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Introduction

Manual Conventions

The conventions used in this manual to illustrate instrument keys and display infor-
mation are as follows:

Thisis an example of ahardkey. They arelocated below the display in the handle of
HP ProBER 2 and give access to different sets of instrument settings. The key
shown here accesses the main menu of the instrument and returns the cursor to the
top of the display.

Thisis an example of a softkey. They are located immediately below the display and
are used to select instrument settings. The functions associated with softkeys are
shown in the display directly above the softkey and change as you move the display
cursor from one instrument setting to another.

u These are the cursor control keys. They are located in the handle and are used to
:l D move the display cursor from one instrument setting to another.




Introduction

HP ProBER 2 - an overview

2 Mb/s BER and signal quality measurementsin a hand-held tester

The HP ProBER 2 test set provides a powerful hand-held solution for testing 2 Mb/s
and 64 kb/s digital circuits. It offers extensive BER test functions plus a unique
range of signal quality measurements (pulse mask, jitter, level and frequency). This
unmatched (in a hand-held) test capability, combined with the intuitive operation of
HP ProBER 2, simplifies installation and maintenance testing for faster problem
resolution.

A range of signal quality measurementsfor faster problem resolution

Save time by quickly identifying signal quality problems before running long-term
error measurements or during trouble-shooting. With a single keystroke,

HP ProBER 2 rapidly identifies any frequency, level, pulse shape or jitter problem
ona2Mb/ssignal.

M easurement summary

HP ProBER 2 supports comprehensive functional and parametric capability provid-

ing the ahility to fully evaluate 2 Mb/s, n x 64 kb/s and 64 kb/s co-directional cir-

cuits.

« Extensive error and alarm generation and measurement

¢ ITU-T recommendations G.821, G.826 and M.2100 performance analysis

¢ Frequency and level measurements

¢ Pulse mask measurements (+ pulse, — pulse, pulse width ratio, pulse amplitude
ratio)

« Jitter measurements to ITU-T standard O.172 (supports pointer jitter tests)

¢ Delay measurement

¢ VF tone generation and measurement

« Timeslot activity monitor

* Line rate offset

¢ Frame data control and monitoring

¢ Synchronization status messages

« Built-in talk/listen capability
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Getting Sarted

This chapter isintended to give first-time users aquick over-
view of the main features of HP ProBER 2. It is arepeat of
the information in the Getting Started bookl et,
E7580-90013. Much of the information is repeated later in
this manual, but in greater detail.



Getting Started

Front Panel Features
TRANSMIT output

Speaker.

Menu field

Help message for
activefield.
(Availablein local

language.)

Cursor control keys.

Print on demand.

Start/Stop
measurement.

Microphone.

Backlight On/Off
(Hold down to
change contrast.)

~

~

EXT CLOCK IN input
|

ﬂ] HEWLETT
, PACKARD
SIG LOSS
ALARM
ERROR
~
HISTORY

LO BAIT

S a P

RECEIVE input

B dc input.
Ve

Highlighted
(active) field.

Reveasmore
choices.

Choices associated
with active field.

Softkeys
(Choicesindicated in
display above keys).

Actions datachange
and exits edit.

Moves cursor
to Menu field.

Automatically

A

|
PRINTER (an'd data) output.

configures
receiver to match
input signal.

Power On/Off
(Hold down until
display blanksto
switch off.)




Getting Started

Initial Switch-on
HP ProBER 2 is supplied ready to use straight from the box. There is no need to charge the battery. Use
the instrument until the battery is completely exhausted before giving it itsfirst charge.

When you first switch on HP ProBER 2, you may need to adjust the display contrast by holding down the
display backlight key . This cycles the contrast through its setting range. A quick press of the same key
toggles the backlight on and off.

Navigating around the displays

Before using HP ProBER 2, you'll need to know how to
select and change settings. Here’s how to do that.

1. Move within the display area by using the cursor contrg #-hentunrI .
=31 ode;
keysh4d N K1 an{§ . Return the cursor to the top ¢

TRy Setup
Settings| Tk = Rx

. . . 2 hibrs T R 2 hibis
the display quickly by pressifgiENU GI03(Em  |+-—m[_ G.I0a50)
2. In each of the display areas, the field that can be chan = —
(the active field) is marked by a “highlighted cursor”. In PCM30 FCME0
i Timeslot 1 Timeslat 1
the example shown here, iEREGAN PRBS15 | MU PRES15 | MU

3. Alternative selections/modes for the active field are
accessed using the softkeys below the display.

4. When a field has more than five choices, a softkey
labelledYEIER is provided. Press it to reveal more
choices.

eaelect the required test mode.

Thru
3 Only hode

Choosing your HEL P Language

The HELP messages displayed on the screen can be provi(menu
in English and one other language. The other language | Inet._confy
depends on which HP ProBER 2 option you have ordered. Beep On Ertor

Beep On Alarm:
1. ChooséMENU] RYLIE Other , IYGII then Backlight: [(10_Minutes |
- - - n . Digplay Contrast:
I e NilifeW to obtain the local language display, as Language:

shown.
2. Move the cursor down foanguage and choose the lan-
guage required from the menu.
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Getting Started

Setting the Dateand Time

When results are recorded, it is useful to have certain events
time-stamped, for example, Alarms, Error Seconds, etc.
Here’s how to set the date and clock:

ChooséMENU) (WY More RUEH
RIEGETY to obtain the Time and Date display, as
shown.

