted between the Huawei module and applications is based
on frames that have the following structure.

Figure 3-1 Frame structure for basic option

Flag | Address | Control Length Indicator Information FCS Flag

Unspecified length but 1 octet
integral number of octets

1 octet| 1 octet | 1 octet | 1 or 2 octet 1 octet

MAX FRAME LENGTH

MAX FRAME LENGTH supported is 1540.

The frame structure is composed of an opening and a closing flag, an Address field,
a Control field, an Information field and Frame Check Sequence (FCS) field. A length
indication field is present in each frame if no transparency mechanism is used for the
multiplexing session.

3.1.1 Flag Field

Each frame begins and ends with a flag sequence octet which is defined as a
constant bit pattern (OxF9 in Hexadecimal format).

3.1.2 Address Field

The address field consists of a single octet. It contains EA bit, C/R bit and DLCI as
shown in Table 3-1 .

Huawei Proprietary and Confidential
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Table 3-1 Format of Address Field
Bit No. | 1 2 3 4 5 6 7 8
EA C/R DLCI
EA: It refers extension field. The range of the address field may be extended by
use of the EA bit.
- When the EA bitis set to 1 in an octet, it signifies that this octet is the last
octet of the address field.
- When the EA bit is set to 0, it signifies that another octet of the address field
follows.
C/R: Itis a command or a response bit. It is used to identify whether a frame is a
command or a response. If the application or module sends a command, C/R bit
is setto 1; and in case of response, the C/R bit is set to 0. In Huawei CMUX
implementation, the initiator is always the application. The table below
summarizes the concept.
Initiator Direction | Responder | C/R value Command/Response
Application | > Module 1 Command
Application | & Module 0 Response
Application | & Module 1 Command
Application | > Module 0 Response
e DLCI: Data Link Connection Identifier. It is used to identify an individual user
information stream as well as to identify connections between TE (the host) and
UE (the target). Multiple DLCIs shall be supported but the number is
implementation-specific.
3.1.3 Control Field

The content of the control field defines the type of frame. The control fields of the
frames used are described in the table below.

Frame | Control Octet

Type I 2 3 4 5 6 7 8
SABM |1 1 1 1 P/F 1 0 0
UA 1 1 0 0 P/F 1 1 0
DM 1 1 1 1 P/F 0 0 0
DISC 1 1 0 0 P/F 0 1 0
UIH 1 1 1 1 P/F 1 1 1

® P/F stands for Poll/Final bit.

Issue 04 (2015-08-14)
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® SABM (Set Asynchronous Balance Mode)

SABM command shall be send by the TE (the host) to the UE (the target) to
confirm the acceptance of SABM by transmission of UA response.

® UA (Unnumbered Acknowledge)

The UA response is sent by the module as an acknowledgement that a SABM or
DISC command was accepted.

e DM (Disconnected Mode)

In case if the module rejects SABM or DISC command, it will send DM response.
For example, if SABM is sent for a DLCI not supported or if a DISC is sent to
DLCI address already closed, this frame will be send.

® DISC (Disconnect)

The DISC is used to close a previously established connection. If the application
sends a DISC for the DLCI 1 and DLCI 1 is already established, then it will be
closed. The module will answer to this command with an UA frame.

e UIH (Unnumbered Information with Header check)

The UIH command/response will be used to send information. For the UIH frame,
the FCS will be calculated over only the address, control and length fields. There
is no specified response to the UIH command/response.

® Ul (Unnumbered Information)

The Ul command/response will be used to send information. There is no
specified response to the Ul command/response. For the Ul frame, the FCS
shall be calculated over all fields (Address, Control, Length Indicator, and
Information). Support of Ul frames is optional.

3.1.4 Information Field

The information field is the payload of the frame and carries the user data and any
convergence layer information. The field is octet structured .The information field is
present in UIH frames. The P/F bit should be set to 0 when this field is sent.

3.1.5 Length Indicator

This field is present only in basic option. It has the following format.

Table 3-2 First byte of length field

Bit No. | 1 2 3 4 5 6 7 8

E/A L1 L2 L3 L4 L5 L6 L7

The L1 to L7 bits indicate the length of the following data field. The default length is
31 bytes.

According to the rule of ISO/IEC 13239, the range of the length field may be
extended by use of the EA bit. When the EA bit is setto 1 in an octet, it is signifies
that this octet is the last octet of the length field. When the EA bit is set to 0, it
signifies that a second octet of the length field follows. The total length of the length
field is in that case 15 bits, L1 to L15.

Huawei Proprietary and Confidential
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The second octet of the length field (only present when the EA field in the first byte is
set to 0) format is shown in Table 3-3 .

Table 3-3 Second byte of length field

Bit No. | 1 2 3 4 5 6 7 8

L8 L9 L10 L11 L12 L13 L14 L15

The length field shall always be present, even if the data field is empty.

3.1.6 Frame Check Sequence

The FCS is calculated over the entire frame, but excluding the flags. Only in case of
UIH frame, the FCS will not be calculated over the information field. The FCS is the
ones complement of the sum (modulo 2) of the remainder of X"k (X7 + x6 + x5 + x4 +
x3 + x2 + x1 + 1) divided (modulo 2) by the generator polynomial x8 + x2 + x + 1,
where k is the number of bits in the frame.

3.2 UIH Control Channel Frame Coding

Figure 3-2 Detailed figure of information field

Flag | Address| Control | Length Indicator Information FCS | Flag
1 octet | 1 octet | 1 octet Unspecified length but
integral number of octets 1 octet| 1 octet

Type Length Indicator Value
EA | C/R |TYPE 1 octet or 2 octet N octets

e

o 1 2|3|4|5|6]7
EA [CR TYPE

Type Octet:
EA: Extension bit. It is always set to 1.
C/R: Identifies whether it is a command or response.

TYPE: Hereafter are listed the UIH Command TYPES.

3.2.1 Multiplexer Close Down

The Multiplexer Close Down (CLD) command is used to reset the link into normal AT
command mode without multiplexing.

The multiplexer close down message uses the following type field octet.

Huawei Proprietary and Confidential
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Bit No. | 1 2 3 4 5 6 7 8
EA C/IR 0 0 0 0 1 1

The length byte contains the value 0 and there are no value octets.

3.2.2 DLCI Parameter Negotiation

These services are used to negotiate and set parameters for a specific DLCI. This
procedure is optional. If this command is not supported, default values are applied to
each DLCI.

The DLCI parameter negotiation uses the following type field octet.

Bit No. | 1 2 3 4 5 6 7 8

EA C/R 0 0 0 0 0 1

3.2.3 Non Supported Command Response (NSC)

This response is sent whenever a command type is not supported by the receiving
entity. The length byte contains the value 1 and there is one value octets.

The type field octet has the following format.

Bit No. | 1 2 3 4 5 6 7 8

EA C/R 0 0 1 0 0 0

The value octet contains the command type of the non-supported command.

The value octet has the following format.

Bit No. | 1 2 3 4 5 6 7 8

EA C/R Command type

The C/R bit (in the value octet above) shall be set to the same value as the C/R bit in
the type field octet of the not supported command frame

3.2.4 Modem Status Command (MSC)

This command shall be sent prior to any user data after a creation of a DLCI. This
command is only relevant when the basic option is chosen.

Command | Length DLCI V2.4 Signal Break Signals (optional)

The length byte contains the value 2 or 3 and there are 2 or 3 value octets.

Huawei Proprietary and Confidential
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The command field octet has the following format.

Bit No. | 1 2 3 4 5 6 7 8

EA C/R 0 0 0 1 1 1

The DLCI field identifies the specific DLCI to which the command applies. Bit 2 is
always set to 1 and the EA bit is set.

