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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 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: x15+ x + 1, 100003.

C4. Ber-Clear

Clear all accumulated bit error on starting the BER transmission test. Press the OK button.
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>
Figure 5-37 Ber-Clear
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C5. Count-Add:
Display all the current accumulated bit error on starting the BER transmission test.
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Figure 5-38 Count-Add:n

C6. P-Acc-T: nS
Display all accumulated BER time.

O O e o

SEL

Figure 5-39 P-Acc-T:nS

C7. IF-Loop: En/Dis
Perform IF Loopback at the IF interface for the convenience of testing the IDU’s stability. Press OK. Use the
Right/Left button for selecting either En/Dis (En: Enable/Dis: Disable). Press OK button again to execute the

function. This can be used along with E1 transmission tester.
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Figure 5-40 IF-Loop:En/Dis (1)
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In IF Loopback, I} appears at the right bottom of the LCD. TEST led gives an orange glow.
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Figure 5-41 IF-Loop:En/Dis (2)

C8. RF-Loop: En/Dis
In RF Loopback, H} appears at the right bottom of the LCD. The local's and remote’s TEST led gives an
orange glows.

When the local end is executing RF Loopback, the remote end’s connection will be broken. ALM led gives a

red warning alarm.
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Figure 5-42 RF-Loop:En/Dis

C9. Close-Test

Press “OK” to close all tests.
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Figure 5-43 Close-Test
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5.2.4 Remote Info
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Figure 5-44 Remote Info

D1. Remote ID: n

Display the address of remote equipment; n=1~255. It is possible to check the remote end’s current ID

address.
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e o e o o

ESC SEL - 0K

Figure 5-45 Remote ID:n

D2. Far-End: OK/Alarm/Loss/Test

Display the link status of the remote end equipments. It is used as a function of signal monitor for the
determination of its source.

OK: active connection

Alarm: remote system alarm occurs

Loss: remote monitor loss

Test: remote system test activated
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Figure 5-46 Far-End:OK/Alarm/Loss/Test

D3. R-Status: Test/Normal

Display the system current working status. It is possible to check the base station at the remote end as well as
the status of any online test.

Test: remote end in test mode.

Normal: normal working condition.
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Figure 5-47 R-Status:Test/Normal

D4. R-AUX2: ASY-CH/SYN-CH
Display remote AUX2 working status.

~
FINE

ALM

©
TEST

O
o e e o o
ESC iy > 0K

SEL

Figure 5-48 R-AUX2:ASY-CH/SYN-CH
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5.2.5 Config Info
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Figure 5-49 Config Info
E1. MODEM: ON/OFF

Display the status of external modem at the local end. “ON” implies external modem is connected. “OFF”
implies external modem is not connected.
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Figure 5-50 MODEM:ON/OFF
E2. SYS-Conf : 1+1/1+0

Display the IDU system redundant status. 1+1 implies system with redundant. 1+0 implies system without
redundant.
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Figure 5-51 SYS-Conf:1+1/1+0
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E3. TX : Active/Standby
Display the transmitter Tx status. Under 1+0 condition, Tx is Active. Under 1+1 condition, Tx is either Active or

Standby.
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Figure 5-52 Tx:Active/Standby

E4. RX : Active/Standby
Display the transmitter Rx status. Under 1+0 condition, Tx is Active. Under 1+1 condition, Tx is either Active or

Standby.
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Figure 5-53 Rx:Active/Standby

E5. Power: -36 ~ -72V
Display the power supply.
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Figure 5-54 Power:-36 ~ -72V
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E6. Date: Year/Month/Day

Display system current date.

FINE

ALM

TEST

o e e o o

SEL il

Figure 5-55 Date:Year/Month/Day

E7. Time: Hour/Min/Sec

Display system current time.
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Figure 5-56 Time: Hour/Min/Sec
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6 Environmental Condition

6.1 Cable

IF Cable: RG-6 < 100m; RG-8 < 200m
RF Cable: Insertion Loss < 1dB

6.2 Operating Temperature Range

IDU: -5°C ~ +557C
ODU: -30°C ~ +60°C

6.3 DC Input Voltage
DC Input Voltage: -36 ~ -72VDC
6.4 Power Consumption
Power Consumption: <45W

6.5 Humidity

Relative humidity as follows:
IDU: 1096 ~ 9593, non-condensed.
ODU: 0% ~100%

ODU equipment is water-resistant.
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7 Software Installation

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

& E1 Spread Spectrum Radios

File Edit View

@ Back - '\_o;

Favorites  Tools  Help

II j'_‘_) Search [L__ Folders v

Address |5 2:\Product Disk\E1 Spread Spectrum Radios

v|G0

Mame ~
Carbeitl, 36

File and Folder Tasks £

Other Places

Details

Size

|=huick, Installation Guide
I User Manual

Type Date Modified

File Folder g/11/2003 4:31 FM
File Falder 6/6/2003 11:05 AM
File Folder 6/6/2003 11:05 AM