1.

Type:

henu

TimeiDate

Date: & Aug 1999
Time: 71148

2. Move the cursor tBate and enter the correct date using
EXl PN b4 L and[J: Then presENTER) to
action your edits or prej[SISal] to escape.

3. Move the cursor tdime and enter the correct time, as

oselect the desired function.

Tirme!
Date

MORE

Options

above.

Taking Care of your Battery

HP ProBER 2 uses a high-performance Nickel Metal Hydrid
(NMH) rechargeable battery pack that may not be fully

charged when you receive the instrument. Whatever the stz
of charge, use HP ProBER 2 until the battery is completely
exhausted before being given its first charge. This ensures
that the battery charge indicator is more accurate. Maximuri
accuracy is obtained after the battery has been fully

discharged and recharged twice. Access the indicator by

choosingMENU) , [SGH . FIEA L4 EEIEMED - 't

takes a few minutes for the indicator to stabilize.

henu
Type:

Battery Life

Battery Life Remaining iH 0M

—

oselect the desired function.

Charging your Battery

To recharge the battery, first fit the appropriate adapter
(supplied) to the charger, as shown. Normally the battery w
be fully charged after 5 hours.

Note that HP ProBER 2 can be used while the battery is
charging.
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Verify Instrument Operation

Before making measurements, run a Self Test to check that Wen
HP ProBER 2 is operating correctly. Type:

Self Test Quick Tests

Caonnect the receiver to the transmitter

with a loop-back cable and press
N OT=XON oo § otner BV seifiest § - MR
Quick Tests §

2. Connect the TRANSMIT 75Q port to the RECEIVE 75Q
port using the supplied cable.
Overall Status:

3. Press[START/STOP] to run the self test. After afew sec- TeTee sl mode.
onds an Overall Satus PASS or FAIL message will be 0
displayed.

4. If the FAIL message isdisplayed, HP ProBER 2 should be
returned to an HP Service Office for repair. For an up to
datelist of offices, seethe HP Website at URL:
http://www.tmo.hp.com/tmo/TM Top/English/index.html

Performing M easurements with HP ProBER 2

You're now ready to perform measurements with HP ProBER 2. Full details of the measurements and how
to perform them are in this User Reference Manual. The basic procedure is:

1. Select the test interface.

2. Set up the measurement parameters.
3. Perform the measurement.

4. Display or store the results.

The chapters in this User Reference Manual are set out in this order.

The Quick Reference Guide is a handy reminder of how to access the various measurements and features of
HP ProBER 2.

The Service Manual includes procedures for verifying the performance as well as how to change the battery,
should this be necessary.




Getting Started
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| nstallation

First-time users, especially, should read this chapter before
using HP ProBER 2. It contains information that must be
followed to ensure the safety of the operator and the long life
of the instrument.



Installation

Initial Inspection

WARNING TO AVOID HAZARDOUSELECTRICAL SHOCK, DO NOT PERFORM
ELECTRICAL TESTSWHEN THERE ARE SIGNS OF SHIPPING
DAMAGE TO ANY PORTION OF THE OUTER ENCLOSURE (COVERS,
PANELS, METERYS).

Inspect the shipping container for damage. If the shipping container or cushioning
material is damaged, it should be kept until the contents of the shipment have been
checked for compl eteness and the instrument has been checked both mechanically
and electrically. Procedures for checking electrical operation are given in the
Service Manual. If the contents of the shipment are incomplete or if thereis
mechanical damage or defect, notify the nearest Hewl ett-Packard office. If the
instrument does not pass the electrical performance tests given in the Service
Manual, notify the nearest Hewlett-Packard office. If the shipping container is also
damaged, or the cushioning material shows signs of stress, notify the carrier as well
as the nearest Hewlett-Packard office. Keep the shipping materials for the carrier’s
inspection. The Hewlett-Packard office will arrange for repair or replacement
without waiting for claim settlement.

A list of Hewlett-Packard Sales and Service Offices is available through the HP
Website at URL:
http://www.tmo.hp.com/tmo/TM Top/English/index.html

Operating Environment

This instrument is designed fbadoor use only.

DO NOT operate the product in an explosive atmosphere or in the presence of
flammable gasses or fumes.

This instrument may be operated in environments within the following limits:

Temperature: 0°C to +5@C (operating);
0°C to +4@C (charging).

Altitude: Up to 3050 m (10,000 ft)
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CAUTION

CAUTION

Installation

Humidity: Up to 95% relative humidity to 40°C, but it should be protected
from temperature extremes which may cause condensation.

Thisinstrument isdesigned for usein Installation Category Il and Pollution Degree 2
per IEC 1010 and 644 respectively.

Thisinstrument hasan external dc charger unit which has an autoranging line voltage
input. Ensure the line supply is within the range 100 to 240 V ac.

Safety Precautionsfor the User

The following general safety precautions must be observed during all phases of
operation, service, and repair of thisinstrument. Failure to comply with these
precautions or with specific warnings elsewhere in this manual violates safety
standards of design, manufacture, and intended use of the instrument. Hewlett-

Packard Company assumes no liability for the customer’s failure to comply with

these requirements.

In particular, the operator should note the following safety information:
» “Safety Symbols” on page 2-4.

» “Connecting the dc Charger to the ac Power Supply” on page 2-6.
» “Operating Environment” on page 2-2.