Bit No. | 1 2 3 4 5 6 7 8

EA 1 DLCI

The DLCI field is followed by the control signals field which contains a representation
of the state of the signals.

Bit No. | 1 2 3 4 5 6 7 8

EA FC RTC RTR | Reserved O | Reserved 0 | IC DV

Description of the control signal byte:
e Bit 1. The EAbitis set to 1 in the last octet of the sequence; in other octets, EA
is set to 0. If only one octet is transmitted, EA is set to 1.

® Bit 2: Flow Control (FC). The bit is set to 1 (one) when the device is unable to
accept frames.

® Bit 3: Ready To Communicate (RTC). The bit is set to 1 when the device is
ready to communicate.

® Bit 4: Ready To Receive (RTR). The bit is set to 1 when the device is ready to
receive data.

Bit 5: Reserved for future use. Set to zero by the sender, ignored by the receiver.
Bit 6: Reserved for future use. Set to zero by the sender, ignored by the receiver.
Bit 7: Incoming call indicator (IC). The bit is set to 1 to indicate an incoming call.
Bit 8: Data Valid (DV). The bit is set to 1 to indicate that valid data is being sent.

3.2.5 Flow Control On Command (FCon)

The flow control command is used to handle the aggregate flow. When either entity is
able to receive new information, it transmits this command.

The type field octet has the following format.

Bit No. | 1 2 3 4 5 6 7 8

EA C/R 0 0 0 1 0 1

Huawei Proprietary and Confidential
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3.2.6 Flow Control Off Command (FCoff)

The flow control command is used to handle the aggregate flow. When either entity is
not able to receive information, it transmits the FCoff command. The opposite entity
is not allowed to transmit frames except on the control channel (DLCI=0).

The type field octet has the following format.

Bit No. | 1 2 3 4 5 6 7 8

EA C/R 0 0 0 1 1 0

3.2.7 Power Saving Command (PSC)

The power saving control messages use the following type field octet.

Bit No. | 1 2 3 4 5 6 7 8

EA C/R 0 0 0 0 1 0

If a station wants to enter a low-power state, it transmits a power saving control
command; the other station replies with a power saving control response.

3.2.8 Service Negotiation Command (SNC)

This command is used to query and set a specific service on a specific DLCI. It is for
instance used to set specific digital voice types.

In some situations, it is not very suitable to mix AT commands and raw data on the
same DLCI. For those situations, special DLCIs can be established and converted to
carry a specific data type. Examples of situation where this is especially useful is for
voice transportation, where the AT commands controlling the connection (for instance
for multiparty) are transported on one DLCI and voice data carried by another DLCI.
If this command is not used, the DLCI is by default set to normal AT command mode.
If this command is used, the DLCI indicated in the DLCI octet, is converted to carry
the specific data type.

The service negotiation messages use the following format.

Bit No. | 1 2 3 4 5
Type field code | Length | DLCI | Service value octet | Voice codec
(optional) Value octet
(optional)
Issue 04 (2015-08-14) Huawei Proprietary and Confidential 15
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3.3 UIH Data Channel Frame Coding

Refer to Figure 3-2 and the figure below. The information field is payload of the frame
and carries the user data. The information field exists only for UIH frame type. The
P/F bit should be set to value 0 when this field is sent.

Flag | Address| Control | Length Indicator Information FCS | Flag

1octet | 1octet |1octet |1 octet or 2 octet | UNSPecified length but 14 4

integral number of octets 1 octet

User Data

N octets

As already discussed Length Indicator specifies the length of Information field. The
information field consists of the user data. The number of octets occupied is specified
by the Length indicator.

Huawei Proprietary and Confidential
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CMUX Functional Description

This chapter provides the user with functionality details of CMUX.

Host Side Target Side

QT GUI

COM CONTROL DLCCONTROL : ' '
H | '

- i i

i T ; :

PORT MANAGEMENT -

' HANDLER HANDLER HANDLER HANDLER

i | | :
i .
[eons ] cone ] [ e S O D T
COomM1 comMz COM3 COM4 COMS || Come : : [

DLC1 DLC2 DLC 3 DLC4

§DLC1  ¢DIC2 ¢ DLC3 g prce : ! CMUXLIBRARY
CMUX LIBRARY i

Physical Port

The host side consists of Huawei CMUX application (QT GUI) and CMUX library. QT
GUI consists of mainly 2 modules. They are:

® COM Control helps to create or delete the virtual COM ports.
e DLCI Control helps to keep track which DLCI is mapping to virtual COM port,
and DLCI deletion can be done.

Target side also consists of CMUX library. Here DLCIs 1, 2, 3, 4 are mapped to AT
command handler. PPP (Dial up) can be activated on any DLCI. The host and the
target are connected through the serial cable.

® Once CMUX is enabled, control DLCI (DLCO) can be created; virtual COM ports
are created and are mapped to DLCIs; DLCI creation can be done.

Huawei Proprietary and Confidential
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® Once DLCI data channel is established, users can transfer the data through
either from transfer window in QT GUI or through other applications such as
hyper terminal.

Figure 4-1 The CMUX functionality

ENABLE MUX *

CREATE VIRTUAL COM PORTS

}

CREATE DLCs

l

SEND DATA

A 4

DISABLE MUX

4.1 Establish CMUX Session

Step 1 First of all, the user application (the host) must force the connected module in
multiplexed mode which is done by sending AT+CMUX command and the target
(Huawei board) responds with OK.

Step 2 Secondly SABM frame is sent for DLCO by the host and the target responds with UA
frame informing the user that the DLCI is established.

Step 3 DLCO (control channel) is the first channel established at the initiation of the
multiplexer between the TE (the host) and UE (the target) and it has the DLCI value O.

4.2 Create Virtual COM Port

Virtual COM ports can be created from the Huawei CMUX application and map the
virtual COM port (not in use) to the specific DLCI (not established) for DLCI creation.

4.3 Create DLCI

Establishment of a DLCI will be initiated by the TE (the host). TE (the host) wishing to
establish a DLCI transmits an SABM frame with the P-bit set to 1. The address field
contains the DLCI value associated with the desired connection.

e |f UE (the target) is ready to establish the connection, it will reply with a UA
frame with the F-bit set to 1.

Huawei Proprietary and Confidential
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® |f UE (the target) is not ready or unwilling to establish the particular DLCI, it
responds with a DM frame.

4.4 Send Data

Huawei CMUX data channels (DLCIs) shall be used to transmit user data streams
(UIH data) such as AT command data and GPRS data etc., and data channels shall
be established only once after control channel (DLCI 0) is established.

4.5 Disable MUX

The release of DLCI will be initiated from TE (the host) by the transmission of a DISC
frame with P-bit set to 1.Confirmation of the DLCI release is signaled by UE (the
target) sending a UA response frame with F-bit set to 1. Once the DLCI has been
released, UE (the target) enters into disconnected mode for that particular DLCI. If
UE (the target) receives the DISC command and is already in a disconnected mode,
it will send the DM frame to the TE.

Figure 4-2 CMUX Protocol

HOST TARGET

AT+CMUX=0<CR>

OK<CR><LF>

USER APPLICATION MUBT SUPPORT MULTIPLEXED MODE
SABM DLCO

MODULE IS IN MULTIPLEXED MODE

UADLCO

DLC=0 DLCPN FOR DLC1 DLCO

DLC=0 DLCPN response for DLC1

SABM DLC1

UADLC1

DISC DLC1

UADLC1

CLD DLCO

CLD RESPONSE DLCO

MUX mode disabled

The table below summarizes the procedure in enabling MUX, creating DLCIs and
sending data.

Huawei Proprietary and Confidential

Issue 04 (2015-08-14) Copyright © Huawei Technologies Co., Ltd.

