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3 NOTICE 3%

The changes or modifications not expressly approved by
the party responsible for compliance could void the user’s
authority to operate the equipment.
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% IMPORTANT NOTE 3¢

To comply with the FCC RF exposure compliance requirements,
no changeto the antenna or the deviceis permitted. Any changeto the
antenna or the device could result in the device exceeding the RF
exposure requirements and void user’s authority to operate the
device.

To comply with FCC RF exposure requirement, the antenna used for th
transmitter must be fixed-mounted on outdoor permanent structures with a
separation distance of at least 2 meter from al persons and must not be
co-located or operating in conjunction with any other antenna or transmitter

Outdoor units and antennas should be installed ONLY by experienced
installation professionals who are familiar with local building and safety
codes and, wherever applicable, are licensed by the appropriate governmel
regulatory authorities.Failure to do so may void the product warranty and
may expose the end user or Service Provider to legal and financial
liabilities.K-Best and its resellers or distributors are not liable for injury,
damage or regulation violations associated with the installation of Outdoor
Units or antennas.

Be sure that the outdoor unit, the antenna and the supporting structure
are properly installed to eliminate any physical hazard to either people or
property. Verify that the outdoor unit and the antenna mast are grounded sc
as to provide protection against voltage surges and static charges. Make st
that the installation of the outdoor unit, antenna and cables is performed in
accordance with all relevant national and local building and safety codes.


Mike Kuo
      To comply with FCC RF exposure requirement, the antenna used for this transmitter must be fixed-mounted on outdoor permanent structures with a separation distance of at least 2 meter from al persons and must not be co-located or operating in conjunction with any other antenna or transmitter.

      Outdoor units and antennas should be installed ONLY by experienced installation professionals who are familiar with local building and safety codes and, wherever applicable, are licensed by the appropriate government regulatory authorities.Failure to do so may void the product warranty and may expose the end user or Service Provider to legal and financial liabilities.K-Best and its resellers or distributors are not liable for injury, damage or regulation violations associated with the installation of Outdoor Units or antennas.

     Be sure that the outdoor unit, the antenna and the supporting structure are properly installed to eliminate any physical hazard to either people or property. Verify that the outdoor unit and the antenna mast are grounded so as to provide protection against voltage surges and static charges. Make sure that the installation of the outdoor unit, antenna and cables is performed in accordance with all relevant national and local building and safety codes.
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1. Introduction

PDH, Plesiochronous Digital Hierarchy, has been developed in these recent ten years to
a high frequency microwave, digital de/modulation, integrated digital multiplexing,
computer control and signal communication technique wholly into a wireless digital
signal communication mode.

Relevant products of “PDH equipment’” has been extensively use in postal and
telecommunication service, power transmission, military affairs, various specialized
network especially in the interconnection between base stations of mobile
communication, large enterprises, schools and universities network connection. It has
been regarded as one of the quickest connection method and has been largely used in

provisional and urgent signal communication.

i P D H point-10-point vigital Rati :
- sl
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2. System Basic Features

2.1 PDH System

PDH system is different from the traditional microwave equipment in smaller size, lighter
weight, easy set up and can be conveniently moved from place to place. The main
characteristics lie in its advantageous use of high frequency band microwave
transmission (above 5.7GHz frequency), digital transformation, concise structure, quick
connection and adapt to complex topographical structure. Extensively use in mobile
phone base station’s interconnection and signal transmission, short distance local
connection, urgent communication, public and specialized network has large application
as well. The present wireless low frequency band is jam-packed and with the demand to
build a quicker communication network, the use of high frequency band PDH equipment

connection is especially meaningful.

2.2 Core Technology

PDH system includes a lot of high technique, which are:

1) High RF microwave and other related components (amplifier, LNA, MIX, duplexer etc.)
2) Frequency integrator randomly changes to different frequency band

3) High amplifier gain control technique (ALC & ATPC)

4) Advanced QPSK de/modulation

5) Microwave frame de/multiplexer

6) Digital band limit

9) Random N*E1 de/multiplexer, where N=1~32

)
)
)
)
)
7) Digital equalizer
)
)
0) Digital cross-connection
1

1
11) Computer monitoring and signal communication
12) Network management
13) Digital service
)

(

(

(

(

(

(

(

(8) Forward Error Correction

(

(

(

(

(

(14) Digital interface transformation

(15) Highly efficient and improved overall design

% Audio frequency: Each voice signal needs a 64kbps; made of 8 bits-per-sample code,
A/D and D/A conversions.

¢ E1is an European Standard, 1*E1 is 30 voice channels, plus a channel for transmitting

and signaling, i.e. 32*64kbps = 2.048Mbps
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2.3 Composition and Principle
2.3.1 System Composition

PDH system is composed of ODU and IDU. Other set of equipments include antenna
system, end- terminals etc.

ODU unit is the Rx/Tx unit of microwave signal. It is composed of other microwave units
(amplifier, converter, coded integrator etc.), duplexer, IF unit (dual converter, local
oscillator, IF processing segment etc.), monitor unit, remote unit, and power board.

IDU unit mainly comprises of QPSK modulator, de/multiplexer, monitor unit, network
management system, digital service, power system, other interfaces etc.

Antenna systems include antenna, matching connection, transformation and other
installation assembly for fixing on the rooftop.

ODU unit and IDU unit are connected by an IF cable.

PDH System Block Diagram (1+ 0 mode)

obu () é Antenna

| |
(R — Moni t|of
Powef{ )} MODEM {( Uni t
PC NMS
net wa - MUX Ser vi Phone
management
system P

~~
N*2Mb/ s
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2.3.2 System Principle

N number of E1 signals, digital service, 9600b/s system net control and 9600b/s
computer data communication etc. multiplexed in a multiplexer to a specific microwave
frame code. After QPSK modulation, the system sends the transmission to the ODU
through only one IF cable. It enter the ODU upstream IF signal communication through
equalized electric circuit interface, higher frequency converter, power amplifier, filter,

duplexer and are then transmitted out through the antenna system.

After the opposite terminal’s antenna system receives the microwave signals, it is passed
on to the duplexer, LNA, low frequency converter, filter, dual frequency converter and
then to the IDU. In the IDU, it passes through the QPSK demodulator to recover the
microwave frame signal. This frame signal is then processed through de-multiplexer to
recover the N number of E1 signal and other service signal.

The monitor unit in the equipment is controlled by the CPU (central processing unit) to
function as: monitoring, controlling, dispatching, alarming, processing and indicating
signals etc. Based on the statistical result of BER test in de/multiplexer, we have
1E-3BER, 1E-6BER and frame loss signals.

Digital service adopts the Analog rule of 64kbps and PCM (Pulse Code Modulation)
decoder method to service communication, complete address selection and full address
function. Through simulation transmitting and receiving, to complete the multiple
categorized public affairs connection. The dialing mode adopts DTMF system.

System network management uses PC machine of above Pl operating system.

Under WINDOW environment's SNMP network management software, it is possible to
hold communication through the same equipment, collect all the equipment’s status in the
network and select records for printing. The introduction of animation design makes the

network topology and equipment selection status crystal clear.
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3. Technological Characteristics

Traditional digital microwave equipment generally transmits E1 signal only, so there is

always the need to apply for frequency channel because of technological limitations.

In recent years, there is a dramatic change in the structure, composition and application

of digital microwave communicative equipment. The traditional system of transmission

has been changed to the integration of transmitter and receiver as well as from fixed

frequency to the possibility of frequency conversion from low to high frequency band. In

view of the high frequency digital microwave communication system’s new changes and

additional newer characteristics, we had already improved the traditional system to a

great length.

K-Best’s PDH system has the following technological characteristics:

-- high frequency band: 5.8 ~ 13 ~ 15GHz to 26GHz

-- complete capacity: 2*2Mbps ~ 4*2Mbps ~ 8*2Mbps ~ 16*2 Mbps

-- flexible interface: suitable for multiple network and business connection

-- IDU and ODU unit connected by a single IF cable up to 300m length, thereby,
decreasing the RF transmitting loss and increasing the receiving signal-to-noise ratio
(S/N)

-- channel conversion, flexible spread network and least backup support

-- digitally advanced QPSK or 16QAM de/modulation

-- powerful monitoring function: simple and easy to operate LCD display. With the overall
status display and loopback test function, subscribers can easily maintain the system
without the need of special equipment to ascertain where malfunction has occurred

-- improved SNMP network management system suit a lot of different topological
structure. It can manage up to 255 number of station equipments and also extend the
monitoring support to other microwave equipments

-- quick and easy installation

-- equipment adopt a considerable amount of advanced technology and modularity to
design the structure which is highly reliable, small, artistic, quick to produce and easy
to maintain.

-- frequency bandwidth and spectrum transmitting RF spurious fits the specifications
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4. Product Overview

4.1 IDU

Rear Panel

4E1 Modem G ' L

Transmission Line Power Cord
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4.1.1 Functions

A. LCD Display: Display the normal working temperature, receiving power and BER.

Under normal working
condition, display the
indoor and outdoor
temperature, receiving
power and online BER.
The display refresh every
1~2secs.

B. LCD Control: LCD glows under normal working condition. If there is an alarm, the
LCD back light will automatically glows for 2 minutes and display the alarming status.
The buzzer goes off until it is turn off. To shut off the buzzer temporarily, press the
monitor control. LCD will display a crossed off speaker sign. Until and unless the

alarm is shut off, never switch on the buzzer manually. Alarm display goes off

gradually.
ESC || = || exit |
ALT || = | Switeh
unctions
Left |[= || leftarrow |
Right || = |[ right arrow |
OK | = || confirm |

C. LED: LED glows on switching the power ON. LED display green light under normal
working condition and red light under critical alarming condition.

D. Service Phone Interface: Service between the stations. Insert RJ-11 into any analog
phones and dial the IDU DSC number. If there are more than one equipments in the
same network, you may dial “***” and group connection will be connected.

E. Reverse E1 connector (BNC): 2E1 2*Tx/Rx, 4E1 4*Tx/Rx, 8E1 8*Tx/Rx, 16E1
16*Tx/Rx.

F. IF Transmission Port (N-Type 50Q): Transmission contents include transmitter
310MHz, receiver 70MHz, monitoring signal 11.0592MHz, DC -48V/1A. Maximum
transmission 100M when using N-type connector's RG-5 cable. Maximum

transmission 200M when using N-type connector’s RG-8 cable.
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N-type connector’s RG-5 cable

E1 modem without IF cable connection

G. Monitor port (NMS1): Connect the COM1 or COM2 (RS-232) of the computer to this
port. Open the Arbeit NMS working window to function as the PDH remote terminal
display. Other than monitoring the local IDU and ODU, it may also monitor the remote

equipments.

Transmission Line (DB9 male + DB9 female)
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| E1 Modem with transmission line ]

String Connection Port (NMS2): When there are more than two sets of equipments
in the local stations, connect the IDU-NMS2 of this equipment to the IDU-NMS1 of the
other equipment. When the NMS2 are connected, the service telephone between
these equipments is put into function.
Data Transmission Port (AUX): Use the WINDOWS HyperTerminal functions as
given in Section 9.2. Connect the COM1 or COM2 (RS-232/DB-9) of the pc’s to this
port for simple file and data transmission.
Environment Detection Port: Allows users to fully monitor the central controlling
room for the local station. For example: In the absence of human control in the remote
stations, the central controlling server is able to receive all fire alarms, power supply
etc. information. It can also control the light switches, oil switches etc. It totally
realizes the possibility of an intelligent management. All together, there are 8 input
ports and 4 output ports.