Figure 7-1 Software Installation (1)

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

& Arbeit1.37

File Edit  iew

@ Back - -\_;g

Favorites  Tools  Help

l} /':j Search l]:_ Folders v

Address | 3\Product DiskiE1 Spread Spectrum Radios)arbeit], 36

v|G0

Mame =

INST32T
™ 150l
@ _setup.dil
Ijﬂ_sysl
@_userl
datal
DATA, TAG
lang
layout
os
& setup
Qsetup
& seTup
[dseTUP

setup. lid

File and Folder Tasks €2
Other Places 7

Size
294 KB
KB
11 KB
182 KB
44 KB
11,696 KB
1KB
SKB
1KE
1KE
§1 KB
56 KB
S9KE
1KB
1KB

Type

EX_File

Application
Application Extension
WinZip File

WinZip File

WinZip File

TAG File

DAT File

BIN File

DAT File

Eitrap Image
Internet Communic.., .,
Application
Configuration Settings
LID File

Date Modified
11/19/1997 4:05 PM
11/19/1997 4:05 PM
11/13/1997 4:03 PM
8/6/2003 10:59 PM
8/6/2003 10:59 PM
/62003 10:59 PM
8/6/2003 10:59 PM
5/30/1997 11:31 AM
/62003 10:59 PM
5/6/1997 2;15 PM
4/16/1997 1:46 AM
8/6/2003 10:59 PM
11/13/1997 4:09 PM
8/6/2003 10:59 PM
8/6/2003 10:59 PM

Figure 7-2 Software Installation (2)

c) Click Next to start installation.
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Welcome [X|

Welcome to the Arbeit]. 38 Setup pragram. This
program will inztall Arbeit]. 38 on pour computer.

It iz ztrongly recommended that vou exit all Windows programs
before mnning this Setup program.

Click Cancel to quit Setup and then cloze any programs pou
have running.  Click Mest to continue with the Setup program.

WARMING: Thiz program iz protected by copyright law and
international treaties.

Unautharized repraduction ar diztribution of thiz prograr; ar anp
portion of it, may result in zevere civil and ciminal penalties, and
will be prosecuted to the masimum extent pozsible under law.

Mext » | Cancel

Figure 7-3 Software Installation (3)

d) Install the software to any desired folder by clicking on Browse. Click Next to continue.

Choose Destination Location

Setup will install Arbeit] .38 in the following folder.
Toingtall to this folder, click Mext.

Toinstall to a different folder, click Browze and zelect anather
folder.

You cah choose not to install &rbeit]. 23 by clicking Cancel to exit
Setup.

~ Destination Folder —

G:%Program Files'\dbeit]. 38 Browse. .,
¢ Back IW] Cancel ]

Figure 7-4 Software Installation (4)

f) Enter the name of the Program Folders. Click Next to continue.

7-2



E1 Spread Spectrum Radios

Select Program Folder r§|

Setup will add program izans to the Pragram Falder listed below.

You may type a new folder name, or select one from the exizting
Folders list. Click Mest to continue.

Program Folders:

E sizting Folders:

Administrative Toolz
Adobe

Games

Microzoft Office Toolz

< Back l Mext » | Cancel

Figure 7-5 Software Installation (5)

g) Click Next to begin copying files.

Start Copying Files

]

Setup has enough infarmation to start copying the program files.
IF you want to review or change any settings, click Back. 1f you
are zatizfied with the seftings, click Mest to begin copying files.

Current Settings:

Source Directony:
J:A\Product DiskhET Spread Spectrum R adiogarbeit]

Destination Directon:
[3:%Program Filesharbeit] 38

Dizplayed falder:
Arbeit]. 38

BiE |

< Back | Mext » | Cancel

Figure 7-6 Software Installation (6)
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8 Arbeit NMS Software

8.1 Open Arbeit NMS

There are two ways to open the program Arbeit:
1. Click on Start > Program - Arbeit
2. Open File Manager > Program Files > Arbeit > Arbeit.exe

; Internet
Inkernet Explorer
+] E-mail
COutlook Express
=2 Paint Shop Pro 4
E Microsaft Word

@ HyperTerminal
v M3SM Explorer

® Wwindows Media Play

All Programs

74 start

8.2 Login

[ @ Mew Office Document

[@ Adobe

@ Open Office Document

&% Windows Catalog
“ Windows Update
£ winzip

@ Accessoties

[@ Games

@ Microsoft Office Tools
@ Paint Shop Pro
Skarkup

I/ winzip

Actobat Distiller 5.0
m Adobe Acrobat 5.0
[ Adobe Reader 6.0
@ Internet Explarer
Microsoft Access
Microsoft Excel

€ E Microsoft FrontPage

Microsoft Outlook,

Microsoft PowerPoint
Microsoft Word

" MsH Explarer

@ (Outlook Express

po Remote Assistance
@ windows Media Player

Figure 8-1 Open Arbeit

After executing the program Arbeit, click the menu bar Monitor > select Login.