19



g'é HUAWEI Module
HuAwel CMUX Application Guide

CMUX Functional Description

In the following tables, messages in Red are sent from TE (the host) to UE (the
target); and messages in Blue are sent from UE (the target) to TE (the host).

Table 4-1 Procedure and frames during various MUX operations

PROCEDURE

FRAMES

Start or Enable MUX

AT+CMUX 0,0,5,31,10,3,30,10,1

OK

SABM, DLCI 0

UA, DLCIO

Create virtual COM ports

None

Map COM port to DLCI

DLCI_PN_CMD, DLCI 1

DLCI_PN_RESP, DLCI 1

SABM, DLCI 1

UA, DLCI 1
Send data UIH_DATA, DLCI 1

UIH_DATA (with response), DLC1
Disable MUX DISC, DLCI 1 (say only DLCI 1 is

established)

UA,DLCI 1

CLD_CMD, DLCIO

CLD_RESP, DLCI O

The frames and the actual frame formats (as hexadecimal) during various CMUX

operations are shown as below:

Flag | Address | Control

Length Indicator | Information | FCS | Flag

SABM, DLCI O F9 03 3F 01 - 1C F9
UA, DLCI O F9 03 73 01 - D7 F9
DLCI_PN_CMD, 83110100
DLCI1
F9 03 FF 15 01 0A 1F 00 FB F9
0302
DLCI_PN_RESP, 81110100
DLCI 1
F9 03 FF 15 01 0A 1F 00 FB F9
0302
SABM, DLCI 1 F9 07 3F 01 - DE | F9
Issue 04 (2015-08-14) Huawei Proprietary and Confidential 20
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Flag | Address | Control | Length Indicator | Information | FCS | Flag
UA,DLCI1 F9 07 73 01 - 15 F9
FCON CMD, DLCO A3
F9 03 EF 05 F2 | F9
01
FCON_REP, DLCO Al
F9 03 FF 01 E7 | F9
05
FCOFF_CMD, DLCO | F9 03 EF 05 6301 F2 | F9
FCOFF_RESP, DLCO | F9 03 FF 05 Cio01 E7 |F9
MSC_CMD, DLCI 1
(XON) F9 03 EF 09 E305070D |FB |F9
MSC_RESP, DLC1
(XON) F9 03 FF 09 E105070D |EE |F9
MSC_CMD, DLCI 1
(XOFF) F9 03 EF 09 E3 05 07 OF FB | F9
MSC_RESP, DLC1
(XOFF) F9 03 FF 09 E1 05 07 OF EE | F9
DISC, DLC1 F9 07 53 01 - 3F | F9
UA, DLC1 F9 07 73 01 - 15 F9
CLD_CMD, DLCO F9 03 FF 05 c3o01 E7 | F9
CLD_RESP, DLCO F9 03 FF 05 Cio01 E7 |F9
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Installation Procedures and Requirements

5.1 Install HuaweiCMUXInstaller

The following steps describe how to install the Huawei M2M CMUX Application.
Step 1 Double click the HuaweiCMUXInstaller.exe.

HuaweiCMUXInst
aller.exe

Step 2 The setup welcome window will be dispalyed, and click Next.

?| =
 Huawei M2M CMUX App Setup
Setup - Huawei M2M CMUX App
Welcome to the Huawei M2M CMUX App Setup Wizard,
next || quit

Huawei Proprietary and Confidential
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Step 3 Give the installed path and click Next.

2| =
- .
@  Huawei M2M CMUX App Setup
Installation Folder
Please specify the folder where Huawei M2M CMUX App will be installed.
C:Wsers\pa40160 10\ HuaweiHuaweiM2MCMUXApp Browse...
[ Mext ] Cancel

Step4 CMUX Componets List window will be displayed, and click Next.

-

2] %

—
@  Huawei M2M CMUX App Setup

CMUX Components List

The following components are going to be installed.

ComOcom 3.0.0.0
Ot Application

Default

[ Next ] Cancel

Step 5 Choose | accept the licenses and click Next.

Huawei Proprietary and Confidential
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?| = |
_~
@ # Huawei M2M CMUX App Setup

License Agreement

Please read the following license agreements. You must accept the terms contained in these
agreements before continuing with the installation.

GMU General Public License

GMNU GENERAL PUBLIC LICENSE o
Huawei 5tandard License

Version 3, 29 June 2007 (N

Copyright (C) 2007 Free Software Foundation,
Inc. <http:/ffsf.orgf=

Everyone is permitted to copy and distribute
verbatim copies

of this license document, but changing it is not
allowed.

@ I accept the licenses.

) l'do not accept the hcenses.

[ Next J [ Cancel

Step 6 Huawei M2M CMUX App is the default folder name where the shortcut for the
Huawei CMUX Application is created and click Next.

-

? b4
—
@ & Huawei M2M CMUX App Setup

Start Menu shortcuts

Select the Start Menu in which you would like to create the program's shaortcuts. You can also
enter a name to create a new folder,

Huawei M2M CMLUX App

Accessories
Administrative Tools
comOcom

Huawei M2M CMUX App
Maintenance
MNotepad++
SourceInsight 3

Startup

Subversion

| »

m

[ Next ] [ Cancel

Step 7 Click Install to begin installing the Huawei CMUX application.

Na. Huawei Proprietary and Confidential
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@ # Huawei M2M CMUX App Setup

Ready to Install

Setup is now ready to begin installing Huawei M2M CMUX App on your computer,

Show Details

Install Cancel

- = N

\_/  Huawei M2M CMUX App Setup

Installing Huawei M2M CMUX App

| —— | s0%

Installing component Qt Application

Show Details

Step 8 After the Huawei M2M CMUX Application is completed, click Finish to exit the
installation wizard.
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7|

# Huawsi M2M CMUX App Setup

Completing the Huawei M2M CMUX App Wizard

Click Finish to exit the Huawei M2M CMUX App Wizard.

5.2 Create Virtual COM Ports

While creating virtual COM ports through the application for the first time, the

following window may appear many times. Select Install this driver software
anyway.

-

'g{' Windows Security =

@J Windows can't verify the publisher of this driver software

= Don't install this driver software

You should check your manufacturer's website for updated driver software
for your device,

= Install this driver software anyway

Only install driver software cbtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

(v) Seedetails

The following steps show how to increase virtual COM ports creation speed through
the application.

Step 1 Select Properties of My Computer.

Na. Huawei Proprietary and Confidential
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Open

% Manage

Map network drive...
Disconnect network drive...

Create shortcut
Delete

Rename

Recycle Bin

Step 2 Select Advanced System Settings, and System Properties window will be

displayed.
=R (ECR =
l\u/”'\,,./l |_‘ <« System and Security » Systemn - | +,| | Search Control Panel ol

Control Panel Home . .. .
View basic information about your computer

[l Device Manager Windows edition

 Remote settings Windows 7 Professional

I _Systern protection Copyright © 2009 Micresoft Corporation.

All rights reserved.

B} Advanced system settings

Service Pack 1
Get more features with a new edition of
Windows 7

Systemn

Step 3 Select Hardware > Device Installation Settings, and click OK.
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= = | T

System Properties . & S

Computer Name | Hardware | Advanced I System Protection I F{emote|

Device Manager

ol The Device Manager lists all the hardware devices installed
n on your computer. Use the Device Manager to change the
properties of any device.

Device Manager

Device Installation Settings

pr Choose whether Windows downloads driver software for your
devices and detailed information about them.

Device Installation Settings

ok || Cance Apply

Step 4 Select No, let me choose what to do, Install diver software... and click Save
Changes. Restart your system to apply the settings as shown in figure below to
avoid COM creation delay.

————————————————————————————————————— e =

| Device Installation Settings | & | E
i

]

]

/| Do you want Windows to download driver software and realistic icons for your

r .

| devices?

|

] (0) Yes, do this automatically (recommended)

]

! @ Mo, let me choose what to de

]

| () Always install the best driver software from Windows Update.