DB-25 pins for the Environmental Detection Port

1
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| DB-25 || Description || DB-25 || Description |
K | Input1 | 14 Il Shield Ground |
I | Input3 (EE | Input2 |
E | Inputs | 16 | Input4 |
| 4 | Input7 | 17 | Input6 |
I Il Shield Ground | 18 | Inputs |
| 6 Il Shield Ground | 19 Il Shield Ground |
| 7 | output1c | 20 | output1NC |
| 8 | output1NO | 21 | output2cC |
I | output2NC | 22 | output2NO |
| 10 |l output3c | 23 |l output3NC |
| 11 Il Output3NO | 24 |l outputac |
| 12 Il Output4 NO | 25 |l Output4 NC |
| 13 Il Shield Ground I I |

z=zr x

Grounding connection
Safety Wires 250V/2A

Power Switch

Power Input Port: -48V/1A DC

| E1 Modem Power Terminal |

——

| Connection to Power Terminal|

| ( white black - ; red +) ‘

| E1 Modem with connection |

10
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42 ODU

11
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4.2.1 Function

A. RSSI Status: while setting up the equipments in longer distance range, in order to
conveniently adjust the antenna, we can switch on the BNC 50o0hm terminal’s
resistance rotator. Use a 3in1 use voltmeter to measure the RSSI voltage and
potential. Please refer to the table given below. Higher the voltage, better the
antenna’s elevation.

B. Power Indicator (LED): ODU power indicator light. When all the connecting cables
are well connected, switch ON the IDU Power. Under normal working conditions, the
ODU'’s LED display green light. LED is red if there is no connection at all.

C. Antenna Port: after properly fixing up the Antenna, use a moderate length N-Type
connector’s cable of 50ohm to connect to this port.

D. IF Port: this connection port and IDU-IF are connected by coaxial cable. The
maximum length of N-Type connector’s RG-5 cable is 100M. The maximum length of
N-Type connector’s RG-8 cable is 300M. The transmitting contents include transmit
310MHz, receiver 70MHz, monitor signal 11.0592MHz and DC -48V/1A -

% After cable connection, please entwine waterproof tape at the connection point of the

ODU edges at the C and D port. This prevents rain or humidity from the equipment.

12
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4.3 Data Transmission Port Guide

A. Click Start > Programs - Accessories > Communications - HyperTerminal to open
the HyperTerminal folder.

B. Enter a name in the Name blank, then press OK or in the HyperTerminal folder,

double-click on the HyperTerm icon to display the Connection Description window.

Fig.1

C. Inthe Connect To window, select the Direct to Com1 option in the Connect Using field.
Click on the OK button to open the Connect To window and to display the COM1

Properties window.

S A B aeEE s SRS A L
B (it )

.

EEEREED: | |
(R (] v |

[ ®e [ =& |

Fig.2

D. Inthe COM1 Properties window, select the following options:

13
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E. Click on the OK button to open the StandardConfig--HyperTerminal application

window.

COMI P ikl

Wi
mnrﬁ—.@- -
HETo: (e w
MEmED |5 v
mEEEE: |1 -
E_IEM@?
EFFAEAE
CEmE [ ® | [ FFa ]

Fig.3

At this point, the HyperTerminal window provides monitor mode access to the terminal
concentrator. Please refer to WindowsXX User’s Manual.

ERE D Y S0 WD Rl
O o3 058 f

EAMDME ShitE AR L1

14
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5. Interface

5.1 Rear panel
E1 interface may be of 75Q0BNC interface or 120QRJ-45 interface. User’s can flexibly

choose between these two.

Beside the standard E1 interface, the equipment also provide V.11, V.28, service, monitor,
computer signal communicating data port, loopback test port, etc. This provides the
subscribers to conveniently fully monitor the controlling room through this equipment. For
instance, from the central controlling room, we can get the information regarding the
temperature of the mounting machine, room temperature, fire alarm, power supply, etc.
and also from the central computer, we can monitor different functions such as light
switches, oil switches etc. This makes the realization of an overall intelligent management
of an unguarded station possible. This equipment has 8 input modes that is optically

isolated, plus 4 power relay output mode.

7@ @@@ .'-

5.2 Front panel

5.2.1 Public telephone

Public telephone plays a significant role in this kind of communication or in areas with one

and only communication means as in microwave equipment’s application in mountainous

areas and underdeveloped areas. Other than possessing the function of selective calling,

entire calling etc. it also has the following most distinguishing features: whole tone service

like dial tone, engage tone, out-of-order tone etc. Users do not feel much difference in

using public phone from local call center service because it is very user-friendly and fits all

the demands of different users. Network management software is used to set up the public

telephone numbers from the local station.

Dial tone: When dialing from the local station, you’ll hear the same dial tone as any general
telephones

Engage tone: The repeating ring tone is 2+0.2s ring and 4+0.4s break

Ring tone: Same as the engage tone

10
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Out-of-order tone: When there is an out-of-order service or lost of signal service, it will ring
the out-of-order tone at 500+50ms, 230ms+70ms and then break
connection

Busy tone: Continue to redial at an exchange of 500ms+50ms

5.2.2 Definition of the IDU LCD Panel keys

[ ESC || = || exit |

switch

ALT = .

. QESC OALT functions
IDU LCD Display , =

OLeft ORight QOK | Left || = | leftarrow |
[ Right || = || right arrow |
[OK || = |[ confirm |

For the LCD to fully display the system’s status and perform those simple set up operations,

try to make use of the above-mentioned five function keys to carry out the operations.

LCD displays the contents and different set-up entries. As described below, please apply

as mentioned.

11
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IDU LCD Display Status
Not Alarm
I/O: Temp 4E1 Alarm Info
R/T: Level BER R/T: Level BER
IDU Info ODU Info TEST ltem Remote Info
A A A A 4
) 1.T712_Loc-Loop: E/D 1.Local ID: n
;-B%CS'ILD;” ;'%':chgrﬁqu N 2.T12_Rem-Loop: E/D 2 Far-end:
: 0.2 n TR 3.T12_PRBS: Alarm/OK/Loss
3.IDU: nE1 3.Tx-Mute: on/off — i }
4 Code: AMI/HDB3 4.0-Temo: n 4 Error_ADD: 3.R-Status:
5' A?P%- EID ' P 5.Ber_Clear: Test/Normal/Loss
: : 6.Acc_Error:
6.EXP_RSL: n dBm .
— 7.IF-Loop: E/D
7.I-Temp: n 8.RF-Loop:E/D
8.Buzzer: On/Off 9 Close-Test

Under normal condition (no alarm), the LCD displays as below:

1. First line of the LCD display - On the right hand side, in every alternate 1~2 seconds, it

displays the I-Temp: xx.x[J stands for IDU temperature. O-Temp: xx.x[] stands for ODU

temperature. On the left hand side, 4E1 stands for the activity measure.

2. Second line of the LCD display - On the right hand side, in every alternate 1~2 seconds,

it displays the R: xxx stands for the online receiving power in real-time. T: xxx stands for

the online transmitting power in real-time. On the right hand side, it displays the
bit-error rate (BER).

Bit Error Rate (BER): The conversion formula for accumulated bit errors is
BER = (n/EN*S).

12
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where, n = number of times of bit error;
EN = rate of the equipment, E1’s rate is 2.048M ; S = working time ( in seconds).
For example:
Present bit error times is 3, working time is 2 minutes and system interface is E1
0 BER = (3/(2.048 * 10° * 2 * 60)) = 1.22 E-8
Present bit error times is 1000000, working time is 4 minutes and system interface is E1
0 BER = (566 / (2.048 * 10° * 4 * 60 * 60)) = 3.39 E-5

Under warning/alarming condition, the LCD displays as below:

Now press the OK button of the panel. It will display the alarm message. Press the

Right/Left button of the panel. The LCD displays the present alarm/warning message.
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For example:

1. Message in the next page

2. Press this button to
read the next page

3. The first line of the LCD shifts towards the left

Whenever there is an alarm, the LCD back light will light for 2 mins. and the beeper sounds
goes off. Other than removing the alarm status or switching off the beeper status, we can
also switch off the beeper by pressing the ALT button. To switch on the beeper, please
enter the IDU Info/Buzzer: ON/OFF.
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5.3 LCD definition & Operation:

IDU Info

>

1. Local ID:
Display the local equipment’s address. In the same link route system, there can
be a maximum connection of 255 equipments. NMS software is used for the
equipment’s initial set-up. This function is used for checking the present local end

equipment’s address.

A2. DSCNo.:n
Display the local equipment’s service telephone number. In the same link route
system, there can be a maximum connection of 255 service telephone. NMS
software is used for the service telephone’s initial set-up. This function is used for

checking the present service telephone number.
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A3. IDU: n*E1
Display the number of E1 equipments. If it displays 8*E1, it means that the

equipment has eight E1 interface.

A4. Code: AMI/HDB3
Display the local end’s IDU dispatch model number. After pressing the OK button,
use the Right/Left button to choose the model number. At present, you may select
either of the two numbers: AMI or HDB3.

AMI :

AMI (Alternate Mark Inversion) is a synchronous clock encoding technique which uses
bipolar pulses to represent logical 1 value. A logical 0 is represented by no symbol
and a logical 1 by pulses of alternating polarity.

Example of AMI encoding

The pattern of bits"10000110"encodesto"™+ 0000 - +"

HDB3 :

HDB3 (High Density Bipolar Order 3 Encoding) is based on Alternate Mark Inversion
(AMI), but extends this by inserting violation codes whenever there is a run of 4 or
more 0's. This and similar (more complex) codes have replaced AMI in modern
distribution networks. The purpose of this is to prevent long runs of 0's in the data
stream, sometimes called a "run length limited" code. Encode any pattern of more
than four bits as BOOV, where B is a balancing pulse. The value of B is assigned
as + or -, so as to make alternate "V"s of opposite polarity. The receiver removes
all Violation pulses, but in addition a violation preceded by two zeros and a pulse
is treated as the "BOOV" pattern and both the violation and balancing pulse are

removed from the received bit stream. This restores the original bit stream.
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Summary of HDB3 encoding rules

Transmitted Data HDB3 Encoded Pattern

0 0

1 Alternate Mark Inversion (AMI)
0000 000V (three Q's and a violation)
0000 0000 BOOV BOOV

HDB3 is one of CCITT’s recommended uses.

Example 1 of HDB3 encoding

The pattern of bits

"10000110"

Encoded in HDB3 is

"+000V-+0"

(the corresponding encoding using AMIis"+0000-+")..
Example 2 of HDB3 encoding

The pattern of bits
"1010000011000011000000"

Encoded in HDB3is"+0-000VO0+-B0OOV-+B00VO0O0"whichis:

"+0-000-0+-+00+-+-00-00"

(the corresponding encoding using AMlis"+0-00000+-0000-+000000™").

For example: modifying E1 transmitted HDB3 code to AMI code
1. Enter IDU Info/Code: sub-menu. Press OK.

2. Press the Right/Left button to change HDB3 to AMI. Press OK.

This sign shows
you may use the
Right/Left arrow
to select the
functions
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w

Enter the password verification. Enter the 6-digits system password. Use ALT to

change to different functions.
P = Place
A = Adjust
Press OK.

P mode,
use the Right/Left
button

% For the password, enter as described in NMS guide.