~+ Main Window

Monitor
NWetwork Monitor Ct+ T
Real-time Alaom

Ctl+i

Exit Bystem

Ssten Fecord  Svstern Management  Superuser  Help

Figure 8-2 Login Arbeit
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In the Login window, please enter User name and Password.

T set natne: "

Pasawrord: |

oK | Cancel

Figure 8-3: Arbeit’'s User name and Password

The system already has some preset user name and password, which are given below:

Table 8-1: System Preset Password

# User name Password Function
Configuration initialize initialize Initial setting for single machine
User user user General and station maintenance users
Administrator system system Administrator; can add new users
System Test loopback loopback System test
Superuser superuser superuser Superuser; can use all the functions

% Note: Remember to Logout after execution or change of user name.

8.3 Initialize

Login the local equipment’s initialization mode as User Name: 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. We shall explain the different mode in the coming

section.

++ Main Window

Monitor  System Record  Svstemn Management B0
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Figure 8-4: Initialize

8.3.1 IDU Setting

While setting the below functions, first modify the parameters in the setting window, then press Send Setting to
save it in the Status. It is also saved in the IDU. 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.

Initialization

Station Mo ,T Equipment: ,T Iiodel: | 1+0 4E1
2 | Link Setting | ODU Setting | Alur Setting | Cross Conneoting | User I10 Setting
Btatus Send Setting Betting
Address: 1 1 ! 255
EOW. No:| 001 1 1 255
FPanel PWD: | 000000 o) 000000 599939
Eit Format: [HDE3 HDEZ =
AUX 1 [RE232 REZ2  ~
AT 2 [Asymeloo Chanel |&syncheo Channel |
Location: ,emi 4 |
Tt 12:31:34 <« 12:34: 33 System Time
Date: 2003-Tut-26 = 2003 =l ~|j26 ~
System Date
Check
Exit
The real setting of ODT 240030612001 4 is showa in status. 20037726 | 606 PM

Figure 8-5: IDU Setting

Address: Each and every E1 modem in the network has its own unique IDU Address for differentiating and easy
setting. While setting up the station, all initialization must be done here first. If initialization is not set accordingly, it
will not work properly.

E.O.W No: Enter any number between 0~255 for service number setting. $¢ Note that the EOW number should be
different from the Link ID. On the right side of the IDU panel, there is a RJ-11 connector that is meant for analog
telephone. It is used for all phone connection in the link with the base station.

Panel PWD: If necessary, enter the IDU password, which must only be 0~9 digits, ranging from 0~999999.

Bit Format: IDU transmission encoding format AMI or HDB3.

AUX1: Asynchronous data transmission protocol setting for either RS232 or RS422.

AUX2: Asynchronous or Synchronous channel setting.

Location: Equipment’s location detail setting.

Time: Set system time. Press System Time for original system time.

Date: Set system date. Press System Date for original system date.

8-6



E1 Spread Spectrum Radios

Check: Check all the IDU setting data.

Exit: Exit the initialization mode.

8.3.2 Link Setting

Initialization

Htatus

Check

Station Mo | [ Equipment:l 1 Tlodel: 1+0 4zE1

IDT Setting  Link Setting ] ODU Setting | Al Settivg | Cross Conzecting | User 110 Setting |

Hend Setting

LinkiD: | 1 I
BER alarm threshald: -3
RAL alarm threshold: -0 a0 -80 50

5 -3 &)

The Link statos of IDU i shawm in stabus,

Exit

2003726 | 606 PM

Figure 8-6 Link Setting

Link ID: In order to prevent wrong connection if similar equipment is kept close by in the same environment, it is

strongly advised to enter a differentiating Link ID.

Link 1D:1

Link ICn:2

Figure 8-7 Link

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

Expected RSL: Automatic transmitting power control parameters, retain.

Link 1D:2
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BER Alarm Threshold: BER alarm setting: E-5 ~ E-4 ~ E-3 etc.

RSL Alarm Threshold: Receiving power alarm setting.

8.3.3 ODU Setting

Initialization

Station Mo | 1 Equipment:l 1 Ilodel: 1+0 4zE1

IDU Setting | Link Setting 0D Setting ] Al Setting | Cross Connesting | User IO Setting

Status Send Setting
Tx. 2463MH=
ChannelNo, | Chanell g 20ENEE - |
Tx Lewel IT dBr —-<—<J
SSPA IT 4

Check

Setting
| Tz 2468MH=
[oramnet 1~ | 5 283HE
16 dBm
Eange: 104Bm ~ 224Bm

ON -

“The real setting of ODT 2400306120014 is shovm in status.

Exit

20037726 | 606 M

Figure 8-8: ODU Setting

Channel No: Set the ODU’s frequency range. 4E1 has four frequency channels to use. Please refer to Appendix 4

for further details.