» “Battery Replacement” on page 2-6.

» “User’s Maintenance” on page 2-8.

DO NOT operate damaged equipment: Whenever it is possible that the safety
protection features built into this product have been impaired, either through

physical damage, excessive moisture, or any other reason, REMOVE POWER and

do not use the product until safe operation can be verified by service-trained

personnel. If necessary, return the product to a Hewlett-Packard Sales and Service

Office for service and repair to ensure the safety features are maintained.
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WARNING

CAUTION

Installation

Safety Symbols

The following symbols on the instrument and in the manual indicate precautions
which must be taken to maintain safe operation of the instrument

The product is marked with this symbol when it is hecessary for the
A user to refer to the instructions in the supplied documentation.

Indicates the field wiring terminal that must be connected to earth
ground before operating the equipment - protects against electrical
shock in case of fault.

/J—/OR_I_ Frame or chassis ground terminal - typically connectsto the
equipment’s metal frame.

“\_~ Alternating current (ac)

— Direct current (dc)

A Indicates hazardous voltages

Equipment protected throughout by Double Insulation or Reinforced
D Insulation, equivalent to Class || of IEC 536.

Warning denotes a hazard. It calls attention to a procedure, which if not
correctly performed or adhered to could result in injury or loss of life. Do not

proceed beyond a war ning until the indicated conditions are fully under stood
and met.

Caution denotes a hazard. It calls attention to a procedure, which if not correctly
performed or adhered to could result in damage to or destruction of the instrument.
Do not proceed beyond a caution until the indicated conditions are fully understood
and met.
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WARNING

Installation

Preparation for Use

If thisinstrument is not used as specified, the protection provided by the
equipment could beimpaired. Thisinstrument must be used in a normal
condition only (in which all meansfor protection areintact).

Power Requirements

HP ProBER 2 is powered from an internal 7.2 V dc battery or from an external
15V dc charger unit. The external charger requires a power source of 100 to
240V ac at a frequency between 47 and 63 Hz (nominal).

Total power consumption of HP ProBER 2 is 22.5 VA (maximum).

Battery Power

The rechargeable battery (Part No. E7580-60010) will typically power
HP ProBER 2 for more than 8 hours with the backlight off and Bit Error
measurement mode sel ected.

Charging the Battery

HP ProBER 2 uses a high-performance Nickel Metal Hydride (NMH) rechargeable
battery that may not be fully charged when you receive the instrument. Whatever the
state of charge, use HP ProBER 2 until the battery is completely exhausted before
giving it itsfirst charge. Thiswill ensure better accuracy from the battery charge
indicator, see “Charging the Battery” on page 8-9.

To recharge the battery, plug in the charger using the appropriate adapter (supplied).
Normally the battery will be fully charged after 5 hours. In exceptional circum-
stances where the battery may have become deeply discharged, a charge time of
24 hours may be required. Note that HP ProBER 2 can be used while the battery is
charging.
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Installation

dc Connector Polarity

)

+VE

Battery Replacement

Refer to the instructions in the Repair section of the Service Manual for details of
how to replace the battery.

WARNING
CONTAINSNICKEL METAL

@ ? HYDRIDE. BATTERY MUST BE
N RECYCLED OR DISPOSED OF
PROPERLY.

Connecting the dc Char ger to the ac Power Supply

Power Cord

The universal dc charger comes with a choice of power connectors as shown in the
drawing below. Choose the connector appropriate for the country of use and slide it

into the body of the charger, as shown in “Charging your Battery” on page 1-4. Your
charger is now ready for use.

Available ac Power Connectors Configurations
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CAUTION

75Q RECEIVE

75Q TRANSMIT

120Q RECEIVE

120Q TRANSMIT

EXT CLOCK IN

RS232 PRINTER

Installation

Connecting to the Networ k

The network connectors are located at the top of the instrument.

When connecting or disconnecting HP ProBER 2, ensure that you are grounded to
bring you and the instrument to the same static potential.

Receiver input interface. Allows the connection of 75Q unbalanced data signals.

Transmitter output interface. Provides 75Q unbalanced data output.

Receiver input interface. Allows the connection of 120Q balanced data signals.

Transmitter output interface. Provides 120Q balanced data output.

Allows connection of a 75Q timing reference as per CCITT G.811. The reference
format may be either clock or data.

External printer connection details are given in "Connecting an HP 15730A/B
Printer" on page 7-7.
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Installation

User’s Maintenance

M aintenance appropriate for the user is:
» Cabinet cleaning.
» Battery replacement.

Cabinet Cleaning

Clean the cover using a damp cloth only.

Battery Replacement

Refer to the instructions in the Repair section of the Service Manual for details of
how to replace the battery.

WARNING No user serviceable partsinside. Refer servicing to qualified personnel.
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Managing the Displays

Find out how to navigate the displays and modify display data
by reading this chapter.



Managing the Displays
Accessing the Displays

Accessing the Displays

The user interface is provided by the display softkeys and the front panel keys.

The softkeys provide access to seven different instrument setup areas:

[ TX/RX Setup |
[ Test Setup

[ Signal Quality |

[ Graphs
| Log/Print]
{Other

Allows control of the main Transmit and Receive settings.

Allows control of the test features: Errors & Alarms,
Frequency Offset, Channel Associated Signaling Setup, VF
Tone Transmission, DTMF Dialling, Frame Control and
Spare Bit Setup.