A mode, (0~9)
digits, use the
Right/Left
button

4. Error Password is display on the entering the wrong password. It will not save the
wrong password. This will be display for 5~10sec. and then return to the main

function display.

% Use NMS to setup the password. LCD does not allow password correction.

A5. ATPC: En/Dis: (Retain)
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A6. EXP_RSL:-n dBm : (Retain)

A7. |-Temp: n(J

Display the local end’s ODU working temperature.

A8. Buzzer: ON/OFF Press OK
to enter

Display the buzzer switch to ON/OFF. the setup
function

This sign shows
you may use the
Right/Left arrow
to select the
function OFF.
Press OK
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ODU Info

B1. RF CH/Freq
Display the present ODU RF channel and frequency range.

B2. TxL_Set: ndBm
Display the transmit power, n = 5~22dBm.

B3. Tx-Mute: ON/OFF
To set the PA to ON/OFF. Press the OK button after selection. Use the Right/Left
button to select ON/OFF, then press OK.
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B4. O-Temp: nl]
Display the local end’s ODU working temperature.

TEST Item

%% Loopback mode. Note: system allows only one kind of loopback at a time

C1. Tn_Loc -Loop: En/Dis

Perform loopback test in the local end for the convenience of testing the local end
equipment’s stability. Use the Right/Left button to select the local E1 interface of
T1~Tn subsidiary route. Press the OK button. The Right/Left button is also used
for selecting En/Dis. En = enable the execution of local loopback test. This
function can also be used with external connection to E1 transmission for testing
any malfunction in the E1 interface.

s Note: This function can not be used with the PRBS provided for testing.

For example:
i) To set up the T2 of E1 to local loopback mode, enter \TEST ltem\T2-L-LP,
press OK.
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ii) Use the Right/Left button to change Dis (Disable) to En (Enable). Press OK.

iii) It will display the enter password verification. Enter the system 6-digits
password. Use ALT to switch between the different functions.
P (Place): shifting/placing the position using the Right/Left arrow
A (Adjust): adjusting the digits from 0~9 using the Right/Left arrow.

Press OK to complete the settings.

¢ For the password, enter as described in NMS guide

Local end: While tributary 1 is in local loopback mode, the right bottom side

displays an “L”. The LED displays an orange glow.
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Remote end: The right bottom side displays a loopback sign.

C2. Tn_ Rem -Loop: En/Dis
Perform loopback test in the remote end for the convenience of testing the local
end equipment’s stability. Use the Right/Left button to select the local E1 interface
of T1~Tn subsidiary route. Press the OK button. The Right/Left button is also used
for selecting En/Dis. En = enable the execution of local loopback test. This
function can be co-operated with the IDU PRBS (C3) function for the loopback test,
as well as external connection with E1 equipments for transmission test.

% Note: while executing PRBS, the local and remote equipment will display both the

local and remote’s accumulated bit error.

Local end: While tributary 1 is in local loopback mode, the right bottom side

displays an “R”. The LED displays an orange glow.

Remote end: The right bottom side displays a loopback sign.
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C3. Tn_PRBS12: En/Dis
Use Pseudo Random Code to test the E1 signal transmission. Along with the
remote loopback, IF loopback, normal link route equipment and stability of testing
equipments, Press the OK button. Use the Right/Left button to select
Enable/Disable, and then press OK. On using this function, the LCD will display all

the accumulated BER.
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Pseudo-Random Bit Sequence (PRBS):

Random noise was first regarded as an element that damages the quality and quantity
of communicative signals in communication technology. The random noise in signal
channels often distorts the simulated signal produced or bit error to appear upon the
demodulation of digital signals. At the same time, it is also one of the elements that limit the
channel capacity. Consequently, human’s early attempt was to remove or lessen all the
pseudo noise in the communication system. Nonetheless, some of them decided to obtain
all these pseudo noise. For example, communicative equipments or systems testing in
laboratory require an addition of certain noise. So it is necessary to produce/obtain noise
here.

In the late 1940s, along with the communication theory, Claude Shannon pointed out
that under certain conditions, for the most effective communications, must adopt signals
containing the statistical property of white noise. Besides, in order to achieve
communications of high reliability and privacy, we must use random noise. However, the
biggest difficulty faced in using random noise is that it is not easy to repeatedly produced
and processed. Until the 60’s, the pseudo random noise came about and solve all these
problems.

Pseudo random noise poses statistical property similar to random noise. At the same
time, it can be repeatedly produced and processed easily. It has increasingly been
extensively use practically because it poses the advantages of random noise and none of
its disadvantages. In today’s world, it has been extensively used in digital circuit produced
periodic series (after filtering). In the future, this shall be called the periodic series or the
random series.

Pseudo random sequences are generated using a binary shift register with taps that

are modulo-2 added together and fed back to the register's input. The name commonly
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used for this simple circuit is linear feedback shift register, or LFSR. Another type is known
as the Non-Linear Feedback Shift Registers. Only certain combinations of feedback taps
will result in maximal-length sequences, called m-sequences. These are the longest
sequences possible given a specific shift register size, and they have many desirable
properties. If the register size is m stages, the length of the m-sequence will be 2m-1.

Nowadays, the equipments used are mostly PRBS of m-sequence: x'°+ x + 1, 100003.

C4. Error ADD: ?
Bit error is produced each time the bit error transmission test is started. This
function is for the convenience of online bit error test and for displaying normal

loopback test. The bit error can also be added manually. Press the OK button to

add one times of bit error.

C5. Ber_Clear: ?
Clear all accumulated bit error on starting the bit error transmission test: Press the

OK button.
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Acc_Ber: num E -n
Display all the up-to-date accumulated bit error on starting the bit error

transmission test.

IF-Loop: En/Dis

Perform loopback test from IF interface for the convenience of testing the IDU’s
stability. Press the OK button. Use the Right/Left button for selecting either En/Dis
(En: Enable / Dis: Disable). Press the OK button again to start the execution of this
function. This function can be co-operated with the IDU PRBS (C3) function for the
loopback test, as well as external connection with E1 equipments for transmission

test.
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For example:

i) Enter \TEST Item\IF-Loop: En/Dis. Press OK.

ii) Use the Right/Left button to switch Dis to En. Press OK.

iii) Enter password using the same method as in C1-Tn_Loc-loop: En/Dis.

While IF-Loop is in execution, the right bottom side will display an “I”. The LED

display an orange glow.

This sign
display the

IF-Loop under

C8. RF -Loop: En/Dis
Perform loopback test from RF interface for the convenience of testing the IDU

and ODU stability. Press the OK button. Use the Right/Left button for selecting
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either En/Dis (En: Enable / Dis: Disable). Press the OK button again to start the
execution of this function. This function can be co-operated with the IDU PRBS
(C3) function for the loopback test, as well as external connection with E1
equipments for transmission test.

For example:

i) Enter \TEST Item\RF-Loop: En/Dis. Press OK.

i) Use the Right/Left button to switch Dis to En. Press OK.

i) While RF-Loop is in execution, the right bottom side will display an “H”. The

LED displays an orange glow.

C9. Close-Test: Y/N

Close all testing procedure.
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Remote Info

D1. Local ID: n
Display the address of the remote equipment; n=1~255. It is possible to check the

remote end’s present ID address.

D2. Far-end: Alarm/OK/Loss
Display the connection status of remote end equipments. It is used as a function of
signal monitor for the determination of its source.
Alarm: remote monitor function fails

OK: in connection

Loss: R_MON signal loss

D3. R-Status: Test/Normal/Loss
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Display the system present working status. It is possible to check the base station
at the opposite end as well as the status of whether there is any online test is
carried out upon the execution of this function.

Test: remote end in testing status

Normal: normal working condition

Loss: R-Status signal loss
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Environmental Condition

Cable
Intermediate Frequency, IF Cable: RG-8 <200m

Radio Frequency, RF Cable: Insertion Loss <1dB

Temperature

Radio Frequency, RF temperature: -30(] to +60(]
Voltage and DC power consumption
Voltage: -36 -78Vdc

DC power consumption: <20W

Humidity

Relative humidity: 10 ~95
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7. Software Installation

a) Click Open the CD-ROM folder containing the monitor software. The following window

appears:

& Arbeit E”E”E
.

BEO REED WA BMEFWw IED HED r

o

J k'__‘l;ggg = X [ Norton AntiVims 51 -

o $RE fEti 5 2H
EREE R 20021224 EF09:.,

b) Click Open the folder “Arbeit v1.xx”. Click twice to execute the “setup.exe” file.

& Arbeit1.18
EERE REE R EEEEW IAI SHEAH

o

QL =r-Q ¥ Pu= asx [P ¥ Noston AntiVims (5] -

>

Arbeit] 18.... sEhp e SETUPLAT

c¢) The setup welcome window will appear.

¥ Arbeitl 18 Setup

g Weleome o the Arbeit] 19 installation poogram.
=7

Setop canmnot install syvstem files or update shared files if thew are in vz, Before
proceeding, we recormmend that o close any applications you mazr be
TIing.

0K Exit Betup

d) Click the “OK” button. Install the software to any desired folder by clicking on the
“Change Directory” button.
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#J Arbeit] 18 Setup

Begin the installation bor clicking the button below.

Click thiz button to tnstall Arbeit] 18 software to the specified destination
directory,

Durectory:
ZAProgram Filesht rheith Change Directors

Exit Setup |

¥3 Arheit] 18 Setup

Diestinatinn File:
CAWINDOWE watern 325D A TGFRDOCH

1 16%

Cancel

Arbeitl 18 Setap

f) Click the button “7z & after the successful completion of software installation.
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8. Arbeit NMS software

8.1 Open “Arbeit”

There are two ways to open the program Arbeit:
i. Click on the Start> Programs > Arbeit.

ii. Open File Manager - Program Files > Arbeit 2> Arbeit.exe.

alml=
| HNE ERp wAY ERAEG TRY  NEE
| de =W s o= . | Same R S N om | T
[ L3 T = ~Ha
e L L — 1.
L nil e ? I AL _ _ W
22 b =| ! }-
S — -y *cH B IS P T
12 Peaicy Adiea 3 AED Sl B TS T
1 Frogrmn: i e SEH PR i ni bl T ke
s R — N T - 4 .
- TI.l.-'\-l B bt —_ 5o T
B L]l fenfrmrsirore= i 2 e SHEE WX LS PRl ArL
e B ) o 15 TTEE LR PR
& 1 O = Loy WEp mARE ORI 113
ol o i Sl CTSING L O 700 EWE ot BE 1D
e e S CTEIE L1 10 L0 ol LS TR
E L] Lowoes P
) [ i
= (0 el
¥ [ | werwe B
TAmEE SRl E
| (gl SOl men
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After executing the program Arbeit, Click on the menu bar “Monitor”. Select “Login”

w o Main Window

Momtor Swstern Record  Swstem Mangement Suvperuser  Help

Metwork Monitor Cl+T
Feal-time Alaom

Lt

=13l ]

Exit Systerm

Cl+i

¢ |

Station bh--Equipment 1 has no response.

20021221 [ F9F 09:54 >

In the Login window, please enter “User name” and “Password”.

Login

Tser natne: Il

FPasswrord: I

O

| Caticel

The system already has some pre-set user name and password, which are given below:

# User name | Password | Function

Configuration | initialize initialize Initial setting for single machine

User dd 2 General users and station maintenance users
Administrator | system system Administrator, can add new users

System Test loopback loopback | System test

Superuser andy andy Superuser, can use all the functions
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8.3 Initialization
Login the local end initialization mode as User Name : initialize Password : initialize. In the

Main Window, select Superuser - Equipment Setting. Another initialization window will

appear with five different working mode: IDU Setting - ODU Setting ~ Alarm Setting ~ Cross

Connecting ~ User I/O Setting.