Tx. Level: IDU transmitting power setting (preset = 22dBm).
SSPA: Switch ON/OFF the ODU power amplifier (PA On/Off).
Check: Check all the IDU setting data.
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8.3.4 Alarm Setting

Initialization

Link I fault alarrm
BER. alarm

ODU Tz POW alanm
Trihutaryl alara
Tributaryd alarn
Tributary3 alara
Trbutaryd alarn

Checl

Atatus

mrirnasked
masked
masked
masked
mashed
mashed
masked

Station Mo | Equipment:l 1 Model: 1+ 4zE1

IDU Setting | Link Setting | ODU Setting Alata Settig ] Cross Connecting | User IO Setting

Retting

B % R R R R

- rmasked
- masked
- masked
- mashked
- miasked
- miasked
- masked

The real sett‘irlg of Alarm set‘ti.ng.is showm in status.

Esit

20037126 | 605 PM

Figure 8-9: Alarm Setting

When 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 turns off all the alarm functions.

Link ID fault alarm: Local equipment receives the wrong Link ID.

BER alarm: BER alarm.
ODU Tx_POW alarm: ODU output power alarm.

Tributary n alarm (n=1~4): IDU cannot find the tributary signal.

Send Setting: Modified data are written into the IDU.
Check: Check all the IDU setting data.
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8.3.5 Cross Connecting

Initialization

Crat Connector 1

Cht Connector 2

Cht Conmector 3

Ct Connector 4

Check

Station Mo | 1 Equipment:l 1 Model: 1+0 4E1

IDU Setting | Link Setting | ODU Setting | Al Settivg  Cross Comecting ] User 110 Setting |

Status

Trbutary
Trbutary
Trkmtary

Trhtary

1

T RY

Sething
Trbutary |1«
Trbutary |2 -
Trbutary |3«

Trbutary (4

Juleh

The re;llseltlti..rlg of Cross Comect‘ing‘ 15 si'lu:r\am n status. 2003!’%!‘.?2.6 . 6:05 PM

Eit

Figure 8-10: Cross Connecting (1)

With the need of adjusting the controlling room channel, the local and remote end E1 Interface have certain

asymmetric variation. The system administrator need not have to manually switch the lines. The following diagram

shows the 4E1 equipment cross connection between local end, IDU A, and remote end, IDU B.
Send Setting: Modified data are written into the IDU.

Check: Check all the IDU setting data.

IDU A DU B
1 = » | 1
2 ||« 2
3 | |e 3
4 | - | 4

A

8-10

IDU A IDU B

1 1

| <.

3 > | 3

4 | = > | 4
B
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Fig. A
Fig. B
Fig. C

Fig. D

IDU A DU B DU A DU B

1 ‘ 1 1 1

2 \ 2 2 2

3 (= » | 3 3 3

4 | |« » | 4 4 4
C D

Figure 8-11: Cross Connecting (2)

Normal connection mode

Local and remote port1 & port2 in cross connection mode and port3 & port4 in normal connection mode
Local port1 connected to remote port1 & port2. Local and remote port3 & port4 in normal connection
mode

Local and remote port in cross connection mode between ports 1&4, 2&2, 3&1 and 4&3
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8.3.6 User /O Setting

Initialization

Station Mo ,1_ Equiptent: ll_ Model: 1+ 4Bl
IDU Setting | Link Setting | ODU Setting | Al Setting | Cross Conngoting  User 1O Setting |
Status Betting
Usex Input # 1 Hot in use lm
User Input #2 Hot in use lm
User Input #3 Mot in use Im
User Input # 4 Mot in use Mot inuse -
User Input # 5 Hot in use m
User Input #6 Hot in use lm
Usex Input # 7 Hot in use m
Usex Input # & Hot in use m
Relays Output #1 Mot in use INot inuse ﬂ | J
Relays Output #2 Mot inouge INot inuse ﬂ | _J
Relays Output #3 Mot in use ]Not inmuse lJ | J
Relays Output #4 Mot it use |Not inse j I J
Check Send Setting
Ezait
Usex 11D Setting is shown i status 200377726 | 606 PM

Figure 8-12: User 1/O Setting

Besides the standard E1 interface, there are the environment detection and control port. This allows the 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, power supply etc. data from the central controlling computer. The
central controlling computer controls most of the functions which makes intelligent management possible. This
device has 8 input and 4 relay output ports. 4 relay outputs represent Critical Grade Alarm, Major Grade Alarm,
Minor Grade Alarm, and over 1 condition of above-mentioned happened respectively.(See P.64)

Send Setting: Modified data are written into the IDU.

Check: Check all the IDU setting data.
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8.4 Superuser

Login the link route setting mode as User Name: superuser; Password: superuser. In the Main Window, select
Superuser > Network Setting. Another initialization window will appear with five different working mode:

Change - Delete - Add. - Close - OK. We shall explain the different mode in the coming section.