Allows control of the Test timing and displays the selected
measurement results.

Allows control of Jitter measurements and displays received
frequency offset, level, pulse mask and jitter results.

Displays the stored graphical results.
Allows control of logging results to the external printer.

Allows control of Time & Date, Talk/Listen, Calibration, Self
Test, Instrument Settings, Beep on Error, Beep on Alarm,
Backlight Mode, Display Contrast, Language and Battery
Life. A list of the Options fitted can aso displayed.

To move within the display areas use the cursor control keysR 4 I\, K] ad[ 3
To return quickly to the top of the display, press .
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Managing the Displays
Navigating the Displays

Navigating the Displays

In each of the display areasthefield currently able to be changed is marked by a
“highlighted cursor”. In the display shown below, the highlighted cursor is

1

[T - Rx ]

Menu

Test Mode:

TAIRH Setu
Settings| T = Rx

2 Mhis
GI03{750)
HOB3

Internal
PCM30

Timeslot 1

User Word

— [ERETRE)]

2 Mhis

HOB3
Terminated
PCM30
Timeslot: 1
User Word

Select the reguired test mode.

Thru
hode

The menu of selections available for the active field is displayed on softkeys at
the bottom of the display. The choice from the menu is made using the keys
situated immediately below the display.

Chd

The highlighted cursor is moved around the display g 44/ K1
or can be quickly returned to the top of the display by pre$sigmu) .

Menu
Test Mode:

TR Setup

Te + Fx |

Seftings[_Tx = Fx |

2 Mhbis
[ERIETEY
HCOB3
Internal
PCM30

Timeslot 1

I T |

2 Mhis
GI03{750)
HOB3
Terminated
PCM30
Timeslot 1
PRBESTS [ MU

Select the required test pattern.

MORE

4 When a field has more than five choices a softkey lab|[Je]l= is provided.

When [YIelzld is chosen the remainder of the menu is revealed.
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Managing the Displays
Modifying Display Data

Modifying Display Data

Display datais modified using K4 T B 3. the display softkeys, and
[ Cancel ]

henu [ TARN Setup |
Test Mode: | Tx + Rx | Seftings[ Tx = Rx |

2 Mhis Tx R 2 Mbis
WORD [0101010]

Press EMTER to change settings.
Press Cancel to exit

FRESTS T 1T

9 Lse fp and softkeys to set desired
[ rrogrammable word.

CAMCEL

1 Inthe USER WORD example B] and [ 3 move the cursor to the bit to be edited.
and [FIYER allows you to change the Word length.
B and | change the value of the chosen bit.
actions the changes and exits the edit.
alows you to exit the edit without change.
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Managing the Displays
LEDs

LEDs

There are seven LEDs on HP ProBER 2. The significance of each is described here.

Signal Loss

dc In
Alarm
[ oy

Error

History

Low Battery

Start/Stop

Signal LossLED

When this LED islit, it indicates that no data transitions are present at the Receive
Input. In other words, thereis aloss of signal.

Alarm LED
When lit, this LED indicates that an alarm condition exists.
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Managing the Displays
LEDs

Error LED
This LED islit when an error has been detected.

History LED

When lit, this LED indicates that an alarm or error has been detected. When the
alarm or error has occurred during a measurement period controlled by the

START/STOP ] key, the cause of it being lit can be determined by looking at the
Results page of the display. The LED is reset when a measurement gating period is
started.

Low Battery LED
When this LED islit, the battery requires charging. To see the precise battery

capacity remaining, press (MENU), [JISIREA. and CENGNIERY - Wait for

approximately 3 minutes for the charge level indicator to stabilize. See"Charging
the Battery" on page 8-9 for more information.

Sart/Sop LED

This green LED islit during a measurement gating period. Note that it takes
approximately one second for the LED to go out after pressing the START/STOP

key.

dcInLED

This LED islit when HP ProBER 2 is operating from the dc power supply provided
by the charger unit and the battery is being charged.
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Setting the Interfaces

Thisisthefirst step in using HP ProBER 2 - connecting to the
network and setting up the transmitter and receiver.



Description:

NOTE

HOW TO:

Setting the Interfaces
Connecting to the Network

Connecting to the Networ k

HP ProBER 2 provides 75Q unbalanced and 120Q balanced transmit and receive
interfaces. For details of the connectors, see “Connecting to the Network” on
page 2-7.

To prevent distortion of the results only connect cables to one of the Transmit or
Receive portsi.e. Tbor 120

The receive interface termination can be:
Terminated - 0 dB Gain

Monitor 20 dB Gain - to compensate for a low level signal at a network
equipment monitor point.

Monitor 26 dB Gain - to compensate for a low level signal at a network
equipment monitor point.

Monitor 30 dB Gain - to compensate for a low level signal at a network
equipment monitor point.

Bridged - high impedance.

HP ProBER 2 also provides a@%EXT CLOCK IN port which accepts a 2 MHz
clock source complying with ITU-T G.703 Section 10 (Reference 1).