+ o badn Wind o

Monitor  Systemn Eecord  Systern Mangement | Superuser  Help

Metwork Setting
quipment Setting

8.3.1 IDU Setting

While setting the below functions, first modify or add any new settings, then press Send
Setting to save it in the Status. It is also saved in the IDU equipment. The setting will now
be shown on the window Status. Press Check to check any settings made. It will read all
the data from the IDU. Exit the window if there are no error settings.

i. IDU Address: Each and every E1 modem in the network has its own unique IDU
Address for different purpose and ease of setting. While setting up the station, all
initialization must be done here first. If initialization is not set accordingly, it will not work
properly. As given the figures, we first enter “2” in IDU Address. Press Send Setting to
confirm.

ii. Link ID: Link ID might have similar equipment close by if it is kept in the same
environment. In order to prevent wrong connection, it is strongly advised to enter a
differentiating Link ID.

Check button: Read all the IDU setting and to check whether it has been written in.
Password Change button: Edit initial login and password.

Exit button: Exit and close the initialization mode window.

Link ID: 1
X no link

Station A Link ID: 1 Station B Link ID: 1

Link ID: 2
Station A Link ID: 2 Station B Link ID: 2
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Initialization

Station Mo I 1 Equipment: I 1 Model: I 1+ 4:E1

IDU Setting | ODU Setting | Alura Setting | Cross Connecting | User 11O Settireg |

Status Send Settity Setting
IDU Address 1

s
s
—

255
Link ID

e
s
—

2585
DEC No. 101

s
s
—

255

T

EEUNLERE
LLLELLLL
RHANERRA

o
)
n

Fanel PV 000000 < 1] Q00000 933999

ATPLC

A

T
fa
=

L
L
=

Expected REL

5

Code Format | HOB3 HOB3: =

BER Alarm Threshold

Check |

(]

Exit

The real setting of IDT 0304103 15 showmn m stabs. | 20035204 F‘M 02532

DSC No : Enter any number between 0~255 for digital service telephone number setting.

Note that the DSC number should be different from the Link ID. On the right side of the IDU
panel, there is a RJ-11 connector meant for analog telephone, which is used for all phone
connection in the route with the base station.

Panel PWD : This function is not open to all users owing to the fact that while setting the

IDU in the local end, some of the functions are still in process which will cause the full
breakdown of the machine. If necessary, enter the IDU password, which must only be 0~9
digits, ranging from 0~999999.

A.T.P.C : Automatic transmitting power control

Expected RSL : Automatic transmitting power control parameters
Code Format : IDU transmission encoding format AMI or HDB3
BER Alarm Threshold : BER alarm setting: E-5 ~ E-4 ~ E-3 etc.
Check : Check all the IDU setting data

Exit : Exit the initialization mode after all IDU setting.
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8.3.2 ODU Setting
Channel No : Set ODU RF transmitting and receiving power. The frequency channels used

are as follows:

4E1

1 5730.5 5737.5 5822.5 5829.5

2 5738.5 5745.5 5830.5 5837.5

3 5746.5 5753.5 5838.5 5845.5
Unit : MHz

RF Power : Set ODU transmitting power, range 22~5dBm{J
SSPA : Switch ON/OFF the ODU power amplifier (PA On/Off) -

Initialization

Mndel:l CDmPnrt:Il "I

I L larim Setting I Cross Connecting I User 1D Settings I

Status Send Setting Settinng
o I R gy
RF Power I dBrn LI I dBEm
FRange:
S5FPA I i< I oM | -

Checl: I

Eszit

Hao correct resopnse, please chack whether it is correctly connected. | 200251 2029 FiF O%:5¢

8.3.3 Alarm Setting

Under normal working condition, if the IDU goes into a critical state, the alarm will start
beeping. However, in some cases like if the administrator considers the Link ID
unimportant, s/he may tick “masked” and turn off all the alarm functions.

Link ID fault alarm — local station receives the wrong Link ID.

BER alarm — Bit error alarm

ODU Tx_POW alarm — ODU Output Power alarm

Tributary x loss alarm — IDU cannot find the tributary signal.
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Atatiosn Mo I 1 Equiptment: I 1 Liodel: I 1+ 4:F1

IDU Setting | ODU Setting alarra Setting | Cross Connecting | Usex 11O Setting |

Link IDy fault alanm
BEEF. alarm

ODT Tz POW alar
Trihutarsyl alarm
Trihutary? alarm
Trihutary3 alarm
Trihutarsyd alarm
Trihmtarsys alarm
Trihmtars alarm
TributarsyT alarmn

Check |

Status Aetting
masked ¥ - masked
urrnasked [T - mmasked
masked ¥ - tmasked
masked ¥ - masked
masked ¥ - masked
masked ¥ - masked
masked ¥ - masked

™ - masked
™ - masked
™ - masked

aend Setting |
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Exit

The real setting of Alarm setting 15 showm in statas.

| 20031244 F‘M 02:33

8.3.4 Cross Connecting

Under normal working condition, with the need of adjusting the controlling room channel,

the local and remote end E1 Interface have certain asymmetric variation. The following

diagram shows the 4E1 equipment cross connection between local end, IDU A, and

remote end, IDU B.
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DU A DU B DU A DU B
1| fe > |1 1 >< 1
2 | 1 - | 2 2 2
3 | 1 > | 3 3 ||« 3
4 ||« | 4 4 4

A B

DU A DU B DU A DU B
1t > |1 1 1
2 2 2 2
3 | » |3 3 3
4 | f > | 4 4 4

C D

Fig. A Normal connection mode

Fig. B Local and remote port1 & port2 in cross connection mode and port3 & port4 in normal
connection mode

Fig. C Local port 1 connected to remote port1 & port 2. Local and remote port3 & port4 in
normal connection mode

Fig. D Local and remote port in cross connection mode between ports 1&4, 3&1 and 4&3
T

IV Setiigg | CHOUT Saitig | Al Seit

Sation o [T Bpapmenn [ 1T doae [ 1903 = | Remote end
. m.ﬂ/

Local end TP

w32

Trri Cnrmssior Tulturiary 3
(=T B Tulwnary A

Dhack

_ Exn |

Thee soal eellod sl Camse T e i 0 besin b #1ddis b e e ]

8.3.5 User /O Setting
Besides the standard E1 interface, there are the environment monitor and control port. This
allows users to fully control the controlling room from the local end. For example: If there is

no manual control over the remote end, it is possible to have all the temperature, alarm,
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power supply etc. data from the central controlling computer. The central controlling

computer controls most of the functions as well which made knowledge management

possible. The equipment has 8 User Input and 4 Relay Output.

Initialization

I'u'IDdel:I CnmPDﬂ:Il 'I

Status Setting
zer Inpmt #1 Hao Response m
Uszer Input # 2 Hao Response m
User Input # 3 Hao Besponse m
Uzer Inpmt # 4 Ho Response m
Uzer Inpmt # 5 Hao Response m
Uzer Input #6 Hao Response m
User Input # 7 Hao Besponse m
Uszer Inpmt # & Ho Response m
Belays Output #1 Mo Response m
Belays Cutput #2 Mo Besponse m
Relays Cutput #3 Mo Besponse m
Belays Output #4 Mo Response m
Check | Setting |

Ezat

| 200212131 FfF 04:5]
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8.4 Superuser
Login the link route setting mode as User Name : superuser Password : 8. In the Main

Window, select Superuser > Network Setting. Another initialization window will appear

with five different working mode: Change - Delete ~ Add. ~ Close ~ OK

o hain Window

Monitor  Swstemn Becord  Bxstern Mangement | Supernzr  Help

Wetwork Setting
Erqnipment Setting

Add. - First select Add. to add new station.

[ Wt Zemag 2l x|
These e ] Fiakion wual ool in the Fyvien
s | [T —— | GtebwmTyps | Equp Besber |

| Deiete | Add | [[Caaed o= |

S staton e Sl
~Information of Hew Station !'
Marne: | ( ) Type: |Tem.jna1 Station j
Temperature Alarm Threshold:  Equipped with |1_ equipment
(in centigrade) ter equipment address
IDU QDU —Equiptment List
I a0
upper upper Equipment 1
Guamnteed EHRREE L M
10 . Equipsment 3 I M
EELE tempemtu.m e : L
S| Easipmentd | [y
Equipinent 5 I Initialize j
Ezit | f—‘u:u:eptl

Press Accept after entering all the necessary information.
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=101 %]

MHame; |

aa

Temperature Alarm Threshold:  Equipped with |1_ equipment

Type: |Tesminal Station v |

[in centizrade)
DU 20 DU ~Ecuipinent List
I 55 I 2 Lddress -
upper i 5 wper | Eauipmentl [Tl ||
a teed Equiptment 2 el £
1o working b Equiptment 3 I M
WEL | ternperature LED : L
el 0 Equipment ¢ I [nitialize |
Equiptment 5 I Initialize | j
-30
Exit | ﬂccept|
wr Network Zetting _|- _||:| EI
There ate 2 station was set in the system.
No. I Station Hame Station Type Equp. Mumber I
1 aa Terrinal Station 1
2 bh Terrminal Station 1

Change | Delete | Add |

OK.l

1. Enter “aa” in the Name and “1” in the Address dialog box.

[INote: the station name must not exceed 30 characters or numbers.

2. Press “Add.” to enter the second data. Enter “bb” in the Name and “2” in the

Address dialog box.

Every station has its own address after the “Initialize” setting. First, select Add. , then

choose the corresponding Address. In the Station Name, enter a different name. It will be
displayed on the Monitor and on the IDU-LCD.
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Arbeit Main Window, added 0 station :

«r Main Window =10l %]

Montor  Systern Record  Swvstem Mangement Superuser  Help

L L p— ‘ 200316 |'F1F 1201

Arbeit Main Window, added 2 new stations :

«r Main Window =10 %]

WMonitor  Bwstemn Becord  Svstem Mangement  Supemser  Help

N

d

e T p— ‘ 2003116 ‘FﬁF 1202

The stations position in the above diagram is a random result. Right click on the station and

move it without releasing the mouse and place it to any desired position.

< Main Window =10] %]

Mondtor  Svstem Becord  Svetem Mangement  Supernmer  Help

T — | 20031176 ‘TiF o
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Under normal connection, the station icon will display its working status.
Green glow = normal connection
Red glow = connection, with warning alarm

Oranoe glow = test state

Grey glow = no connection

vx bdadn Wnd owe

Move the mouse to the station icon;
it will display the station name and
address
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Now let us introduce some other functions of the link route station setting:

Alarm Temperature Threshold:

Set the IDU&ODU secondary alarm temperature range. Enter the desired

parameters in the upper and lower IDU& ODU temperature alarm threshold dialog box.

When the temperature is higher than or lower than this threshold, the system alarm will

start beeping. The system has its own Operating Temperature threshold as well. As shown

in the Station Setup window, the IDU upper and lower Temperature threshold is +500] and

-507 respectively and the ODU are +60°J and -30°0] respectively. The threshold can be set

between these two upper and lower thresholds. The upper threshold must not be too low

and the lower threshold must not be too high, if itis NOT so, the alarm will go off every now

and then even if all the setting are correct.