E @ Install driver software from Windows Update if it is not found on my

b computer. |

| (7 Mever install driver software from Windows Update,

|

]

| Replace generic device icons with enhanced icons

]

]

]

]

]

:

| Why should [ have Windows do this automatically?

i

]

|

|

| Save Changes

]

—_—————————————————————— e %

®  Sometimes, the following window appears while creating virtual COM ports using
application even if COM port is not there in system. Click Continue to continue
with COM port creation.
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-

Setup for comOcom (CHANGE) &

The port name COMY is already logged as "in use”
in the COM port database.

Cancel Try Again Continue

e  While closing the application, sometimes the following message box may appear.
Click Continue.

Setup for comOcom (UPDATE) [

Can't stop device root\comOcom \Device\0000018e,
Close application that use this device and Try Again.
Or Continue and then reboot systern.

Cancel

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

Try Again Continue

e  While creating virtual COM ports through the application, restart message as
shown below may come. Select Restart later.

-

[57] Microsoft Windows 28

You must restart your computer to apply these
changes

Before restarting, save any open files and close all programs.

Restart Mow ][ Restart Later ]
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Guide of Huawei CMUX Application

The CMUX application developed by Huawei is used on PC channels existing at the
same time on one physical line (serial port). These virtual channels can be used by
different PC applications.

After installing Huawei CMUX application on Windows 7 PC, you can click CMUX
application shortcut or select it from menu.

6.1 CMUX Application Main Window

Figure 6-1 is the main window in the application from which all the features can be
accessed like setting the CMUX parameters, enabling MUX and DLCI creation etc.

Figure 6-1 Huawei CMUX App Main Window

; .
& Huawei-CMUX =RNACH| X
CMUX
Status : HELP
Baud Rate cLose | [FcorF T2 9% ur [
DIC | Advanced | AT/Raw | Statistics

Al Mpico [[owci [Flowc2 [ owc3 [T buce

DLC DIRECTIOM HEX FRAME ASCI FRAME DESCRIPTION TIME
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6.1.1 N1, N2 and T2

The maximum frame size (N1) can vary from 31 bytes to 1540 bytes. By default it is
256 bytes. The maximum number of retransmission (N2) can vary from 0 to 10. The
default value is 3. The response timer (T2) can vary from 10 ms to 250 ms. The
default value is 90 ms.

W] Huawei-CMUX L o 0
CMUX
coMm coMi - FCON N1 256 N2 3
Status : HELP
Baud Rate cLosE | [FcoFF T2 90 ur [
DLC | Advanced | AT/Raw | Statistics
# al [ poco [ owci [Fowcz [Flowc3 [ oica CLEAR SAVE
DLC DIRECTION HEX FRAME ASCI FRAME DESCRIPTION TIME
4 m 3
6.1.2 Baud Rates

In the main window, there is a combo box for the baud rates. Baud rates supported
are 3000000 hit/s, 1000000 bit/s, 921600 hit/s, 460800 bit/s, 230400 bit/s, 115200
bit/s, 57600 bit/s, 38400 bit/s, 19200 bit/s and 9600 bit/s (The 921600 bit/s and
460800 bit/s are for MU509-b, MU709s series and ME209u-526 module; the
3000000 bit/s and 1000000 bit/s are only for ME909s series module). The default
value is 115200 bit/s.

- .
i Huawei-CMUX e
CMUX
com coMi - FCON N1 258 NZ 3
Status : HELP
baud Rate (115200 | | cLosE | [FoFF T2 90 ur [

921600
460800 —
pLc | ad oo [Raw | statistics
00
(4 virtual 7 57600

38400
18200
9600

al [oLco [Fowct [Fowcz [[owcs [ bce CLEAR SAVE
DLC DIRECTION HEX FRAME ASCI FRAME DESCRIPTION TIME
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6.1.3 Help Button

Atfter clicking the HELP, the About Huawei CMUX App window will open which
contain the details about the application.

51 Huawei-CMUX = |6 &

CMUX

coM coML ~ FCON N1 256 N2 3
Status : HELP
Baud Rate (115200 v | [cLos= | [Feorr T2 90 ur [

DLC Advanced JaTm I i 1 -
] About Huawei Crux App =

Huawei Cmux Host 02.22.16
Copyright{C)2013 Huawei Technologies Co. Ltd

Warning:This application is protected by copyright laws and international copyright
treaties.Mo part of this software may be reproduced or transmitted in any form or by
any means without prier written consent of Huawei Technologies Co., Ltd,

& al Fowco [ sae
DLC DIRECTION HEXFRAME  ASCOFRAME  DESCRIPTION TIVE

6.1.4 Enable and Disable MUX

CMUX configuration widget has options to enable and disable MUX as well as has
options to send flow control commands. MUX can be enabled on physical port only.
To enable the MUX, the user can select the physical comport from the COM combo
box at a specific baud rate and set the MUX parameters and then click on OPEN, the
MUX will get enabled.

B Huawei-CMUX = B8]
cMUX
com com1 open | [Fcon N1 256 N2 3
Status : MUX ENABLED HELP
Baud Rate | 115200 cLosE ] [FcoFF T2 90 ur [/
DLC | Advanced | AT/Raw [ statistics |
Add Virtual Port
Al Floco Flowci [Floc2 [Flowc3 [ oice [ cear J[ sme |
DLC  DIRECTION HEX FRAME nsC -
F FIF N (WP L2 Ua ar uJuli R e

3 DLCO In F3 03 73 01 D7 F§ N |
4 - - -

4| 1 | b

®  On clicking the FCON, the data frames can be sent and received between both
TE (the host) and UE (the target).
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7 Huawei-CMUX (=l@] ®
CMUX
COoM COM1 = | | OPEN M1 255 N2 3
Status : FCON HELP
Baud Rate | 115200 ~ T2 90 ur [

DLC | Advanced | AT/Raw | Statistics |

Add Virtual Port

@ a1 Flowco Floct [Flowc2 [Floiez [ bica [ aer |[ sme |
DLC  DIRECTION HEX FREME ASC ~

i _ - -

5 DLCO out F9 03 EF 05 23 01 F2Z F9  eeenennnn @

6 - In F9 01 EF 05 21 01 83 F9  eeeennns i

4 T ] *

®  On clicking the FCOFF, the data frames cannot be received between the targets.

' B
7 Huawei-CMUX [E=REE

CMUX

COoM COM1 - | |OPEN FCOM M1 256 NZ 3

Status : FCOFF HELF
Baud Rate | 115200 « | |CLOSE |}| FCOFF T2 90 ur [

DLC | Advanced | ATRaw | statistics |

Add Virtual Port

[ al [[Jowo [Fowci [[oicz [ owcs [ oce CLEAR ][ SAVE
DLC DIRECTION HEX FRAME Bse -

u - 4iI1 LY UL Lrc U2 ALl UL Yoz aasrasmaaa

7 DLCO out F9 03 EF 05 &3 01 F2 F9 P S 3

8 - In F9 01 EF 05 &1 01 93 F9 B -

| T ] +

®  On clicking the CLOSE, the MUX will get disabled.
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A Huawei-CMUX (=|=] =
CMUX
com coMi v FCON 1 2% NZ 3
Status : MUX DISABLED HELP

BaudRate 115200 ~ ||/ cLosE | [fFcorF T2 90 u [
DLC | Advanced | AT/Raw | Statistics |
Al [Oowco [oici [Fowcz [ owcs [C] oica CLEAR SAVE

DLC  DIRECTION HEX FRAME s
5wy vt £ US EF U3 La UL fe £S iiiiiaoen-
10 - In F9 01 EF 05 €1 01 93 F3  ereann.. 7
11 - - - - m
4| 11 | 3

L

6.2 DLCI Main Window

DLCI tab has options to create and delete the virtual ports as well can send the
modem status command for the particular DLCIs.