+ .+ Main Window FEX

Monitor  Swstem Becord  Svstern Management B

15
Equipment Setting

Figure 8-13: Superuser

Add. First select Add. to add new station.

+ .+ Station Setnp

1 station was set it system.

Ho. Station Name Station Type | Equip. Ha... Equip.Addres...|

Enter Station Name —— | Enter Station Type

Temperature Alarm Threshald:  Equipped with [ equipments
e B e Enter Equipment’s
IDU onu R
Equipmeg | ]—‘ sl o Address
upper R Equipment 2
G“mkxd Equipment 3
Lheid
lower temperatume loweer Equipment 4 LAl
Equipment 5 uitializg
-30 - 4 ancel

| Detete | add | close |

Figure 8-14: Station Setup (1)

Press Apply after entering all the data in the red circled blanks.
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+ .+ Station Setup

2 stations were set in system.

Ho. Station Name Station Type | Equip. Mu... | Equip. Addres.. |
1 aa Terminal Stat... 1 1
2 bb Terminal Stat... 1 2
Station Information
Matne: | | Type:
Temperature Alarm Threshold:  Equipped with [ equipments
(in centizrade) - =
gquipthent List
1D 30 W °0U Lddress
Equipment 1 £
upper M_ 55 upper Eorieianis ]7 )
Gwﬁl?j;?d Equipment 3 :
woy
lower | temperature| | lower Equipment 4 Q
- -5 Equipment 5 ;
30 - _dppty | Cancel |

e |_aca. |

Close |

Figure 8-15: Station Setup (2)

Station Setup Example:

1. Enter “aa” in Name and “1” in Address. Select Terminal Station to complete the newly added station’s data.

¢ Note: Station Name must not exceed 30 characters or numbers.

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

Select Terminal Station again. Every station has its own address after Initialize setting. First, select Add., and

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.

Arbeit Menu, after adding two stations:
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Monitor ESystem Record  System Management Superuser Help

[+ 14

Station aa--Equipment 1 5 Ok

2a Equipment 1's BER 1 0.00E-7 2003410 07:53FM

Figure 8-16: Station Setup (3)

The stations position in the above diagram is a random result. Point the mouse on the station, right click and move it

without releasing by placing it to any desired position.

Under normal connection, the station icon will display its working status.

Green glow = normal connection; Red glow = connection, with alarm

glow = test mode; Grey glow = no connection

Monitor Svstemn Record  System Monagement Svpermser Help

Stationtb--Equipment 1 s Ok

&
Station2: b/ Terminal Station
fwith | Equipmedll

\ 4

Move the mouse to the station icon;

it will display the station name and

address

2a Equipment 1's BER 1 0L00E-7 2003410 0757PM |

Figure 8-17: Station Setup (4)

Now let us introduce some other functions in the Station Setup window:
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Temperature Alarm Threshold:

.\-'-' Station Setup Q|§|@

2 stations were set in system.

2 bh Terminal Stat... 1 2

Information of Station 1

Natne: | a1 Type: | Terminal Station
Temperature Alarm Threshold:  Equipped with [ 1 equipments
(it centizrads) o Li

IDU ODU quiptment List S

Equipment 1 1 Initialize
upper [ upper Equipment 2 ]7
Guaranteed Equipment 3 ] =
wiorking
lower temperatu_re IDWer Equipment 4

Equipment 5 ]7
[t [ead’

Cha.ngel Dielete | Add. | Close |

Figure 8-18: Temperature Alarm Threshold

Set the IDU & ODU alarm temperature range. Enter the desired parameters in the upper and lower IDU & ODU
temperature alarm threshold blanks. 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 +50°C and -5°C respectively and the ODU are
+60°°C and -30°°C 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 it is NOT so, the alarm will go off every
now and then even if all the other settings are correct.

No.

Number of Equipment already set up.

Change

For modifying any stations data, select that particular station and press Change to modify its content. Press Apply
after completing.

Add.

To add new stations.

Delete
To delete unwanted stations.

Terminal Station/Center Station
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Base station acts as Terminal Station. The stations are in a PTP, point-to-point connection. Base station acts as
Center Station. When there are more than two equipments in the base station, please select this type of mode.
Then only we can use the IDU Net port function. Using Arbeit, it is possible to see all the equipment’s link in the
station by concatenating all the monitoring information of the station. Each base station can have NOT more than

ten Center Station. Extended link can have a maximum of 255. This mode is also called the star topology, as

illustrated in the following figure:

A R

4 x E1
Terminal Station
 [1}
.’[
iy =]l <=> 2xE1
F_’ IT 0
s ,_
D Ef] Ty
E sl
@ G =[] <= 2xE1
Lo Center Station

Figure 8-19: Terminal/Center Station

Initialize
This function can randomly change the link of the stations, only provided it is in connection mode. Please refer to the

previous chapter on how to initialize.