« "+ Information of Station aa

—Infromation of Station 1

=101 %]

MHame; |

[in cent@ad.e) ‘

o
e
SoTper -
A Cruarantesd
Temperature Alarm Threshold: || working
(in centigrade) tempemtu.m
DU 20 oDy
[ 50 [60

upper M- £5 upper

aa

Tetnperature Alarm Threshold;

oD

EN

upper

lonrer

Type; I Terminal Station

Equipped with |1_ equipment

~Ecuipinent List
&ddress

Equipment1 | 1 Initialize | 5
Equiptment 2 I— Initialize |
Equiptment 3 I— Initialize |
Equipment4 [ _Initialize |
Equiptment 5 I— Initialize | j

Guaranteed
working

Exit | ﬂccept|

lower termperature

lowrer
s W=

-30

Number

Automatically generate a number from 1~255 for the convenience of calculating the

number of stations.
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Del.&Add.

The Del.&Add. button is used for adding or deleting any stations.

For modifying any stations data, select the particular station and modify its content. Press
OK after completing.

Terminal Station

Base station in a terminal end mode. The stations are in a point-to-point connection mode.
Center Station

Base station acts as the Center station. When there are more than two equipments in a
base station, please select this type of mode. We can use the IDU Net port function only if
we used it in Center Station mode. Using Arbeit, it is possible to see all the equipment’s
route in the station by concatenating all the monitoring information of the station. # &

Base station can have NOT more than ten Center. Extended station link route can be a
maximum of 255. This mode can also be called the star topology station setting mode, as

illustrated in the following diagram:

MR R
E .y

A Ef

4xE1 4xE1

Terrnimal Station

‘#’ .//FélF"-:.-szi
F— 7 _
n@ E% i 'lﬂ

4 xE1

Center Station

Initialize
Stations link route initialization mode. This function can randomly change the route of the

stations provided it is in connection mode.
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8.5 System Setting

In the Main Window, select System Management > System Setting. Another initialization

window will appear with three different working mode: Background Setting ~ COM Port

Setting ~ Record Saving Time.

< Main Window =10 x|
Monitor  System Record | Svsten Mangement Superozr  Help
System Setting

User Setup
Svatem Test

#
/4

R F— ‘ 00371 ‘Ti'r 0313

8.5.1 Background Setting
o Borstern Sething - | [ | ﬂ

| Background Setting | COM port Setting | Record Saving Time |

You can select a picture in JPG or BWF forrmat as the back-
ground of the raain windo.

CAPROGEAM FILEDAREEIT

Elear

Zocept

L b

In System Setting, we use the Background Setting tab to edit the router map. For example:
street, building, station setting etc. Save the file in *JPEG format after editing. In Arbeit
folder, we can open the picture file again for the easy modification. In the following diagram,

for example, we open the 03.jpg file, it will show the following:
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2l x|

B2 | Arbeit -] + EcefE-

CHINAQK JPG

148 (0): |02 jpg -] EEol
=l

BRBAD):  |TPC Files (*jpg) HTiH |
e

After opening the 03.jpg file, we see a preview of the picture file. Press Accept button to
use the picture file as the background setting of your desired route. Press Clear button to

remove the background setting.
o Borstern Sething - | [ | El

Background Setting | COM port Satting | Facord Saving Time |

o can select a picture in JPG or BIVIP format as the hack-
gronnd of the mam windowr.

IC:"ng;ra.m Files\htheiti3 jpe

| | | L 1
T T
|

P O I
T
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Example: Selected background setting

Moaonitor S}.rs:temRecu:urd Sorstern Management  Svpernser  Help

=il WI

| 200730115 |J:’—“F 1012

Background Setting | COM port Settme | Record Saving Time |

Yiou can select a COM port as the corenunication port of
HIIs.

i CoM 1 i con 2

Lecetp |

Exitl

In the COM port Setting tab, you can select a COM port as the communication port of NMS.

Press the Accept button after selection.
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8.5.3 Record Saving Time

=101 =]

Background Setting | COM port Satting | Fecord Saving Tame |

L1 vecords will be kept saving for the selected saving tive,
and after that they will be automatically deleted.

Fecord Saving Tume
% one Faar " twa Wears
™ five years " for ever

Aecept |
Ezit |

Select the saving time of the alarm records: 1/2, 1, 2, 3, or 5 years. Press the Accept button
after selection.

8.6 User Setup

In the Main Window, select System Management - User Setup.

«or bain Window

Mopitor  Svstem Eecord | System Management  Superuzr  Help
Bstem Setting

Tzer Setop
systermn Test

[UNote: The higher the grade (with different login account), the more the function is allowed.

Superuser is the highest grade. The following table shows the function allowed for each

grade:
Loai Grade User | Administrator System Configuration | Superuser
ogin Test
Superuser M M M ] M
Administrator | M o4
System Test |
Configuration 4|
User M
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X
The list below shows all the user set up for system petformance.

rade I Tser name Passarord I Mewr Uzer.. I
zex dd 2
Adnunistrataor  system swstem hange
Swstemn Test  loopback loophack
Conflguration  mutialze mutialize

Hesbstskctebsto Delete

Snpemser kbt bk

Close

pEk

Edit User Name or Password: Click on the User Name “dd”. Press the Change button. The

following dialog box appears. You may now change the old user name to a new one. Press

Next to continue.

w4 Change Supemzerlogin Sething

zer navne can be up to 20 characters long.

Old nser fiatme: Idd

Mew user nate: I

A ooept |

¢ Back Meut » | Cloze |

A new dialog box appears to confirm a new password. Press Accept button to write the

data.
v+ Change Supenizerlogin Sething EI
Login Setting |
Password can be up to 20 characters long.
Old password: I2
. test
Mew password: I e |
Confitm new password: IT"3 st
¢ Back flest Close |
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8.7 System Test

In the Main Window, select System Management - System Test. The System Test window

has the following functions: Local Loopback -~ IF Loopback - RF Loopback - Remote
Loopback - PRBS Test.

[ONote: Check all online communication status while performing any of the loopback

functions. Be careful to check if there is any broken link.

w2 Bain Wimnd oy

Monitor  Svstemn Fecord | Svstemn Management  Suvperser  Help
Sarstemn Setting
Tzer Setop

o Bystern Test =101 %

Station: | aa Equipment: | 1 Ianaannpback j

Model: 1-H0 4xE1

Siatus:  TNormal IF Loophack
Remote: Station bb Equipment 1 FF Loop-back
Femote Loopback
-l b Tributary 1 —»] = [ RT] | B F | Tributary 1
: == i} O :
TﬁhutmyN—rfE\l-bJ_b + O| RF |E Tributary N
| D| 7 [
Tributary 1 <+ /[DM| | (DD Tributary 1
eyl T3 [Fu i< [Tol<| <« |U T [
Tributary N=+|=+ || X| | D E |+ Tributary ¥

Customer traffic is looped-back from the tnbutary inpat to the tnbutary &
cutput without any handling wathin IDT, this fanction equal the divect
connection of traffic from the customer cutpat to mustomer mntpuat, and it

will be helpfiul when the mistomer equpment need to be checked ot ;I

Status Setiing
Trbutary 1 Homnal [T Loopback
Trbutary 2 Hommal [T Loopback
Trbutary 3 Homnal [T Loopback
Trbutary 4 Homnal [T Loopback
Tributary 5 T Loophack
Tributary & T Loophack

Tributary 7 I™ Loopback Accept Setting |
Trbutary 8 Il Loophack

| 2003214 |PM 0736
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8.7.1 Local Loopback

Local Loopback: Under the local loopback mode, it is easier to detect any malfunction at
the E1 interface. Testing equipment is required while detecting because on the execution
of this function, the testing signal cannot enter MOD, so it is not possible to use PRBS to

detect. This function setting is done through the NMS or the LCD display button.

Tributary 1 ) . # a— Tributary 1
2 - e -
Tributary =, < Tributary M
oD =
Tributary 1 & — Tributary 1
- 2
Tributary | /oy A Trinutiey M

2 HH:}‘

IDUA

IDUB A oD

In the System Test window, tick the Setting column for Tributary1. Press Accept Setting.
The IDU’s first E1 interface is now performing the local loopback test. There can be
multiple selection of the test. Press Clear All Test to stop all the settings performing the

test.

Local Loopback

EECTVTEEE—— =171
Seation: | AR Equipment: [ | | TR - |
Pidadel:
Stpis!  Manbier and Cemirol lasd
HeHinde
M T 1ou
#5732 Tuibuinay § 'i' ‘E 2§ AL [ F:_ Tuilmraiy |
e [1] 5] 2
Tributmy ¥-w| -w | F .._III_ - .“J ..fr 'E‘- Trilwiwry 4
D |
Irﬁmrll;.:t:_.::;_._..[-r T E'I'rll—a'rl.
Tribusmy Ma-w | |X | E = Tribwmry o

¥ ErafFic s | i-huck from tha trierlary mpd fo tha trdebaey o

kel wilboed oy bandling wilhs 1DV, thi Firction egtal the dimct

atimmeion of 1rlThe T (e cavboser onlgeil o S amar Lintpet, and L

il oty T | ] wbaars e vt oy it rebnld o bet checlied oul ;J
Biadus Saiting

Tty | He Bsmpoaue [ Loaphack

Tekebuy 2 He Beigeaus erphrE

Arcrpd Driang

AdATEEE

[Gyrstem has ot M & C o Shation ST1 Bapuipmerd 1 [anE [FFoam

8.7.2 IF Loopback
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IF Loopback: Under the IF Loopback mode, a self-detection test on any IDU components

malfunction is carried out. This function setting is done through the LCD display button.

a— Tributary 1
P
= - Tributary N
— i - TI'"III.t!r" . |

=" Tributary N

IDUB | obu IDUA

Tributary 1 e v
e MU X

Tributa rryu
Tributary 1 DE-MUX

Tributary N =~

MOD

I

l

IF Loopback

This function is performed only through the IDU LCD panel.
EECYTEE——— g a7
Station: | AR Equpment: | | [CEESTITN - |

Wladel-
Stanis: Mo and Cemirel Jasd

TR s Cleser Al |'|"\.|.|

# Tl 10U

LR Bar Triucsy 1 :E-E_r -E' I [ == Trdbwmay 1

oelx ™ p®|*C| RF

| 12 .._'-,

- |- ([T

Al medaalicn, the 1zaflie, whiczh b adsomskals impueepi[F ngael oo,

= conrected back 1o tha daracdelator, 3o thid Tha tradBe o baped-beck

st i Boecsald IO, wld b (e Bl o Uraroiied o arald o s 2, il onil

et b i [T WO o o Btk PR Byt o0 kot bl il ok oindy

avikrrapt P mwired el i aleo well wolube the sqpopossat fiom

waratee sad coatral | M & C ) nprien, B st ol thes typs af logp-Seck

w paly weclshls oo Ehe gl of TR0,

Mzts Beconas loopheck well trtarergt the meosresd l2adlic, o can ool taks

am type of lop-back tnasch bop at rum toos. Cace wn sqopoest 0 m

I p-back emn or m Bem beil a8n, Ly mmets spupmard cart Lk any

e oo bemn bz k. Dt arell Lk st i o

-
-
Tl i nay [ :'In'lu--uu:rl'i'

Tish ey | < = Tl [ils
S & Eir T

|IEH.“-H-I--I-I|= | E¥

Taabwiway

M=o EMmE

-E'In‘l.--lu:,- 4]

Gyvtem beg st M & C o Station T1 Brquipment 1| 2 aons [ TFEn
8.7.3 RF Loopback

RF Loopback: Under the RF Loopback mode, a self-detection test on the working
conditions of both the IDU and ODU is carried out. This function setting is done through the
LCD display button.