7
7| Huawei-CMUX

= B S |
cMUX
com comt  ~ | |oPen | |Fcon N1 256 N2 3
Status : MUX ENABLED HELP
Baud Rate 115200 ~ | [{CLOSE | | FCOFF T2 a0 ur [
DLC | Advanced I AT Raw I Statistics |
I Add Virtual Port

@ al [Foico [oici [ ocz [ oc3 [ oics CLEAR ] [ SAVE

DLC DIRECTION HEX FRAME ncfa
Lo oLy wuL £Y U3 ar UL Lo I iiieaa..
14 DLCO In F9 03 73 01 D7 F9 - TR 3
15 - - _ ~ .
4 | 1 | F

\

®  On clicking the Add Virtual Port, the virtual ports will get added to the window.
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.
7| Huawei-CMUX

SER)

CMLUX
CoM COM1 - | [OPEN

Baud Rate |115200 - FCOFF

Status :

N1 256 N2 3
MUX ENABLED
T2 90 u [

DIC | Advanced | aTjRaw | statistics |

Add Virtual Port

Delete VirtualPort] COMIS [1 »]|  sNC

) (o) @

Delete

XCON

XCOFF

Status

al [Clowco [Fowct [Fowc2 [[owcs [ ocs

< 1 ]

DLC DIRECTION HEX FREME
i D E e vuL LY Ul ar ulL e aafaaa
14 pLCO In F5 03 73 01 D7 F9 - P

- Create is used for creating the DLCIs.

= oo | -

CHU

com FCON
Baud Rate CLOSE | [ FCOFF

DLC | Advanced | AT/Raw | Statistics

Bl 256

Flow Contr Status

Tz 90

Bz 3

[0

Add ¥irtual Fort

1 Delete Virtual Por] COMA4 [1 SNC [aT___ ~] [ senD ] HEONT giatus
e

w1 [Joweo [Clooct []ogg o3 [ I CLEAR SAVE
4

DLC DIRECTION 5 lEXFRAME  ASCI FRAME  DESCRIPTION TIME

6
-
)
n
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- "
] Huawei-CMUX [E=EEl
oMU
coM comt | [open] [Fcow Ni 256 N2 3
Status : MUX ENABLED HELP
Baud Rate [115200 ~ | [GLose] [FeorF 2 %0 u [
DIC | Advanced | ATjRaw | Statistics |
Add Virtual Port|
Create -XCDN
Delete Virual Port| COMIS |1 ~|  SNC SEND StaWs: DLC 1 created, mapped to COM15
XCOFF
Al [Fowce [Foct Focz Focs [Focs SAVE
DLC  DIRECTION HEX FRAME ASCIT FRAME -
T TETEES
18 DLCL  Out F9 07 3F 01 DE F9 T snl
13 pICL In F9 07 73 01 15 F9 [T R
20 - - - - DLI -
4| I, *
L

- The Add Virtual Port can add only 4 DLCls at a time. If it is clicked four more
or than four times, it will give an error message as Cannot create more than

4 DLCIs.

5] Huawei-CMUX

o|B R
amux
com com: | [open] [Feom N1 256 N2 3
Status : MUX ENABLED HELP
BaudRate | 115200 ~ | [CLOSE | |FCOFF T2 %0 u [
DIC | Advanced | ATRaw | statistics
Add Virtual Port
Create [xcon |
Delete Virtusl Port| COM15 |1 -] SNC (AT ) SEND Status: pLC 1 created, mapped to COM15
XCOFF
Delete Virtual port| COM1S |2~ SNC AT * || T Erver I | [us: DLC 2 created, mapped to COM16
‘.@I Cannot create more than 4 DLCs!
I\_7_/'
Delete Virtual Port| COM17 |3+ SNC AT ~ S: DLC 3 created, mapped to COM17
Create [xcon |
Delete Virtual Port| COMI8 |4 - SNC (AT hd SEND ) Status pLC 4 created, mapped to COM13
XCOFF
@Al Floico Foici [Focz Foiea [ oics SAVE
DLC  DIRECTION HEX FRAME ASCII FREME DE *
F9 01 EF 15 81 11 03 00 01 QA 1F 00 M
27 - In 0302 8F Fe T DLC_PN_RESP, DIC |~
4 i ] 3

On clicking XCON, the data frames can be sent and received by the host and

target for the particular DLCI. In this example, this modem status command

(XCON) will take place for DLC1.
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-
2] Huawei-CMUX

=)

CMUX

COM COM1 - | |OPEN FCON N1 258 N2 3
Status : MUX ENABLED

BaudRate |115200 ~- | |€LOSE | | FCOFF T2 o ur [

DLC | Advanced | AT/Raw | Statistics |

HELP

Add Virtual Port

Delete Virtual Port

Delete XCOFF

coMis [ +|  shC == ZEEE JCON Status:  xoon

Al Clowco [CJoct [Clocz [CIoies I oics

DLC DIRECTION HEX FRRME ASCII FRAME i
45 pLco Cut F9 03 EF 08 E3 05 07 0D FB F8 e |—|
6 - In B
4| [ | 3

- Delete is used to delete the mapped DLCI.

.
5| Huawei-CMUX

CMLIY

coMm COM1 - | |OPEN FCON N1 256 NZ 3
Status : MUX ENABLED
Baud Rate | 115200 ~ | |CLOSE | | FCOFF T2 @0 ur @

DLC | Advanced | ATRaw | statistics |

Add Virtual Port|
Create XCON .
Delete virtual Port| ©OM15 SNC Status :

Delete XCOFF

DLC 1not created

48 DLC1 In F9 07 73 01 15 F3 - PR

49 - - - -
4 m |

Al [Fowo [Foct Flowcz [Flowcs [ owcs
P

DLC DIRECTION HEX FRAME ASCIT FRRME

6.3 Advanced Main Window

Advanced tab is used to send the control frames.

6.3.1 Create DLCI from Advanced Window

Step1 Select SABM from Frame Type combo box.
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(57 Huawei-CMUX == )
cMUX
coM com1 | [oeen N1 256 N2 3
BaudRate [115200 ~ Foore ) Soue P MXEAAD 2 @ ur [ =
Advanced | AT/Raw | Statistics |

Frame Type [SABM [t »l[cami <] [ send STATUS

Frame

Al [owco [Foct [[]ocz []owcs [0 bics
A

DLC DIRECTION HEX FRAME ASCII FRRME
48 DLC1 In Fg 07 73 01 15 F8 R P |—|
49 - - - - -
4| [ | F

Step 2 Select DLCI number (say 1) from the DLC Identifier combo box and virtual COM port
(say COM15) from COM combo box. STATUS will show whether the DLCI is already
mapped to another COM or vice versa.

5] Huawei-CMUX [E=EER

o
com FCON - Wl 256 Wz 3 .

Flow Contr -Hardwa hd Status HELF
Baud Rate CLOSE | [ FCOFF Tz @ T[]

Advanced AT/ Raw Statistics

I | Frame Type [a8M  ~ - |1 zllfcom -] [ send STATUS
-

Frame

Va1 oo [y [

DLC DlR[CTl ? _ [ FRAME ASCII FRAME  DESCRIPTION TIME

3 [ DLc4 CLEAR SAVE

D 00— OO L 1
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- -
7 Huawei-CMUX (=] B i

CMUX

coM CoM1 OPEN N1 255 N2 3

Status : MUX ENABLED HELP

Baud Rate | 115200 FCOFF T2 %0 ur [

Advanced | AT/Raw I Statistics |

Frame Type [SABM +|oic [t Send STATUS

Frame

Al [owco ot [Cowcz [Cowes [Cocs

DILC  DIRECTION HEX FREME LSCII FREME =

48 DLCL In Fa 07 73 01 15 F9 CBe.... E
49 - - _ B -
4| 1 G

Step 3 Select Send to send the frame.