E1 Spread Spectrum Radios

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. We shall

explain the different mode in the coming section.

s T (=13

Monitor Svstem Record B Superuser  Help

Tser Setting
Swstem Test

[+ 4

¢

Station aa--Equipment 1 is Ok. aa Equipment 1's BER is 0.00E-7 2003/7/26 | 5:56 P

Figure 8-20: System Setting

8.5.1 Background Setting

Backegronund Setting | COM port Satting | Record Saving Tims |

Yo can select a picture i JPG or BWVIP forrnat as the back-
ground of the main window.

&Program Filesllirheit] 32

Browrse

PEr

Figure 8-21: Background Setting (1)

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
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easy modification. In the following diagram, for example, we open the 03.jpg file, it will show the following:

Open E]
Laok in. | (5 Arbei v| © & @
» o
D |8

My Recent L‘ﬂ 03
Documents

Desklop

&

My Documents

8

Iy Computer

File name: [ Open ]
My Né?work Files of type:

Figure 8-22: Background Setting (2)

After opening the 03.jpg file, we can see a preview of the picture file in the browse section. Press Accept to use the

picture file as the background setting. Press Clear button to remove the background setting.

.+ System Setting

Background Setting | COM port Setting | Record Saving Time |

o can select a picture in JPG or BIWIP fonmat as the back-
gronnd of the main window.

|G:'I.Prcug;ra.m Files\irheit] 38003 TP

e,
Accept
Exit

Figure 8-23: Background Setting (3)

Example: Selected background setting
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¢ Main Window

Monitor System Record  System Management Superuser  Help

v
@

iR NIARTS gl
HIENIESER RN

Stationtb--Equipment 1 s Ok, bh Equipment 1's BER is 0.00E-7 2003410 | 0750 PM A

Figure 8-24: Background Setting Complete

8.5.2 COM port Setting

v+ System Setting

Background Setting  COM port Setting | Record Saving Time |

Yo can select a COIV port as the corrrardcation port of
NS,

Figure 8-25: COM port Setting

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

selection.
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8.5.3 Record Saving Time

+ .+ Bystem Sething

Barkground Setting | COM port Setting | T

L]l records will be kept saving for the selected saving tirne,
and after that they will be deleted automatically.

Eecord Saving Time
{* one year " twro years
[ five yoars (™ for ever

Aecept
Ezit

Figure 8-26: Record Saving Time

Select the saving time of all the records: one, two, five or forever years. Press Accept after selection.

8.6 User Setting

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

++ Main Window |Z] |E| El

Monitor  Eystemn Record

Superuzer  Help

i

%

Station bb--Equipment 1 15 Ok. bh Equipment 1 BER s 000E-7 | 20037026 | 5:56 BN
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Figure 8-27: User Setting

% Note: The higher the grade (with different login account), the more the function is allowed. Superuser is the

highest grade. The following table shows the different functions allowed for each grade:

Table 8-2: Function Limits

Login Grade User Administrator System Test Configuration Superuser
Superuser 4] %} 4| ™ M
Administrator 4} 4|

System Test 4|

Configuration %}

User ]

» .+ Mger Sethngs

[Tser List

The list below shows all users set up for system perfonmance.

Hewr Uszer..

Administrator system systemm o T
Swstem Test loophack loophack

Configuration initialime initialize

Dnalllp dialup dialup

Supenser kbbbt Ak

Figure 8-28: User List

Edit User Name or Password: Click on User Name “user”. Press Change.

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

If you need to change password, press Next to continue.
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+ .+ Change Superuserlogin Setling @

Login Setting 1

User narne can be up to 20 characters long.

01d user name: ]user

Hew user name: l

J Meut > |

Close |

Figure 8-29: Change Superuser Login Setting (1)

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

s+ Change Supemserlogin Setting E]

Login Setting 1

Password can be up to 20 characters long.

Old password: luser

Hew pagsword: l

Confitm tew password: l

< Back et |

Close |

Figure 8-30: Change Superuser Login Setting (2)
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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.
% Note: Check all online status while performing any of the loopback functions. Be careful to check if there is any

broken link.

++ Main Window

Monitor Swstem Record B853 il Superser  Help
System Setting
Tser Setting

[+ 4
B

Station aa--Equipment 1 is Ok. aa Equipment 1's BER is 0 00E-7 | 20037126 5:56 FM

Figure 8-31: System Test (1)
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~+ System Test

Station: aa Equipment: [1 [y,

Model:  1+0 4xE1
Status:  DNormal
Remote: Station bh Equipment 1

w0 e _ DU
w1 bh Tributary 1 —»]» TRL] [0 Tributaxy 1
= e = u o I s
'l'ribuimyN—ri\l =/ ®p*™* O ‘_R-F |E Tributaxy N
1
Tributary 1 =—|= 'Im' DL 0 : |e —+ Tributaxy 1
. T/ [Eu[%Eo/ < < T 1T 5
Tributary N<-|+ || X! [|D | E | Tributaxy N