Tributary 1 - - Tributary 1
F
Tributary N — A Tributary N
Tributary 1 bt
Tributary M

o Tributary 1
" = Tributary N

IDUA

oDU

IDUB |

RF Loopback
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This function is performed only through the IDU LCD panel.

EETTEEEE—— I i 7
Station: | 2 Equipment: | | [EIETETE - |
Madel- 1+ 4aE1
Seanis:  Medral
Remote!  Fiutian b Eyuipmen | Clewr Al r"“l
# . =1} -
= lw Trdusmy 1 =]+ [T [K I S T

H u [ |p =
T s piwy M= E_:l;_'_[i L *G b '_'_E’-r'lll'l-ﬂ.l:rh'
D | .I;'_I-
'I'Jin-:h_-li-i EIL-I'-_E[* - '[T-:' [T - Tanbwbuay I
Tiiliinawy 44 || X B | E -+ Trdbutaay

Faabic sigmal o loopaed-back in {he otped ol GO Wtk {hy Renctos, war
can check oot whithar (b ke IDT and Jocall SO am warong coomctly ar
gl

Hobe Pecibin kil w4l bieeipl The peaised tedTie. i cal ol lakis
o Tygek of keaprback sl Bop ab puve fose . Dmos an sqopossal @ o
Eesxp-bach iEae o o B Teik sExS, e emods spaprsnt cant bakos argy
#7pa of leavp-kazk 1uik pr brs 1aik arey mars.

JANE PR TR

8.7.4 Remote Loopback

Remote Loopback: Under the Remote Loopback mode, a self-detection test on the whole

loopback from local to remote is carried out. This function setting is done through the NMS
or the LCD display button.

Tributary 1 —»_
Tributary N —s
Tributary 1 "4__\
Tributary N =— "

IDUB obu ST T

Remote Loopback
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EETTTEEE— =101 x|

statson: [ AR Equpment: |1 [EEECITTINN - |
Wl de -
Stanis:  WMemims and Centrel lasi
Tt i | Cliesr Al r.--.;l
L2 . vl
LR Bar Tilkssaay | :ET ] .1 p1 | b 5: Tl sk ¥ [
E [&] [T:= E
Triumgy ¥ = _‘RJ"- CH L‘. LXK =y e Tribuinry 4
C | [ |
5 -
'l'r.II.-.l'rI= t U - h:r:iﬂ; = Tril wimy 1
Triahagy N e~ | Lt L0 || Kbe e Trdbuiecy M

TraiFe o loopsd back from trimbany oulpot 1o -ty opat allarbemg =
durmltipboeed sithon Vag 10, This fi o il e

il froen mpivds T ilay ol 15 il [i0lary Rl
AralThe i bocopid-hins Frot coms arsd of & b 4o the oibae. [ wall e vary = |

Siuinn Switing
Trkntary | Hi Baapcins rlnnihuk

Tty 3 Hi Berpoms . Lacghack
T kst ey T Locghach
Tty 4 ™ Lacghuch
Trbatuy 5 T Locghach
T rbat sy ™ Lacghuch
Trbotay T Lacghach mml
T rbat sy ™ Lacghuch
Syphean b Jost M & T o Stahion 5T1 Expupoessnt 1 N [T ozm

While performing remote loopback function test, first select the testing tributary. Press Accept

Setting to execute this function. Press Close All Test to end the test.

8.7.5 PRBS Test

PRBS Test: Under normal working condition, other than the normal BER test, the PRBS
function can be used as well to test the mono test accumulated BER and PRBS test
stability of the system. While detecting, the PRBS function needs to be started. This
function setting is done through the NMS or the LCD display button.

Tributary 1
Tributary N7 —=

Tributary 1 —
g
Tributary N #F=-—

IDUB IDUA

PRBS Test
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P [ 3|

Station: | aa Eguipment: I 1 'RES Test

Model: 1+H016xEl +1xEl
Status:  Mormal

Remote: Station Clear All Test |

; I ocal Femote
& v Tributary 1 =] =R Tributary 1
: = U |- - :
Tributazy N—= 'EE X RF Tributary N
TFPRES *Z'
Tributazy 1 = =D VI = Tributary 1
i - :: :: ELU -lq- i -

Tributary = Tributary ¥
PEES test 15 to check out transpussion quality wath baild in transmussion &
analyzer which comprises two compnents within IDT, PEES zenerator

and PEES analy=er. Cnce the PEES generator 15 enabled, it wAill insert
PEBS mto the selected tnbutary before nmltiplexer and send an oxder to ;I

PRBS Generator
will ingett PEBES into tributa.t}.rll_ Enahle | lrisett ary ertor I

FRES Analyzer

has analyzed PRES from tributaty for IEIEIEIEIh 00t 003 Resetl
atid has recorded 1] | BrroL.

| 200329 |PM 0514

8.8 System Record

In the Main Window, select System Record. Another initialization window will appear with

two different working mode: Alarm Record ~ Login Record.

8.8.1 Alarm Record

In the Main Window, select System Record - Alarm Record.

o hain Window

Monitor | Svstern Record  Svstern Management  Superser  Help

Alar

Login Record

The following window appears: All the alarm record in the network will be recorded in here.
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—Search Way ——
f By Station

i By Date

=101 x|

—From

Hetoh
melent A1
Dielete

e

Exit

Station

Ha.

| Equip. | U2t

| 12

| Grate|

From

B
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Alarm record sorted by date: In Search Way, tick By Date.

ke Becord e b k.
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~Search Way —
£ s Wo, | Stetion | Equp. [ met | Alem | Grade | From | Te
T 1  ©ODU  FFTEAh. Crticdl 200200-2% 193736 2003-06-28 19514
By Dats 0 owm 1 Rewiv. -60d8m  Cotical 2002-08-2% 153145
. 08w 1 Rewir. -60d8m  Critical 2002-08-29 120647
[ M b 1 MODM. ModDwm.. Crtical 200208-2% 120647 2002.05-29 12064
oo Y 05 b 1 MODM. MODAlem Critical 200208-29 120647 200205-29 12064
[ =]u 06 b 1 MOD{. DEMAlum Critical 200208.29 120647 2002.06-29 12064
0 L I 1 D6C  DSCAlwm  Myor 20020829 120647 2002.05-29 12064
hd B2 0B b ]  MUE  ABAlm  Crtiead 20020829 120647 200205.29 12064
Ta B b 1 BER  SOOE-l  Crtiel 200208.2% 120647 2002.05.29 12065
[2002 =] % T | LinkIl Lik[DFy. Critieal 200208.29 120647 2002.05.29 12064
& =lu TR ] MOD{. ModDum.. Crtieal 200208.2% 120648 2002.05.29 12065
TR 1 MODM. MODAlem Cried 2002-08.30 120648 300305.29 12085
| ==ln TR ] MOD{. DEMAlsm Crtieal 20020829 12064% 2002.05.29 12065
— . 1 MUX FusndFgu. Crtiead 20020839 |2064% 3003-05.29 12085
L'hl 15 ai 1 Link 10 Lisk D Fa .. Crteed 20020920 | 20642  GN2R-29 12085
Salact All I 1 as 1 mER TRIE A Cribead 0020939 | 20648 30030639 12085
LI 7 1 1 Laaph Loapheck ... Crtied 2002-09.259 | 2007:26 200205229 1202 ]
Bt |l4] | |
I 4

Alarm record sorted by station: In Search Way, tick By Station

EETEEE———— =l

— Sareh Way ——
e Saton | Mo, | Equp |Unit | Alem | Grade | Frem | To
o 1 1 WOl ModTem.. Critical 2002-09-20 [206:47 20024020 12
™ By Dt BE 2 1 WODY MOD Alem  Crtical 20020829 [206:47 200240928 12
- 3 1 WOl DEM Abam  Critical  2002.08-29 | 206:47 20024029 12
T 4 1 & D50 Alem  Bajor 20020827 |206:47 20020529 12
| :|' ¥ 5 1 MOX A Alwwm  Crtical 20020820 20647 20020629 12
| ,|] & 1 Lkl Lik[DFa. Crtical 2002.08-29 [206:47 200240028 12
m 7 1 HEE S0E-1 Crtizal 20020820 L206:47 20020029 12
il ] 1 Faver. 50dBm Crtizal 20020823 120647
Ta 2 1 Looph. Loogbeck .. Cetiead 2002.08:29 120738 2002406129 12
I "|'!'
| j' M
| :|' o
Serch I
Salect Al I
Hawr I
Bt | 1] | H
Dbl irfvtremtion of soceds -

Press the Select All button to select all the alarm record. Press the Save button to save the
files. The following Save As window will appear. Select the desired folder and file name.
Press the Save button.

The file will be saved as *.txt. You may use any word processor to open the file.
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L —
ﬁ.“m::- Staton | Wo. | Eqep [Unit [ Alaem | orsds | Frese | To
L 1 1 MODY. ModTwm .. Crtiesl 20020929 |206:47 2000-05-29 12
™ By Date Bw 2 1 MODY. MOD Alem  Critieal 2002-09-27 1206:47 2002-05-29 12
3 1  MODY DEMAkmm Crtieal 2002.09.29 |206:47 2002405.29 12
LR 4 1 I8C  DSCAlwm  Major 20020927 |1206:47 2002-05-29 12
| v [ 1  MOE  ABAlem  Cotiead 20020929 |206:47 2002405.29 12
[ “Tu & 1  LinkID Lik[DFa. Critieal 20020929 1206:47 2002405.39 12
I__l 3 1 EER  SO0E Crtical 30020029 |206:47 20030529 12
hall B 1 FRewsiv_. S0dAm Crtieal 20020827 1 206:47
Ta 9 1 Looph.. Loophack .. Crtieal 20020829 120736 2002-05.29 12
I "'|'!'
[ 1 m
| :|' b

_ Exit I i |
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allz

Single Deletion: Select the record you need to delete. Press the Delete button.

Overall Deletion: Press the Select All button and press the Delete button.

8.8.2 Login Record

In the Main Window, select System Record - Login Record. Another initialization window

will appear.

«or Main Window

Monitor | Swstern Becord  Svstermn Management Supemazr  Help

Alarm Record

Select the record you need to delete. Press the Delete button.

T -l x

Ha. [0F 7T Sharliis Tens

3 MActmimistrsdar R SO0 25 O
3 Bodwdnistrator  Jogin 20020933 08 1743
4 Schwmistrator  Eard SRR 25 (1 B55
5 Bodminisbratar g 0020033 O 3835
] Sutraisstraton B SO 28 (M ET
7 Acministrstor  logm 200000035 1954011
2 Pt DTS S B Ebeit 2O0Z20R-25 A 3811
a Bchwmistrsior  logm SR 25 AR5
10 Modminiatrstar Exn SO0200.35 200 5014
11 Cordfipaiion  Bemin TR 20 2L ;I

I'."#l.‘l Eat |
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8.9 Help
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8.9.1 Help Window
You can either select the topics from the Contents or enter keywords to search for specific

information.