Now DLCI creation is done. If the DLCI is already created, sending SABM will fail.

i Huawei-CMUX = B R
CMUX
COM CoM1 QPEN FCON N1 256 N2 3
Status : MUX ENABLED HELP
Baud Rate | 115200 CLOSE)| | FCOFF T2 90 ur |:|

Statistics

Advanced

Frame Type [SABM o 1 v |[coms || send STATUS  SABM send successfully on DLC 1

Frame SABM on DLC1

Al oo Foet Cowcz o [Fowcs SAVE
DIC | DIRECTION HEX FRARME ASCII FRAME B

62 DIC1  Out F3 07 3F 01 DE F3 ET s

6301 In F3 07 73 01 15 F3 T -

64— - - - DL+

4| 1 3

6.3.2 Delete DLCI from Advanced Window

Step1 Select CTRL_DISC from the Frame Type combo box.

Step 2 Select DLCI number (say 1) from the DLC Identifier combo box and corresponding
virtual COM port from COM combo box.

Step 3 Click Send to send the frame.

This will delete the created DLCI. If the DLCI that is to be deleted is not created, then
an error message will come.
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5 Huawei-CMUX

= B R

CMUX
Com CoM1 OPEN N1 256 N2 3

Status : MUX ENABLED HELP
Baud Rate | 115200 CLOSE ] [FCOFF T2 % u [
DLC | Advanced | AT/Raw | Statistics
Frame Type [CTRLDISC ] pic [1 COM15 STATUS  DISC send successfully on DLC 1
Frame

CTRL_DISC on DLC1

Al [Jowco [[owct [Jowc2 [[]ocs [O]olcs

sne

DLC DIRECTION HEX FRRME ASCII FRRME -
65 DLC1 Qut F9 07 53 01 3F F9 L5.7 DI
66 DLC1 In F9 07 73 01 15 F9 Y- I UAl—l
&7 - - - - oL
4| m +

6.3.3 Send Test Commands from Advanced Window

Step1 Select TEST_CMD from the Frame Type combo box.

Step 2 Enter the message to be send.

Step 3 Click Send to send the frame.

L] noTE

If data length is less than 127, then data length must be less than frame length (N1) -2 and if
the data length is greater than 127, then data length must be less than frame length (N1) —-3.

This will send the message. If the user tries to send empty message or the message
size greater than the maximum frame size (N1), then an error message will come.

B Huawei-CMUX

DLC Statistics

o|B| R
CMUX
coM COM1L OPEN | |FCON Ni 256 N2 3
Status : MUX ENABLED HELP
Baud Rate | 115200 CLOSE | | FCOFF T2 90 ur [

Frame Type [TEST.QMD | oic [1

x) [comss

Send hello

STATUS  Test Command Sent Successfully on DLCO

Frame

TEST_CMD on DLCO

Al [Fowco [Fowc: [owcz [Fowes [ owcs

e
DLC DIRECTICN HEX FRAME ASCII FRAME -
ol - - - - ULC 1 DUWH (Se
F9 03 EF OF 23 OB 68 &5 &C &C &F 1F
68 DLCO Qut o «e.oduhellon... TEST_CMD, DLC
5 Il
69 - In E: 01 EF 0F 21 0B 63 65 €C 6C &F 72 «e..l.hello~. .. TEST_RESF, DLC _
4| [l |

»
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6.3.4 Close down the CMUX from Advanced Window

Step 1
Step 2

Select CLD_CMD from the Frame Type combo box .
Click Send to send the frame.

This will disable the CMUX.

T Huawei-CMUX =8 X
oMU
comM FCon N1 2% N2 3
Status : MUX DISABLED HELP
Baud Rate 115200 = | [cLOSE | [FooFF T2 9 u [
" - v
ok : 1 :
Frame Type |CLD_CMD * | DLC COM15 hello STATUS  Close down command sent successfully on DLC 0
Frame CLD_CMD on DLCD
A oo [otet Folcz Folc: Folcs SAVE
DLC  DIRECTION HEX FRRME RSCIT FRAME DESCRIET. *
70 DICO Oun FAO03EF 05 C3OLEZED e CLD_CMD, DLC 0
- In FAOLEF 05 CLOL93FE ... CLD_RESP, DLC 0
72 - - - - IIC 0 DoWY
4 . ]

6.4 AT/Raw Main Window

Step 1
Step 2

Step 3

AT/Raw tab is used to send the AT commands in ASCIl and Hex format for a
particular DLCI.

Select the created DLCI on which you want to send the AT commands.
Select the AT commands from the AT combo box.

New AT commands can be added in the AT combo box through the line edit by
clicking Insert.

Click Send to send the AT command.

We can also send the AT commands in Ascii and HEX form by selecting the Radio
box and then click Send to send the command.

The Insert is used to insert the new AT commands in the AT combo box.

The Delete is used to delete the existing AT commands present in the AT combo box.
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- = :
] Huawei-CMUX [EE=
oM
coM  [comi ~| [oen] (Fcon N1 2% N2 3
Status © MUXENABLED HELP
BaudRate | 115200 ~ | [QLOSE] [FCOFF 79 u g
DLC | Advenced | ATRaw | Statistcs |
oct ~[ar Af[ send || oeer
© Asdi
Al Flowco Flowct Flowcz [Floics [Fowcs SAVE
DIC  DIRECTION BEX FRAME 25CTT FRAME TESCRIETION B
79061 ow 307 3F 01 DE B3 RN S8M, DIC 1
800101 In 79077301 15 F9 RER o, DIC 1
e1 - e 1 UE a
4| m +
L

6.5 Statistics Application Main Window

Statistics tab is used to show the created DLCI with the time duration when it is

created.
F ™Y
A Huawei-CMUX oo 0 e
aMuX
coM coMi  ~ | [oPEN N1 256 N2 3
Status : MUX ENABLED HELP
BaudRate [115200 ~ FCOFF T2 @ ur @
| oic_ | Advanced | ATRaw | Statistics |
TXSpeed RXSpeed Total Transmitted  Total Received Time
0 4 9 11:55:19
22 ] 0 0 0 12:02:00
33 ] 0 0 0 12:02:01
44 ] 0 0 0 12:02:01
@ al oo Clowct Doz [Cowcs [Focs cesr | [ smE |
DLC  DIRECTION HEX FRAME BSCIT “
FY 03 EF 15 83 11 U3 0o Ul 0a 1r oo
87 DLCO out 0s 02 BE Fa T R =
4| i | 3
L.

6.6 Log Window

Log window shows frames sent by the host (TE) and the target (UE) in Both Hex and
ASCII format with the time duration. There are checkboxes for DLClIs, if the user
wants to see only the frames sent on DLCI 0 then by checking DLCI 0, the user can
see the frames sent on DLCI O only. It is the same with DLC1, DLC2, DLC3, and
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DLCA4. If the user wants to see all the frames sent then by checking the ALL
checkbox, the user can see all the frames. The log window can also be saved and
cleared by clicking the SAVE and CLEAR respectively.