1 ChooseMENU) RGN to obtain the Transmit and Receive interface
display. Scroll down to select the receive interface termination, as shown.

henu TRy Setup

Test Mode: | Tx + Ry | Settings[ Tx = Rx |

2 Mhis Tx R 2 Mhis

ERIETETTE | it o G 7037 ag)
HDB3

Internal
PCM30

Timeslot: 1 Timeslot: 1

FPRESTS [ MU FRESTA [ MU

Select maonitor gain, terminated
OUr bridged (Hi-Z).
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Description:

NOTE

HOW TO:

Setting the Interfaces

Setting Transmit and Receive Interfaces

Setting Transmit and Receive I nterfaces

HP ProBER 2 can be configured to:

Transmit and Receive simultaneously,

Operate in Receive Only mode or

Operatein Thru Mode.

Thru Mode allows non-intrusive monitoring of live traffic.

Receive Only mode extends the time between battery charges.

1 Choose Y to obtain the Transmit and Receive interface

display, as shown.

Menu

Test Mode:

etup
Seftings[ T = Foc ]

2 hbig

G.T03(TE0Q)

HOB2

Internal

PCM30

Timeslot 1

PRES15 [ MU

2 big

G.r03(TE0Q)
HOB3

Terminated
FCM30

Tireslot 1

PRBST5 [ ITU

Select the required instrument

contral menu.

MORE

2 Pressk/ then choose your operating mode from |EER.-

[ Thru Mode §

If is chosen the Transmit and Receive settings can be coupled together

or independent of each other:

- any change on either Tx or Rx will automatically occur on the other.
- changes to Tx and Rx settings must be made independently of each

other.

If EEEeIIM is chosenonly the Receive settings are available.

If YR i s chosen the received signal can be:

- returned to the network without being modified.

- modified before return to the network




NOTE

Tx/Rx Parameters:
Tx Rx
Line Rate Line Rate
Line Line
Impedance |Impedance
Line Code |Line Code
Clock L
Source Termination
Frame Type |Frame Type
Timeslot Timeslot
Test Pattern |Test Pattern

Setting the Interfaces
Setting Transmit and Receive Interfaces

In [EYEMIRE mode, timeslots not selected are passed through unmodified. When
Timeslot: None is selected, changes to the frame structure are permitted without
changing any of the timeslot data.

10

11

Now choosetherest of the Tx and/or Rx Interface parameters, in turn. A menu of
the parameters is shown in the table to the | eft.

Choose the Line Rate required.
If Option 002, Co-directional Interface, is fitted is added to the menu.

Choose the Line Impedance required. If Line Rate [ (Option 002 only) is
chosen, only isavailable.

Choosethe Line Code. The Line Codeis set to co-directional if Line Rate
YNNI is chosen.

Choose the Clock Source required. If | EXEE] is chosen, a2 MHz clock
complying with ITU-T G703 Section 10 (Reference 1) must be connected to the
75Q EXT CLOCK IN port, evenif Line Rate is selected.

If Line Rate YR is chosen choose the OCTET dtate.
If Line Rate YR is chosen, choose the Frame Structure.

If any Frame Structure other than is selected, choose the test
Timeslots.

Use P and j dtoselect asingletimesiot or use EXEl. KA IV B [F ad
SRS AR KK and [ to select single or multiple

timeslots.
Press(ENTER] to action your edits or press to escape.

Choose atest PRBS/Word Pattern or atest VF Tone. The Tx and Rx test patterns
arecoupled. A change on onewill occur on the other except when [[IfffJ ischosen
as the Receive pattern.

If is chosen as the Receive pattern then bit error measurements are

disabled.
If is chosen use [VSAYE] EE [XEIE . [ and [ to set the
user word value.

Press[ENTER] to action your edits or press to escape.
If is chosen, see “Generating a VF Tone” on page 5-7.
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Description:

NOTE

Setting the Interfaces
AutoSetup

AutoSetup

HP ProBER 2 can be configured to match the received signal using the

AUTOSETUP] feature.

When [AUTOSETUP] is pressed, HP ProBER 2 will monitor the received signal to
detect thelinerate. If 2.048 Mb/s or 64 kb/sis not detected, AutoSetup will halt and
Signal Losswill be indicated.

If 2.048 Mb/s or 64 kb/sis detected, HP ProBER 2 will attempt to match the
framing present on the received signal. If PCM 30, PCM 31, PCM30CRC or
PCM31CRC is not detected, it will be assumed the received signal is Unframed.

HP ProBER 2 will next check for avalid test pattern in the received signal.

If avalid test pattern is not detected, the Line Rate and Framing settings will be
retained.

1. If ameasurement is running under the control of Test Timing, this must be halted

by pressing before AutoSetup can be used.

2. If AutoSetup is running and you wish to make ameasurement under the control of
Test Timing, Autosetup must be halted by pressing .

3. If HP ProBER 2 does not find a recognizable test pattern distributed across all the
timeslotsin a2 Mb/s signal, it will terminate its search.
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Test Setup Features

Now that you've set up the interfaces (see Chapter 4), you are
ready for the second stage - setting the measurement
conditions, such as adding alarms, setting signaling bits or
generating a VF tone.



Test Setup Features
Adding Alarms or Errors

Adding Alarmsor Errors

Description: Alarms or errors can be added to the transmit signal during testing. Anindication of
received alarms and errorsis displayed.

The following alarms or errors can be added:

» Alarms- LOS (loss of signal), AIS (alarm indication signal), LOF (loss of
frame), Timeslot AlS, RDI (remote defect indication), RDI MF (multiframe).

» Errors- Bit, Code, FAS (frame alignment signal), CRC (cyclic redundancy
check), E-bit.