E? LrbeitHelp =101 %]

eI R
[EEE —8 Tl EQ BIBD)

AEC | ==w | =

1. Lozin
(12 Monitoring There are two user grades mn "Logmn"
%i?ﬁcﬁzﬁwﬁm interface, “Monttor”™ iz for monitoring
+ . . .
BE Ln:DP Elz;:knTe " only, it which the status of the networle
5] Accessory can be monitored and the alarm story

can be found here alzo, itz usernatme and
password can be modified m system
configuration by admitisty ator,
“Configuration” 15 not only for system
confisuration, but also for equipment
wubahiration and loop back testne. For
swstetn  configuration the usemnarme is
“systermn” and the default password 15
"swetem”, which can be modified m
“system management” tmenu i system
configuration; for equipment mitalization
(for both IDTT and ODTT) Jthe username
15 "tutialize" and the default password 1s LI

8.9.2 About Arbeit

Check Arbeit version.

NMS

@\ Arhe it Version 1.18

for Windows 98
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8.10 Monitor
8.10.1 Network Monitor

In the Main Window, select Monitor - Network Monitor.
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Network Monitor monitors all the station link route information as shown in the following
diagram:

- 4

Equi pment*2E1 Equi pment*2E1
16°E1 L
Equipment*2E1
R N
Equi pment * 2°E1 -
¢ ~ Equipment*
2
Equlpmen.v,'_ZE ''''' “"Equipment*4E1 Equlpm'ent 4E1
Equi pment *4E1
Desktop PC Equipment* J
Max Equi pment 255 \X @’
z‘x Equi pment*2E1

Equi pment *4E1

In the above Network Monitor window, click on the Equipment Status button. The following

dialog box appears:

« . Equipment Statuz =10 ]
— DU
& Mod ¢ Dem & DEC
& M Derma:
—ooDu
G ODU M & C & PLL-TX & PLL-EX
2 5IP4A O Pal & TE_POW
—FarEnd
& Link ID L] Equip!r@
— Input Traffic
O Trbatary # 1 Masked O Trbatary # 2 Masked
O Tribatary #3 Mlasked O Trbatare #4 Masked

Green = normal; Red = alarm; Grey = lost; Orange = test
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Unit Status Description
Mod Modulation alarm
DU Dem Demodulation cannot detect the pulse
DSC Abnormal service signal
Mux / Demux De/modulation alarm
ODUM&C ODU control panel signal loss
PLL-TX RF TX local oscillator lock malfunction
PLL-RX RF RX local oscillator lock malfunction
ObuU SSPA Transmitting power alarm
PA_I PA alarm
Transmitting power alarm and relay alarm
TX_POW
- if above +2dB
Link ID Link ID error
Far End
Far End Equipment Far end equipment alarm
Tributary #n AIS IDU detect tributary n with all signal as 1
, ) IDU detected tributary n with no signal
Input Traffic Tributary #n LOS )
input
Tributary #n no response IDU cannot detect any tributary status

In the above Network Monitor window, click on the User I/O Status button. The following

dialog box appears:

=101 %]

— Input

o Inpat # 1 Mot inuse
0 Input #3 Mot inuse
o Inpat # 5 Mot inuse
0 Inpuat # 7 Mot inuse

O Inpuat # 2 Mot inuse
O Input #4 Mot inuse
O Input #6 Mot inuse
O Input # 8 Mot inuse

— Chatpaat

Relays outpat # 1 Mot innse
Eelays cutput #5 Mot muse

Felays catput # 2 Mot innse
Felays cutput # 4 Hot innse

Input = Input port status; Output = Relays output port status
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Select the Equipment Setting tab beside the Information tab, it will show the following

information :

+ o Metwork Monitor

1 t List
%:mpmen Cperation: Normal
:; @ BER: 0.00E-7
= © R3L: -60 dBm

=100 x|

& IDUT Temperature (centigrade): 210
& CODU Temperatire (centigrade): 33.0

& Eguipmment Statusl @ User 10D Status I

Information | Emipment Setting I

IDIT Sn: 0z04103

D3C Ho 101 &TPRC: Dff

Code Format of Traffic: HDE 3 Expected ESL:

QDT Sn: 5800301010004

EF Channel Mo 1 Transmit Frequency: S5E26MH=

Trarsmat Sigpal Lewel: 22 dBwm Eeacelwe Frequency:  5734MH=

IDTT temperatore alarmn threshold{centizrads) Higher 55 Lower -5
QDT temperature alarm threshold(centizrade] Higher 80 Lowaser -30

Station bh--Equpment 1 15 Ok, 20054244 P 05:55
Equipment Setting
Status Description
IDU Sn IDU serial number
DSC No Digital service telephone number

Code Format of Traffic

E1 encoding type

ATPC.

Automatic power control (retain)

Expected RSL

Automatic power setup parameter (retain )

ODU Sn

ODU serial number

RF Channel No.

RF signal channel

Transmit signal Level

ODU transmitting power setup

Transmit Frequency

ODU transmitting frequency

Receive Frequency

ODU receiving frequency

IDU temperature alarm threshold (C)

IDU temperature alarm

ODU temperature alarm threshold (C)

ODU temperature alarm
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8.10.2 Real-time Alarm

In the Main Window, select Monitor - Real-time Alarm.

Until and unless the problem is removed or if the whole system is switched off, the

real-time alarm will still be displayed on the window.
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« o Present & larming _I_I— = EI
Station | Fquip. | Unit Al | Grade | From Ta |
1 onT ALCOFF Critical  2002-09-27 13;18:25
[ata] 1 onT BF-TX Alarrn  Critical 2002-09-27 13:18:25
FPause | Ezit |
Present Alarming state
«.r Beal-time Mlarm Table _I_l- m| EI
Station | Exquip. | Unit Alarm | Grade | From To |

Pausze | Ezit |

No alarm state
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Appendix A: Technical Specifications

Transmitter& Receiver

Operation Frequency

5725~5850MHz

A: 5817~5847MHz ; B: 5727 ~5757MHz

Communication Mode

Frequency Division Duplex, FDD

Modulation

QPSK

TX Output Power

<22dBm

RX Dynamic Range

-84dBm ~ -15dBm

2E1 < -89dBm

4E1 <-86dBm
Sensitivity (10 BER)

8E1 <-83dBm

16E1 < -80dBm

2E1 <-87dBm

4E1 < -84dBm
Sensitivity (10° BER)

8E1 <-81dBm

16E1 <-77.5dBm

2E1 3 Channel

4E1 3 Channel
Frequency Selection

8E1 2 Channel

16E1 1 Channel
BER During Normal Propagation <107
Receiver Max Input <-10dBm
Receiver Max Input with no BER <-30dBm
Frequency Stability +10ppm

Gain Flatness (anywhere)

RX:+1dB  TX:+ 1dB

TX & RX Isolation 60dB

TVS > 40 kilovolts

PA Control 10~22dBm ( 2501) Step 2dB
RSSI (BNC) for Antenna Alignment
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Data Rate

2,048 Mbps

E1 Connector (ITU-T G.703)

BNC Unbalanced, 75 ohm
OR
Balanced, 120 ohm (Optional)

Signal BER

LCD Display on IDU

IDU Structure

IDU LCD Display of IDU, ODU, Remote, Alarm, Test Iltem
Information
Alarm Buzzer, LED Indication, LCD Display
Green Link OK
LED Indication Orange Test
Red Alarm
Temperature and Environment
Operating Temperature Range -30 to 6501

Humidity

10%~95% Non-condensing

Altitude

5,000 meters (maximum)

Network Management System

Operating Computer

PC or Notebook RS232

Operation System

Win98 ~ Win Me ~ Win2000 - Win XP

Interface RS232
NMS Name Arbeit
Protocol NMS or SNMP
Control Client 255

NMS Function

IDU Setup ~ ODU Setup - Remote Loopback ~
Local Loopback ~ PRBS Test - IF Loopback - RF
Loopback ~ BER ~ Temperature ~ Alarm ~ Recorded
Alarm - Present Alarm ~ Router Map - Channel
Setup ~ RSL ~ Tx Level ~ Login Record ~ Display
Alarm etc.
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IF Cable
. <100m RG-5
Link Cable < 200m RG-8
Frequency 310MHz + 50 ppm
Range +15MHz
IDU OUTPUT
Power -30dBm~0dBm
Return Loss VSWRID 1.3
Frequency 70MHz £ 50ppm
Range +15MHz
IDU INPUT
Power -20dBm~0dBm
Return Loss VSWRI[1.3

Monitoring Signal

Frequency 11.0592MHz + 50ppm
Range 10.5MHz
Power 150~180mVpp

Return Loss

Input /Output VSWR O 1.3
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Service Channel
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Frequency 300-3400Hz
Telephone Impedance 600 ohm balance
Interface RJ-11
Bit Rate 09600 baud
Monitoring Data RS-232
(PC) Protocol
Interface RJ-45
Bit Rate 09600 baud
Computer Data RS-232
(USER) Protocol
Interface DB-25
Type Photo-coupled (TTL)
Interface DB-25
User Input Number 8
Isolation 3000 VAC (rms)
LED Power Dissipation 90 mwW
Type Relay output
Interface DB-25
4
User Output Number
Max. switching voltage 125 VAC /60 VDC
Max. switching current 1A
Power
DC Input DC -48VDC (-36~-72V)
Power Consumption < 45 watts

AC Input (optional)

220 VAC (100-250V) 50-60Hz

Connector

Barrier strip, plug-in type
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Appendix B: LCD Alarm Description

Alarm Status Reason
Cannot send any correct
MOD Alarm Asynchronous modulation
signal
Cannot receive any )
DEMOD Alarm _ Asynchronous demodulation
correct signal
No digital service between ) ) o
DSC Alarm ] MUX Unit detecting clock is incorrect
the equipments
LINK ID at the remote end
LINK ID Alarm ||is different from the user’s
setting
Cannot receive, but can Remote terminal will notify the local
RAOUT Alarm
send signal terminal of the alarm
o ~ ||Tapping procedure cannot lock the
MUX Alarm  |Receiving lock malfunction|
timing
IDU cannot detect the
I n-LOS Loss
input tributary signal
Tributary signal input are
I11-AIS Alarm v P
all 1’s
M&C channel between IDU and ODU
ODU - M/C |Alarm |IDU cannot monitor ODU || q
is down
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Alarm Info, IDU Info, ODU Info, TEST Item and Remote Info have the same function
precedence. Each function can be mutually switched back and forth using the Right/Left
button. For example, if it is now processing the Alarm Info function table. When the Right

button is pressed, you'll be directed to the IDU Info menu. Now press the OK button to

enter the Menu sub-function table, e.g. Local ID etc.