] Huawei-CMUX i 0 |
cmux
coM  [comi v FCON NL 256 N2 g
Status : MUX DISABLED HELP

Baud Rate cLosE | [Feorr T 90 u [
DLC | Advanced | ATRaw | Statistics

pLC TXSpeed RiSpeed  Total Transmitted  Total Received Time
Al Flowco [Floct [F]ocz [[owes [[oca CLEAR SAVE

DLC  DIRECTION HEX FRAME RSCIT FRAME DESCRI *
1 n - - 0,1 0K E
2 Do owe F9 03 3F 0L IC E3 I SABM, DLC 0
3 mes  In F9 03 73 01 D7 F3 JET UA, DIC 0
4 DLC 0 UP
5 DLCO  Out FO 03 EF 05 A3 01 F2 F3 ... FCON_CMD, DLC 0
] n F9 01 EF 05 A1 01 93 F9 FCON_RESP, DLC 0
7DLC0 out F9 03 EF 05 €3 01 F2 9 FCOFF_CMD, DLC 0
] In Fy 01 EF 05 €1 01 93 F9 eeBeeans FCOFF_RESP, DIC 0
3 DC0 Ows F9 03 EF 05 C3 01 F2 9 CLO_CMD, DLC 0
10 - In FOOLEFOS CLOLO3FY ... CLO_RESP, DLC 0
13- - - - DLC 0 DOWN -
< m v

|
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7 How to Use Windows Dialer

The following steps describe how to create dialer in windows (to use the virtual port
as the modem port) for M2M project.

7.1 Create the Virtual Ports

Step 1 Create the virtual ports using ComOcom software.

Step 2 In Start menu dialog box, input phone and modem.

Control Panel (1)
|| Phone and Modem

' Seemore results

‘phoneand modeml < | | Shutdown | » |

T

Step 3 Click Modems tag and then click Add.
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i Y
2% Phone and Modem u
Digling Fules | Modems | Advanced

Q The following modems are installed:

Modem Attached To

"= HUAWE| Mobile Connect - 3G Modem
HZ HUAWEI Mabile Connect - 3G Modem #2 Mot present
= HUAWE Mobile Connect - 3G Modem #3  COM14
(= Standard 33600 bps Modem COM13

I[ @Md--- ]i'@'ﬂaﬂnve ] Properties

[ ok || camesl || rcohy

Step 4 Select the mark option and then click Next.

-
Add Hardware Wizard

Install New Modem
Do you want Windows to detect your modem?

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

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

2. Quit any programs that may be using
the modem.

Click MNext when you are ready to continue.

[v Dont detect my modem; | will select it from a list.

<Back || MNet> | [ Cancel
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Step 5 Wait till it retrieves all the available configurations, and then select the type of the

modem and click Next.

r
Add Hardware Wizard

Install New Modem

7=
'ané an installation disk, click Have Disk.

Select the manufacturer and model of your modem. If your modem is net listed, or if you have

Manufacturer Madels

(Standard Modem Types)
HUAWEI Technologies Ce, LTD

[ ]5tandard 19200 bps Modem
g Standard 28800 bps Modem
| A Standard 33600 bps Modem

e J A PSR ASTA S IR

NI |

cdem

[5;] This driver is digitally signed.
Tell me why driver signing is important

<Back || Ned> | [ Cancel |

Step 6 Select the modem port on which the modem has to be configured. And click Next.

~

-
Add Hardware Wizard

Install Mew Modem

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

You have selected the following modem:
Standard 33600 bps Modem

On which ports do you wart to install it ?
8l oore
* Selected ports

COM1
COomM3
ComM12
COM14

COM17
Com18

cBack || Med> | | Cancel

Step 7 Final page of configuration, click Finish to create new modem.
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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
Maodems tab, select this modem, and then click Properties.

< Back Finish Cancel

Step 8 Change the Properties of the modem.

-
2% Phone and Modem

Digling Rules | Modems | Advanced

'ﬂ- The following modems are installed:

Modem

= HUAWEI Mobile Connect - 3G Modem
= HUAWEI Mobile Cornect - 3G Modem
= HUAWEI Mobile Connect - 3G Modem
{47 Standard 33600 bps Modem

"= Standard 33600 bps Modem #2 COMIE

Attached To

Mot presert
H2 Mot present
#3  Not present

Com13

Duplicate...
Remove

View log

Properties
Copy properties
Apply properties

) Add...

Remove Properties

[ ok

| [ Cancel Apply

Step 9 Configure the speed of the modem to 115200. And click OK.
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i Y
23 Standard 33600 bps Modem #2 Properties =,

|Gene|a| | Modem | Diagnostics I Advanced I Diriver I Detailsl

Port: COM1&
Speaker volume

Ly I High

Maximum Port Speed

Dial Coftt 4200

[ ok ][ cancel

Step 10 Click Advanced tag and choose Flow control in Data Connection Preferences as

None. And click OK.

r B
3 Standard 33600 bps Modem #2 Default Pre.. (-5 IS
General | Advanced
Call preferences
Disconnect a call f idle for more than mins
Cancel the call if not connected within secs

Data Connection Preferences

Fort speed: 115200 i
Data Protocaol:
Compression:

Flow cortral: [Hﬂfd""'ﬂ‘ﬁ‘ "]

Hardware
[ —

| oK || Cancel |

—

Step 11 Click OK on the all windows opened.
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Step 12 Setup a dialer from Control Panel > Network and Internet > Network Sharing
Center.

G

55+ Control Panel » All Control Panelltems » Network and Sharing Center

Edit View Tools Help

Control Panel Home . . B . .
View your basic network information and set up connections

Change adapter settings . ‘b See full map
A :
Change advanced sharini . .
;mmzs = HTIPL-9650 winroot huawei.com Internet
(This computer)
View your active networks Connect or disconnect
winroot.huawei.com Access type: Internet
Domain network Connections: ,'5 Local Area Connecticn 2
Change your networking settings
ﬁ- Set up a new connection or network
"™ Setup awireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point,
'-5_ Connect to a network
Cennect or reconnect to a wireless, wired, dial-up, or VPN network connection.
@@ Choosehomegroup and sharing optians
Access files and printers located on other network computers, or change sharing settings.
See also
Troubleshoot problems
HomeGroup @ ! - .
Diagnose and repair network problems, or get troubleshooting information.
Internet Options

Windows Firewall

Step 13 Click on Set up a new connection or network.

G-

)

X+ ControlPanel + All Control Panelltems + Network and Sharing Center [ #4][ Search Con... 2]

File Edit View Tools Help

Control Panel Home . . . . .
View your basic network information and set up connections

Change adapter settings E&-‘I "b 0 See full map
~ ;.

Ch o d shari
ahige advancecshanpg HTIPL-9650 winroot.huawei.com Internet

settings
9 (This computer)
View your active networks Connect or disconnect
l:h winroot.huawei.com Access type: Internet
E Domain network Connections: [ Local Area Connection 2
Change your netwnrkina settinas
ﬁa Set up a new connection or network
Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point.
iy Connect to a network
Connect o reconnect to a wireless, wired, dial-up, or VPN netwaork connection,
Choose homegroup and sharing options
Access files and printers located on other network computers, or change sharing settings.
See also
@ Troubleshoot problems
HomeGroup

Diagnose and repair network problems, or get troubleshooting information.
Internet Options

Windows Firewall

Step 14 Click Set up a dial-up connection and click Next.
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w @ Set Up a Connection or Network

Choose a connection option

Connect to the Internet
Set up a wireless, broadband, or dial-up connection to the Internet.

L || St up a new network
g, Configure a new router or access point.

Connect to a workplace
5 Set up a dial-up or VPN connection to your workplace.

et up a dial-up connection

Connect to the Internet using a dial-up connection.

Mext I[ Cancel

Step 15 Then select the created modem from the list.

-

@ |=| Create a Dial-up Connection

Which modem do you want to use?

Standard 33600 bps Modem
Modem

Standard 33600 bps Modem #2
Modem

Help me decide

Step 16 Give the Dial-up number as *99# and the dialer name of user choice, and click
Connect.
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@' |4 Create a Dial-up Connection

Type the information from your Internet service provider (ISP)

Dial-up phone number: 992 Dialing Rfes
User name: [Mame your ISP gave you]
Password: [Password your ISP gave you]

[] Show characters
[C] Remember this password

Connection name: cmuzx_dialer

"\g' [] Allow other people to use this connection

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

Idon't have an ISP

Connect ] [ Cancel

Step 17 Now start MUX on the target. Then create the DLCI on the port where the dial has to
be done.