Customer traffic is looped-back from the trbutary input to the trlutary A~
output without any handling within [IDT, this finction equal the direct =
connection of traffic from the customer output to customer input, and it

willbe helpfial when the mustomer equipment need to be checked cut v
Status Setting
Trbutary 1 Maormal I Loophack
Trbutary 2 Mormal I Loophack
Tnbutary 3 Hormal ™ Loophack
Trbutary 4 Mormal I Loophack
r
r
r

| 20030 (0203 PM

Figure 8-32: System Test (2)

8.71 Local Loopback

Under Local Loopback, it is easier to detect any malfunction at the E1 interface. E1 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 also done through the NMS or the LCD display button.

Tﬂhll!nr]';—t-._'_ ’__,-" i Tributary 1

e /’ < Tributary N
iy .

Tributary b

Tributary 14— Pl Tributary 1

& —

#  —= Tributary N

 IDUA

Tributary

IDUB

Figure 8-33: Local Loopback

In the System Test window, tick the Setting column for Tributary 1. Press Accept Setting. The IDU’s first E1
interface is now performing the Local Loopback test. There can be multiple selections for the test. Press Clear All

Test to stop all tests.
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+~+ System Test

Station: aa Equipment: [1  |LocalLaophack -

Model:  1+0 4xE1
Status:  DNormal
Remote: Station bh Equipment 1

Bl aa
ER Tributary 1 —»]
- —
s =
Tributaay N—»

Tributary 1 =—
- -
Txibutary M-

Customer traffic is looped-back from the trbutary input to the trlutary A~
output without any handling within [IDT, this finction equal the direct =3
connection of traffic from the customer output to customer input, and it

willbe helpfial when the mustomer equipment need to be checked cut v
Status Setting
Trbutary 1 Maormal I¥ Loophack
Trbutary 2 Mormal I Loophack
Tnbutary 3 Hormal I Loophback
Trbutary 4 Mormal I Loophack
r
F Accept Setting

| 20324 (0152 PM

Figure 8-34: Local Loopback Setting

8.7.2 IF Loopback

Under IF Loopback, a self-detection test on any IDU components malfunction is carried out. This function setting is

done through the LCD display button.

Tributary 1 b i i Tributary 1
Tributary N/,q- = /J - Tributary N
P 8 & P
Tributary 1 DE-M i 4 4 —= Tributary 1
7 - o
Tributary N .r-’_! A = Tr butary N

r,

_IDUA

Figure 8-35: IF Loopback

This function is performed only through the IDU’s LCD panel.
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~+ Bwstem Test

Station: aa Equipment: I |

Model:  1+0 4xE1
Status:  DNormal
Remote: Station bh Equipment 1

o o IDU
w1t Tributary 1 -]+ W TR |
i =E|T > o >
Tributary N—= -+ | X D \
Txibu 1 =—|=[Tox| _ oy  /
:*mj7 0% Fu[4Eo
Tributary N=—|= || X | D

A fter modulation, the traffic, which is intermediate frequency(IF) siganl novr,
15 connected back to the demodulator, so that the traffic s looped-back
within local IDTU, with the help of transmission analyzer or the BER shown
on LCD, user can check out whether the IDT is Ok or not. Becanse this type
of loop-back will not only mntermpt the received traffic, tut also wall isolate
the equipment from momtor and control { M & C ) system, the setting of
this type of loop-back is only available on the panel of IDT.

Hote: Becanse loop-back wall intermpt the received traffic, it can only take
one type of loop-back in each hop at same time. Once an equpment 15 in.
loop-back status or in PRBES test status, its remote equipment can't take any
type of loop-back test and PEES test any more.

| Zooazz 1005 PM

Figure 8-36: IF Loopback Setting

8.7.3 RF Loopback
Under RF Loopback, 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.

a— Tributary 1
- f

Tributary 1

Tributiry N a Tributary M

== Tributary 1

e

=" Tributary M

IDUA

Tributary 1
Tributary N

Figure 8-37: RF Loopback

This function is performed only through the IDU’s LCD panel.
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~.+ System Test E |§|E|

Station: aa Equipment: I |

Model:  1+0 4xE1
Status:  DNormal
Remote: Station bh Equipment 1

Bl aa DU
e Tributay 1 [+ [BI| |8
3 =F |U o
TribumyN:: - | X e i) >
Trib 1=+ [Dn  [DM|
‘?m ;:: Eu4 ro]"'
Tributary N=—|« ||X| [|D

Fadio signal is looped-back in the cutput of ODU, With this fanction, wser
can check out whether the local IDU and local ODT are working correctly or
not.