Press OK to enter the
sub-function display
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Appendix C: LCD Display Function Table

Status LCD Display Function Description
1 Local ID: n Display the local address Display —the local  equipments
address
2 | DSCNo.:n Display the service number Display the local equipment's service
telephone number
3 IDU: nx E1 Display the activity measure Display the number of E1 equipments
DU Displ t th del | Displ t-up the E1 i t:
4 | Code: AMI/HDB3 isplay or set-up the mode isplay or set-up the equipments
number model number
Info
5 | ATPC: En/Dis Automatic Transmit Power Retain
Control
(A)
6 | EXP_RSL: -n dBm Automatic Transmit  Power Retain
Control parameters
7 I-Temp: n(] IDU working temperature
8 Buzzer: ON/OFF Buzzer switch
1 RF CH/Freq. Display RF_ channel and | Display the present ODU RF channel
frequency limit and frequency range
obu Display the transmit power, n =
2 | TxL_Set: ndBm Display the transmit power 5~22dBm '
Info
3 | Tx-Mute: ON/OFF To set the PA to ON/OFF
(B)
4 | O-Temp: nl ODU working temperature
Perform loopback test in the local end
1 | Tn_Loc -Loop: En/Dis Set-up local loopback function for the convenience of testing the
local end equipment’s stability
Set-up remote end loooback Perform loopback test in the remote
2 | Tn_Rem -Loop: En/Dis P P end for the convenience of testing the
function ; \ "
local end equipment’s stability
3 | Tn_PRBS12: En/Dis Bit error transmission test Use PS?UdO Randqm 'Code to test
- the E1 signal transmission
TEST ) - } )
4 | Error_ADD: ? Manual addition of bit error Bit error is Pf"d.”Ced egch time the bit
error transmission test is started
Iltem
5 | Ber_Clear: ? Clear all accumulated bit error Clea_r all acgumulated b't. error on
©) starting the bit error transmission test
. . Display all the up-to-date
6 | Acc_Ber: numE -n Accumulated bit error display accumulated bit error on starting the
status . N
bit error transmission test
Perform loopback test from IF
7 | IF-Loop: En/Dis Set-up IF loopback function interface for the convenience of
testing the IDU’s stability
8 | Close-Test: Y/N Close all test Y: close N: cancel
Remote ) Display the remote end | Display the address of the remote
1 Local ID: n - N
address equipment; n=1~255
Info

2 Far-end: Alarm/OK/Loss

Display the connection status
of remote end equipments

Alarm: remote monitor function fails
OK: in connection
Loss: R_MON signal loss
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(D)

R-Status:
Test/Normal/Loss

Display the system present
working status

Test: remote end in testing status
Normal: normal working condition
Loss: R-Status signal loss
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Appendix D: Frequency Spread Spectrum

20
0 - ‘
+1 foz 3 f4 15

- N

- \l—l

-60

——QPSK —=— 16QAM
Example of the transmitting spectrum
Channel
Bit Rate F1 F2 F3 F4 F5
. Spacing
(Mbit/S) (MHz) (MHz) (MHz) (MHz) (MHz)
(MHz)
1 4*E1 7 2.7 5.6 6.5 13 17.5
2 4*E1 7 2.8 5.6 7 14 17.5
TX RX
7MHz 4E1
channel Left Middle Right Left Middle Right

1 5730.5 5734 5737.5 5822.5 5826 5829.5
2 5738.5 5742 5745.5 5830.5 5834 5837.5
3 5746.5 5750 5753.5 5838.5 5842 5845.5

(Frequency Unit: MHz / QPSK)
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OoDU

IF Cable

IDU
Mode

¢000¢

OoDU

IF Cable

IDU
Mode

¢ooo¢

5734 5742 5750 5826 5834 5842
5727 ( Y Y \l 5757 5817 / V V \ 5847
| | | | l | | |
RX BW=7MHz AE1 TX  BW=7MHz
5734 5742 5750 5826 5834 5842
5727 ( V V \ 5757 5817 { V V \ 5847
| l l | | I I I
TX  BW=7MHz AE 1 RX BW=7MHz
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Appendix E: 5.8GHz ODU Block Diagram

IF 310MHz

>
@ TX 5.85GHz+15MHz
-48V 0.5A 11.0592MHz

RX 5.745GHz+15MHz
IF 70M
«

| ODU A receiving unit |

IF 310MHz + 156MHz

>
® TX 5.745GHz+15MHz

RX 5.85GHz+15MHz
IF 70M + 15MHz @
< <

| ODU B receiving unit |

| 5.8GHz Point-to-Point Monitoring System |

11.0592MHz + 0.1MHz * T
—[1.0592Hz + 01MRz - p—

ASK -
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Appendix F: ODU Installation Guide

Parts of ODU assembly

© 0

Nut[1] Washer[2] Washer[3]

ODU Fastening Assembly

Name Quantity

Screw[1] 4

Washer[2] 4

Washer [3] 4

Retaining
Ring[4]

Vee Block[5] |2

U-Bracket[6] (2

Retaining Ring[4]

Vee Block[5] U-Bracket[6]

81



5.8GHz PDH User’s Manual

ODU Quick Installation Diagram

ODU Mast
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IDU + ODU Quick Installation Guide

s<Note: Experts guidance is a must for the installation of this particular equipments

Rear View of Cabinet
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"
v
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c
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=
=
v
3
[
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Appendix G: RSL Calculation and Link Budget

The received signal level (RSL) can be estimated using the following formula:
RSL (dBm) =Py — FL1 + Gy + G, — FLy — Lp
where: P is the transmitter output power (in dBm)

FL, is the feeder loss of the transmit side (in dBm)
G is the gain of the transmit antenna (in dB)

G, is the gain of the receive antenna (in dB)

FL, is the feeder loss of the receive side (in dB)
Lp is the Path loss, defined by:

Lp (dB) = 96.6 + 20 logoF + 20 log1o,D

where: F = Frequency in GHz (1.5, 2.4 or 5.8)

D = Distance of path in miles

This link budget is very important for determining any potential problems during installation.

If you have calculated the expected RSL, you can see if it has been achieved during

installation, and troubleshoot if necessary.
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Appendix H: Arbeit Network Management System Tree

Arbeit NMS
[ I I ]
. System
Monitor System Record Management Superuser Help
1.Network Monitor % | o< SOreaseusrasensssnssnes,

i 2.Real-time Alarm Table
i 3.Login/Logout

] 1.Network Setting

5-..4.Exit System a.Station Name
s o< 30, b.Station Type
A i 1.Alarm Record c.Station Temperature Alarm Threshold

b.Save as Excel/txt
c.Delete

a.Check by Station/date

d.Add/Delete Equipment in a Station
e.Equipment Configuration
2.Equipment Setting

 2.Login Record a.IDU Setting

i a.Delete Record b.ODU Setting
.. " c.Alarm Setting
..................... D & Ortiout rom Connect

e.User 1/O Setting

e O€ SO eseesssessssnssen,, ..

1.System Setting
a.Main Window Background Setting O S0eweem,,
b.COM port Setting 1.Help i
c.Record Saving Time Setting 2 About Arbeit
2.User Setup
a.New User
b.Delete User
c.User Setting Change
3.System Test
a.Local Loopback
b.Remote Loopback
c.PRBS Test
(1)PRBS send
(2)Insert an Error
(3)Clear Error Counter
(4)Show Error in Rate/Number

. d.IF Loopback i
"‘--...Q.-.RE..LQQ.Q!?@.QK.E ....................................
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|AIarm |Grade |Status |Unit |Reason
IMOD/DEM Unit  |Fault |Critical |[No signal in both directions [MOD/DEM  |Hardware troubleshoot
|MOD |Alarm |Critica| |Can't send any correct signal |MOD/DEM |
|DEM |Alarm |Critica| |Can't receive any correct signal |MOD/DEM |
oscunt [Faut[vor [N, dda senve beveen e g Fardvars v,
DSC Alarm | Major l(;l((;mpt:;g;tnatls service between the DSC il\rl]lggirgcr:it detecting clock is
Loopback Test |Critical |IDU is in Loopback Testing state Loopback
Far-end equipment can't receive Far-end equipment notifies
Far-end Equipment |Alarm |Critical '|correct signal, but can send correct/| MUX the other end of the
signal alarming condition
MUX Fault |Critical |No signal in both directions MUX Hardware troubleshoot
AlS Alarm  [Critical Eig‘r‘]i;me”t can'treceive any correct |y ::/ilPsEeMndaallirr,?\lsé_t'\glijrﬁigzg
that the MUX Unit is OK
Loss of Frame Loss Critical Eigl;;plment can't receive any correct MUX ICf;]I'EtR Asett(;?:tm%hn’yMLiﬁrEené:
signal
Group Loss Critical Eigl:]i;lment can't receive any correct MUX mg)é/gg;\tn cua:1r:tts cileggﬁt the
TRIB X Loss Critical ﬁigar;'t detect any signal from this MUX
CABLE Fault Critical |IDU loses M&C to the ODU Cable M&C channe) betueen IDU
TX FIX Lock Fault |Critical |/ 'ock malfunction oDu Lr;rf‘j;”c'g(')’;g lock
|RX FIX Lock |Fault |Critica| |RX receives |ODU |Receiving lock malfunction
|Agile Lo. [Fault [Critical | |obu |
|AGC loff |[Critical | |obu |
|ALC |off |Critical | |obu |
|RF-TX |Alarm |Critica| |TX transmitting power |ODU |
|RF-RX |Alarm |Critica| |RX receiving power |ODU |
|SSPA |Off |Critical |Transmitting power status |ODU |
lobu Mac |Alarm |Critical |No link between IDU and ODU  |ODU/IDU  |Cable not connected
PLL-TX [Alarm [cCritical | lobu |
IPLL-RX [Alarm Critical | lobu |
PA-A Alarm Critical | lobu |
SsPA Alarm [Critical |PA switched OFF lobu |
TX-POW |Alarm [Critical | | |
ILink ID [Alarm [critical | lobuibu |
|Eqijpment |Alarm |Critical | |ODU/IDU |
Tributary #n loss  |Alarm  (Critical | by |
Tributary #n AIS  |Alarm  (Critical | by |
|IDU Temperature |Alarm |Major |Below IDU temperature threshold |IDU |
|BER |Alarm |Critical |Bit Error Rate | |
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|ODU Temperature | |Major |Be|ow receiving power range | |

|RSL | |Critical |Be|ow ODU temperature threshold | |
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Appendix J: ODU Troubleshooting Guide

If the equipment is NOT functioning properly after installation, please check the
following conditions:

|. Local end Equipment not found in Arbeit.
A. IDU - Is the red or green indicator light ON?

1. Check if the DC connector is loose.
2. If NOT, use a voltmeter to check if the DC output is -48V.

3. If there is no problem as define above, please contact us.

B. ODU interface connection.
The ODU has two N-type connectors: Antenna IF Port and IF Port.
Check if all the connections are properly connected.

C. ODU power indicator.
When the ODU is properly connected to the IDU, the IDU’s IF cable transmit three IF
signal and DC -48V. If the light is not glowing, use a voltmeter to check if the coaxial
cable connection is working normally.
Red light indicates NO CONNECTION to PDH.
Green light indicates CONNECTION to PDH.

[I. Other equipments not found in Arbeit.

. Check if the other equipments’ Channel that need to be linked have the same setting.

. Check if any critical alarm has occurred.

1
2
3. The frequency band may be occupied by other user. Try to change for free Channel.
4. Check if Arbeit’s IDU ID conflict with the other equipments’ similar setting.

5

Check if Arbeit’s IDU Link ID is same as that of the other equipments that need
linking.

[ll. Unable to simultaneously monitor multiple set of equipments from the
same PC.

Check if the NMS1 & NMS2 transmission line’s connection mode is correct.

IV. Cannot execute Loopback test.
1. Check if the IDU LED is OK. Green glow indicates normal.
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2. Far-end equipment performing local, IF or RF loopback simultaneously.
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Appendix K: Antenna

For Point to Point Operation Only

5.8GHz Directional Antenna

Dimensions-mm 200 x 200 x 30 mm°

Gain-dBi 19 dBi
Half-Power Beam width H-plane 14
E-plane 13
F/B Ratio 30 dB
VSWR <14
Maximum Input Power-W 50
Mounting hardware-mm 30~70 mm
Tiltable Range Hor. 360 Ver. 0~15

Weight-Kg 0.4 kg
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