Open the hyper terminal on that port and initialize the APN. For example, if dialing
has to be done on COM2, create DLCI on the COM2, and then open COM2 in hyper
terminal and initialize the APN. If Airtel SIM is in use, then give the initialize the APN
for Airtel.

AT+CGDCONT=1,"IP","www.airtelgprs.com"

7.2 Disconnect the Hyper Terminal

Then disconnect the hyper terminal. Now follow the steps below.

Step 1 Select the dialer cmux_dialer from the toolbar. Click Connect.
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Currently connected to:

winroot.huawei.com
Internet access

Dial-up and VPN

Dial-up Connection

cmuwx_dialer

+s
.y
]
=

Open Network and Sharing Center

Step 2 Select Properties of the dialer.

,
&« Connect cmux_dialer &

User name:

Password:

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

Me only
3 A 0 wi
[&' Anyone who uses this computer

Dial: “99# v

o) (o] (i) [

Step 3 Select the modem from the list (if more than one modems are configured). Click
Configure.

Na. Huawei Proprietary and Confidential
Issue 04 (2015-08-14) Copyright © Huawei Technologies Co., Ltd.

52



gg HUAWEI Module

HuAwel CMUX Application Guide

How to Use Windows Dialer

-
cmux_dialer Properties = |

General | Options | Securty | Networking | Sharing |

[188 Modem - HUAWE! Mobile Connect - 3G Madem #3 ({ [ %]

4|

m | 3

All devices call the same numbers

Dial onty first available device

Phaone number

Area code: Phone number:

- | "35H Altemates

Countrgdregion code:

[ Use dialing rules Dialing Rules

See our online privacy statemert for data collection and use
information.

-

OK || Ccancel

Step 4 Select the speed as 115200 and select the Enable hardware flow and click OK.

@\ Standard 32600 bps Modem #2 (COM16)
S

Madmum speed [bps): iliﬁﬁ]] 'I

Madem protocol 2400

Enable hardware flow car

[7] Enable modem compressic

[] Enable modem speaker

p
cmux_dialer Properties | P |
General | Options | Security | Networking | Sharing |
]
p
Medem Configuration u
I

able modem emor contn 57600

460200
521600
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Step 5 Click OK on the remaining windows opened.
Step 6 Click Dial.

-

Connecting to cmux_dialer...

!';,_ Dialing *39#...
e
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Summary and Recommendations

The user protocol application shall remember:

® Huawei module supports the CMUX basic option and UIH frames. The serial port
must be configured as: 8 data bits, no parity, 1 stop bit and no flow control.

L] NnoTE

The 909s series module enables CMUX mode only when the hardware flow control is enabled.
The hardware flow control is enabled with the CMUX APP.

While creating DLCIs, make sure only virtual COM ports created through the
application are used. It will be useful if you make a list of virtual ports created by
other applications other than the ones created by the Huawei CMUX app.

®  Speeds supported are: 3000000 bit/s, 1000000 bit/s, 921600 bit/s, 460800 bit/s,
230400 hit/s, 115200 bit/s, 57600 bit/s, 38400 bit/s, 19200 bit/s and 9600 bit/s
(The 921600 bit/s and 460800 bit/s are for MU509-b, MU709s series and
ME209u-526 module; the 3000000 bit/s and 1000000 bit/s are only for
ME909s series module).

® When an asynchronous AT command, such as AT+COPS=?, is executed in a
DLC channel, AT commands executed in other DLC channels are cached.
Responses to those cached commands are returned only after the response to
the asynchronous AT command is returned. Each DLC channel can have only
one cached AT command. (Applies to MU709 series module and ME909s
series)

[ noTE

Speeds are supported through "IPR" setting.
Limitations:

® The UIH data cannot be shown in log window because during PPP or bulk
download, it affects the CMUX performance and makes slow down.

® We cannot release the ports when It is selected to send the message since all
the tabs are in the same window and we have provided option to select the VSP
in 2 places in AT/RAW window. Hence until the App is closed the VSP will not get
released. Only possible thing is directly send the AT command from other Tools
or only send the AT commands from AT/RAW window

® The virtual ports opened in the SSCOM will always write at the speed on which
the MUX is enabled.

®  Suppose if the MUX is enabled with the baud rate 9600 and the virtual ports are
opened at the speed of 115200, it will write at the speed of 9600 only.
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e |f the data length and the data length size in the CMUX frame are in mismatch,
then some of the upcoming frames might get affected (the number of frames
affected depends on the frame size of the MUX session)

® (CSD feature is not supported over CMUX.

® The local upgrade is not supported in the CMUX mode.(Applies to MU709
series module and ME909s series)

® The AT commands, such as: AT+IPR, AT&C, AT&D, AT&S, AT+IFC, AT+ICF, ATZ
and AT&F are not effective, and they only return OK in the CMUX mode.
(Applies to MU709 series module and ME9Q9s series)
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FAQ

e FAQ 1: If you try to perform any operation from Advanced window when the
MUX is not enabled, the following error message will be shown.

-

%] ERROR P

MUK not enabled !

e FAQ 2: If MUX enabling is tried on virtual port, the following error message will
be shown.

-

5| Error 22

virtual port cant be used as MUX port in Live Target Mode !!!

e FAQ 3: If SABM frame is tried to send again on an already created DLCI, the
following error message will be shown.

-

%] ERROR P

SABM sending failed
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® FAQ 4: If already created DLCI is tried to be mapped to another COM, the
following error message will be shown.

-

& ERROR 28

DLC 1already mapped to COML5

® FAQ 5: If already mapped COM port is tried to be mapped to another DLCI, the
following error message will be shown.

-

%] ERROR 8

COMI15already mapped to DLC 1

® FAQ 6: If DLCI is tried to be created on a physical port, the following error
message will be shown.

-

5 Error 28

You are trying to delete a physical port !!!

e FAQ 7: When you want to send data in Hex format, make sure you enter data in
the following format as shown in this eg: A4 B3... 07 DE. Otherwise the following
error message will be shown.

-

i ERROR 22

Enter proper Data !
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e FAQ 8: When you try to send large data through Huawei CMUX Application, the
following error will be shown. In such situations, use application like
hyperterminal to send large data.

%] ERROR 2

Data exceeded the limit of 503.. Kindly use the Hyperterminal to proceed with
huge data..!

® FAQ 9: When you try to perform TEST_CMD with no data, the following error will
be shown.

-

i ERROR 22

Enter Data !

® FAQ 10: When you try to close the application and the MUX is not disabled, the
following error will be shown.

-

. Error %

e FAQ 11: When you try to delete virtual COM port which is in use, restart option
may come. Make sure that applications using that COM is closed before trying to
delete it from Huawei CMUX Application.
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Abbreviations
Abbreviations Full spelling
3GPP 3rd Generation Partnership Project
CLD_CMD Close Down Command
CLD_RESP Close Down Response
DISC Disconnect Command
DLCI Data Link Connection Identifier
DLCI_PN_CMD DLCI Parameter Negotiation Command

DLCI_PN_RESP

DLCI Parameter Negotiation Response

DM Disconnected Mode

ERM Error-Recovery Mode

FCS Frame Check Sequence

MSC Modem Status Command

NSC Non Supported Command

PSC Power Saving Control

SABM Set Asynchronous Balanced Mode
TE Terminal Equipment

TS Technical Specification

UA Unnumbered Acknowledgement
UE User Equipment

Ul Unnumbered Information

UIH Unnumbered Information with Header check
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