Bit, Code, CRC and E-bit errors can be added singly or at one of the predetermined
error ratesin therange 1in 108 to 1in 10”. FAS errorscan be added at 1in 4, 2in 4,
3indand4in4(al).

NOTE If Option 001, Advanced Signal Quality Measurements, isfitted and Jitter isenabled,
Error Add is disabled but Alarm Add is available.

HOW TO: 1 Choose (MENU), IETIEEUTN- A4 to obtain the Alarm or Error
Add display, as shown.

Menu Test Setup
Function: AlarmiError
2 Mhis T i 2 Mbis
Alarm Off [--e e — Mo Alarms
Mo Errars

esmect the required test function.

2 Choosethe Alarm Type.

3 ChoosetheError Add Type and Raterequired. Notethat Errorsand Alarms can
be added to the transmit signal at the same time.
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Test Setup Features
Adding Frequency Offset

Adding Frequency Offset

Description: The capability of the network equipment to reliably recover the clock is tested by
varying the clock rate of the generated data and checking for errors.

The measurement can be made in aloopback or a cross multiplexer configuration,
and is generally of short duration.

Frequency Offset can only be added to the generated 2 Mb/s signal if Clock Source
=] is chosen.

Frequency Offset can be added at:
+ Preset ITU values - EEEH) o EEHR

o User defined valuesin the range =100 ppm.
HOW TO: 1 First choose Clock Source onthe display. Then press

(MENU), IS \4 IEEZXSIET to prepareto add Frequency Offset, as
shown.

Menu Test Sety
Function:

2 hbis T Ry 7 Mbis
Offset 0.0pprm |-~ — s

esmect the required test function.

2 Choose the amount of Frequency offset required from the menu.
If youwish to add frequency offset at other than the preset values, use [ZE. K]
D, A 4 and Y to choose the amount of frequency offset.
Press to action your edits or press to escape.

NOTE The Frequency of the received signal and the Frequency Offset present on the
received signal are also displayed on the (MENU), [EIIEeNEITN . display.
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Description:

HOW TO:

Test Setup Features
Setting Signaling Bits

Setting Signaling Bits

Channel Associated Signaling (CAS) is transmitted in Timeslot 16 when |[eVES
or |FENEeR™ framing is chosen on the RISy display. CAS provides
the information necessary for switching and routing all 30 timeslots.

The ability to set the value of the CAS bits alows testing of the routing and
switching of any or al of thetimedlots.

1 Choose (MeNu), IETEEETT. A4 to obtain the Channel Associated
Signaling setup display.

2 Usethecursor keys 4 I B and [§ and the softkeys [ and [ to set the
vaue of the CAS signaling bits, as shown.

Menu Test Setup
Function: CAS

ABCD TS ABCD TS ABCD TS ABCD
goto [ 9 {1010 (17 | 1010 |25 [ 1010
1010 |10 | 1010 (18 | 1010 |26 | 1010
1010 |11 | 1010 (19| 1010 |27 | 1010
1010 |12 | 1010 |[20 | 1010 |28 | 1010
1010 |13 | 1010 |[21 | 1010 |28 | 1010

1010

1010

1010 |14 22 (1010 (30 {1010
1010 |14 23 (1010 (31 {1010
1010 24 | 1010

0Use cursor and softkeys to modify ABCD bits.

m-uqcnm-hwm—ka
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Description:

HOW TO:

Test Setup Features
Setting Spare Bits

Setting Spare Bits

With [ENVENEReY or [EEYERERE] framing, spare bits Sa4 to Sad can be used to
send optional network messages, for example a Synchronization Status M essage.

1 Choose (VEND), ISR K2 to obtain the Spare Bit

setup display, as shown.

Menu Test Setup
Function: Sa_ Bit Control

Sync. Message

EELE  Cuality Unknown

SMF1 SMF2
Sad 0000 oooo
Sas 00oo_ ooan
Sahk 0oon_ ooan
Sa7 0000 0ooo
Saf 0000 oood

Status Message.

Synchronization Status M essage

2 Choose the Sa bit in which the Sync Message is to be inserted.
Choose the Sync Message to be inserted.

Bit Value

Select Sa hit to carry Synchronisation

3 Usethe cursor keys {4 I, B and [, and the softkeys [§] and [ to set the

spare bit value.
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Description:

HOW TO:

Test Setup Features
Setting Framing Bits

Setting Framing Bits

When FeYEY] or ZEYERER® framing is chosen, the Multiframe Alignment
Signal (MFAS) provides synchronization of the signaling multiframe.

When [FNENSRE o [ESYERSRE) framing is chosen, a CRC-4 Multiframeis
formed. CRC MFAS provides synchronization of the CRC-4 Multiframe.

Onthe display, the following frame bits can be set:
. - Si-bits, Sa4 - Sa8, MFAS, X-hits

. - MFAS, X-bits, CRC MFAS

« EeYEH - Si-bits, Sa4 - Sa8

. - CRC MFAS

Choose (VENU), NI K4
display.

Use the cursor keys 4. I B ad ¥ and the softkeys [§] and [ to set the
required bit values, as shown.