Hote: Becanse loop-back wall intermpt the received traffic, it can only take
one type of loop-back in each hop at same time. Once an equpment 15 in.
loop-back status or in PRBS test status, its remote equipment can't take any
type of loop-back test or PRES test any more.

| ZooaMfzz 1006 PM

Figure 8-38: RF Loopback Setting

8.7.4 Remote Loopback

Under Remote Loopback, a self-detection test on the complete loopback from local to remote is carried out. This

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

\{rihntqry L]

-i—‘\wbularjlu
b DE-MUX e Tributary 1

b _\ : —= “Tributary N
~/ IDUA

Tributary 1 —s ™
[ .k, |
Tributary M —= *,
N,

Tributary 1 «— \-.
o

Tributary N =—

IDUB oD

Figure 8-39: Remote Loopback

< "

In the System Test window, tick the Setting column for Tributary 1. Press Accept Setting. The IDU’s first E1
interface is now performing the Remote Loopback test. There can be multiple selections for the test. Press Clear

All Test to stop all tests.
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+~+ System Test

Station: aa Equipment: | ! Remote Loopback  »
Model:  1+0 4xE1 {-Foial Loboplf{ack
Status:  Noxrmal oopbac
Remote: Station bh Equipment 1 EF Loop-back

R —. |Remote Loopback

-l 2 |PRES Test

= bh Tributary 1 —| TRT| i~ L= Trbutuyl

2 =3 -+ m* U | ot 2
Tributary N - D X |\ o Tributary N

oM
> Eo
LD

|
Tod}+ |+ Tributary 1
e T -

1 x |-+ Tribuiary N

: ¥
Trbutary N -

Traffic is looped-back from trlbutary cutput to trbutary mpat afterbeing
denmltiplexed within the remote IDU, This fimction is equal the =
connection from remote [IDT's tedbnatary outpat to its telatary inpat,

traffic is looped-back from one end of a hop to the other. It willbe very W

Status Setting
Trbutary 1 Maormal I¥ Loophack
Trbutary 2 Mormal I Loophack
Tnbutary 3 Hormal ™ Loophack
Trbutary 4 Mormal I Loophack
r
F Accept Setting

| 20034624 (0154 PM

Figure 8-40: Remote Loopback Setting

8.7.5 PRBS Test

Under normal working condition, other than the normal BER test, the PRBS function can be used as well to test the
individual link accumulated BER and stability of the system. While detecting, it is required to start the PRBS function.
This function setting is done through the NMS or the LCD display button.

Tributary 1
Tributary N

IDUA

Figure 8-41: PRBS Test

In the System Test window, enter “1” for PRBS Generator. Press Enable. The IDU’s first E1 interface is now
performing the PRBS test. Press Clear All Test to stop all tests or press Disable to stop this test.
Insert an error: Once the PRBS generator is enabled, it will insert PRBS into the selected tributary in order to test

the quality of signal.
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+~+ System Test

Status:

-3l aa
C

Station: aa Equipment: I | JPRBS Test -
Bodel:  1-+0 4xE1
il e

5 PRBS
Remote: Station bh Equipment 1 Clear All Test

L ocal Femote
. T lg ; Tributary 1
= J-p- -+ =

3 RF X e Tributary M|

PEBs| |G, | [PRBS|

Tributary 1 =-| =[G DM} -:] = Tributary 1
z I A |EY - = EU e O :
Tributary M-+ =||X | X Tributary I

PREES test 15 to check out transmission quality with build in transmission A
analyzer which comprises two compnents within IDU, PRES zenerator 5
and PEES amalyzer. Onee the PRES generator is enabled, it will insert

FRES into the selected tributary before nultiplexer and send an crder to W

PRBS Generator
iz inzerting PRBES into tn'butary{T Diisable | Insert an error |

PRBS Analyzer

hag analyzed PRES from tributary for |0 Ot Res
and has recorded BHYOL.

2003424 |02:06 PM

Figure 8-42: PRBS Test Setting

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 and Report Export. We shall explain the different mode in the coming

section.

8.8.1

Alarm Record

In the Main Window, select System Record > Alarm Record.
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+ -+ Main Window
Monitor

o Management Superuser  Help

EEX

Event Record
Login Record
Report Export

:

4

Station bh--Equipment 1 15 Ok.

| 22 Emuipment 1 BER is 000E-7 | 20057126

5:56 PN
Z

Figure 8-43: Alarm Record (1)

The following window appears: All the alarm record in the network will be recorded here. The levels of alarm are

classified into 3 levels: Critical Grade, Major Grade, and Minor Grade. The following states the detail items in every

level:

Critical Grade:ODU M/C,Cable,Mod,Demod,Link ID,Mux,PLL-Tx,PLL-Rx and SSPA.

Major Grade: T# LOS k; T#AIS.
Minor Grade:DSC,Far end,PA-I,-5V and Tx-POW.

Station Ho.

| Equip. | tmit

| A1 | Geate | From

i
g b

v

s,

Figure 8-44: Alarm Record (2)
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