=

to obtain the Frame Control

N

henu Test Setup
Function: Frame Control
Si FAS
Timeslot-0 (FAS) TR
51 A Sad-Sad

Timeslot-0 {MFAS) [A0Tal 11111
WFAS T
Timeslo:16 (Frame-0) oooo 1011

o Edit hit field.
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Description:

NOTE

HOW TO:

Test Setup Features
Generating a VF Tone

Generating a VF Tone

Telephone channels can be verified by inserting a Voice Frequency Tone at the
transmitter. The tone should be verified in both level and frequency at the receiver.

1. The VF tone feature is only offered when both Tx and Rx are selected for single
timeslot operation.
2. VF toneis not offered whilst Jitter measurement is enabled.

1 Onthe(MENUJ, display, select [NEVMVERITNE asthe Test Pattern.
Then choose (MENU), IR A4 to obtain the VF Tone test

display, as shown.
Menu Test Setup
Function: WF Tone
2 hbrs T R 2 hbis
Timeslot 1 #------—m [ Tirneslot 1
Dial
Freq: 820 Hz Fregq: 0 Hz
Level: +0 dBmD Level: -60 dBm0

eaelect the required test function.

Frame
Caontrol

Alarm/f

2 Choose the timeslot in which you wish to insert the VF Tone.
Use PP and |4 to select asingle timeslot or use Xl KA IV B [
Select/Delete and\ DY to select single or multiple timeslots.
Press[ENTER] to action your edits or press to escape.
3 If required, choose [Tm to enter a phone number for dialling.

EI 4| V] Al and to enter the phone number.
Press to dial the number or press[eERIg] to escape.

4 Choose a preset tone frequency or make your own choice using [l K] [ 3

A adp\
Press to action your edits or press to escape.

5 Use Bl K1 3 A4 ad P\ to choose the tone level.
Press to action your edits or press to escape.

6 Adjust the loudspeaker volume if required using P and 4.
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Description:

HOW TO:

Test Setup Features
Configuring as a Telephone Handset

Configuring as a Telephone Handset

You can use HP ProBER 2 as a telephone handset by talking into the built-in
microphone and listening to the built-in loudspeaker.

It can be connected to a 64 kb/s voice channel (Timeslot) for communication
purposes.

1 Choose (MENU), VISR, [T, A4
the Talk/Listen display, as shown.

Talk/Listen Jf -l Enabled KRRBEN

Menu

Type: Enabled
2 hibis Tu = 2 Mbisg
[ Timeslat T r—®--—M[_Timeslok T_]
Fregq: 0 Hz
Level: -60 dBma

9 Select talkilisten enablefdisable.

Disabled | Enahled

2 Choose the timeslot (voice channel) in which you wish to communicate.

Use PP and 4 to select asingle timesiot or use EXFll KA INEI 3 ad
REPEEE . BRI [EEEWALN to select single or multiple timeslots.
Press ([ENTER] to action your edits. Press|[SElga] to escape.

3 If required choose ERIVIEREIHINEY to enter a phone number for dialling.
Use and BN to set the number of digitsin the phone number.
I IV ]A] and Bl to enter the phone number.
Press to dial the number. Press to escape.

4 Adjust the loudspeaker volume as required using the P and |4 softkeys.
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Description:

HOW TO:

Test Setup Features
Enabling DTMF Dialling

Enabling DTMF Dialling

DTMF Dialling allows dialling of phone numbers to establish a communications or
test channel.

1 Accessthedisplay viaTak/Listen or VF Tone as follows:

Via Talk/Listen

Choose (MeNU), SRS, SN A4 and

) I]!
move the cursor to Talk, as shown. Then choose to obtain the
DTMF Dialling display.

Menu Other

Type: | TalkiListen | Enabled ]
2 hbrs T R 2 hbis
[ Timeslot T Ji—®-—w[_Timeslot T ]
Fregq: 0 Hz
Level: -60 dBm0

eaelect OTMF Dialling to dial numbers.

ViaVF Tone

On the(MENUJ, display, select asthe Test Pattern.
Then choose (MENUJ, v} and movethecursor to Dial,
as shown. Then choose S]] to obtain the DTMF Dialling display.

Menuy Test Setup
Function:

2 Mbig T Rx 2 Mbig

[ Timeslot 1]+ [_Timeslot T ]
Freq: 0 Hz
Lewal: -60 dBmD

ePress the softkey to dial DTMF string.
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Test Setup Features
Enabling DTMF Dialling

2 Enter the phone number to be dialled
Use and BN to set the number of digitsin the phone number.
V=l I3 M and B to enter the phone number.
Press to dial the number. Press to escape.
The status message “Dialling DTMF Number Now” isdisplayed in the Help

window during dialling.
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Making M easurements

This chapter tells you how to perform measurements with
HP ProBER 2 once you have set up the interfaces, see
Chapter 4, and measurement conditions, see Chapter 5.



Description:

NOTE

HOW TO:

Making Measurements
Setting Test Timing

Setting Test Timing

The test measurement period may be:

. - Started and stopped by pressing [START/STOP -

. - Set to a predetermined duration. Started by [START/STOP ] and
stopped automatically at the end of the timed period.

. - Set to a predetermined duration. Started automatically at the
programmed date and Time and stopped automatically at the end of the timed
period.

The test duration can be a preset period of 10 seconds, 1 minute, 15 minutes or
1 hour, or a user-defined period up to 99 days, 23 hours, 59 minutes and 59 seconds.

Test durations greater than 8 hours are only possibleif HP ProBER 2 is connected to
the line supply viathe dc charger.

While the measurement is running the elapsed test timeis displayed at the bottom
right of the display.

1 Choose(MENU), RS A4 to obtain the Test Timing display.
2 Select the Test Type you require, as shown.

Menu
Type:

Test Type Delayed
Duration 10 Seconds
Start 27-Jul-1995

00:00:00:00

eaelect the test type.

Manual Single Delayed

3 If is chosen, the test must be started and stopped by pressing

START/STOP |-
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Making Measurements
Setting Test Timing

4 If is selected, move the cursor to Dur ation and choose a preset
measurement period or your own measurement period.
To choose your own measurement period use [N, K1 I3 A @9\
Press(ENTER] to action your edits or press to escape.
PressSTART/STOP ) to start the test.

Press[START/STOP | againif you wish to stop the test before the measurement
period has finished.

5 If is selected, move the cursor to Duration and choose a preset
measurement period or your own measurement period.

To choose your own measurement period use [l K1 3 A a9 I\
Press[ENTER] to action your edits or press to escape.

Move the cursor to Start and set the start date using [ B 3 kA 29
Press[ENTER] to action your edits or press to escape.

Move the cursor to Time and enter the start time using [, K. 3 k4 ad

Press[ENTER] to action your edits or press to escape.

The test will start when the start date and start time are reached.

Once the measurement has started, press [ START/STOP ) if you wish to stop the
test before the measurement period has finished.

If you press[ START/STOP ) before the delayed measurement period has started,
HP ProBER 2 will start a measurement period using the duration as previously
set for the delayed measurement.
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Description:

HOW TO:

Making Measurements
Measuring Errors and Alarms

Measuring Errorsand Alarms

Error Count, Error Ratio and Errored Second results are available for each of the
following error sources:

Bit
Code
FAS
CRC
E-Bit

A summary of theresultsis available and provides an Error Count, Error Ratio and
Errored Seconds for each of these error sources plus an Alarm Seconds Count. The
following Alarm Seconds Results are available:

LOS (Loss of Signal)

AIS (Alarm Indication Signal)

LOF (Loss of Frame)

TSAIS (Timeslot AIS)

CAS MF Loss (CAS Multiframe Loss)

Pattern Loss

RDI (Remote Defect Indication)

RDI MF (Multiframe Remote Defect Indication)

For more information, see “Adding Alarms or Errors” on page 5-2.

1

Set up the transmit and receive interfaces. See “Setting Transmit and Receive
Interfaces” on page 4-3.

Choose the Test Timing required (see “Setting Test Timing” on pagad?)
start the test by pressifigTART/STOP)

ChoosgmMENU), RS . A4 to obtain the Error and Alarm

Results display, as shown opposite.

Choose the error summary, individual error results (Bit, Code, FAS, CRC or
E-bit) or alarm seconds results for viewing.
Any of the other results can be viewed without affecting the measurement.
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Making Measurements
Measuring Errors and Alarms

Menu
Type: Errorg+Alarms Bit
Total Current
Count 0 0
Ratio 0 0
ESecs 0 -
00:00:00:00
esmect the type of resulis to be displayed.

Note that the frame structure chosen when setting up the transmit and receive
interfaces affects which of the individual error results (Bit, Code, FAS, CRC or
E-bit) are available for viewing, as shown in the table below.

Error source
Frame
structure Bit Code FAS CRC E-bit

PCM30 . . .

PCM30CRC . . . . .
PCM31 . . .

PCM31CRC . . . o .
Unframed . .
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Description:

Making Measurements
Measuring Error Analysis

Measuring Error Analysis

Analysis results conforming to G.821 and G.826 are provided. For Option 003 only,
analysis results conforming to M.2100, M.2110 and M.2120 are a so provided.

G.821

Count and Ratio results of Errored Seconds (ES), Error Free Seconds (EFS),
Severely Errored Seconds (SES), Degraded Minutes (DM) and Unavailable Seconds
(UAYS) are displayed for the following error sources:

Bit

FAS

CRC

E-Bit

In addition, an Annex D Errored Seconds ratio (when an unframed frame structureis
chosen on the [IEIGEETENT display), a Code Error Seconds count and a Pass/Fail
result are displayed.

G.826

In-service, Near End and Far End results of Errored Blocks (EB), Background
Block Error (BBE), Errored Seconds (ES), Severely Errored Seconds (SES),
Unavailable Seconds (UAS) and a Pass/Fail result are displayed.

In addition, out-of-service results of Errored Blocks (EB), Background Block Error
(BBE), Errored Seconds (ES), Severdly Errored Seconds (SES), Unavailable
Seconds (UAS) and a Pass/Fail result are displayed.

Path Allocation

The Pass/Fail result is based on preset threshold settings. If athreshold is exceeded,
aFAIL result is displayed.

When measuring over a part of a path the Pass/Fail thresholds need to be reduced
according to the percentage of the path being measured.

The path allocation percentage reduces the threshold on a pro-rata basis.
The following Pass/Fail thresholds apply to a path allocation of 100%:

» (G821 - ESR <0.08, SESR < 0.002

* G826 - ESR <0.04, SESR <0.002, BBER 2 X 10
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Making Measurements
Measuring Error Analysis

In-service G.826 analysis allows setting a Path Unavailable Seconds (PUAS)
threshold. If the threshold is set and a PUAS count in excess of the threshold is
measured a FAIL result is displayed.

The PUAS threshold is unaffected by the Path Allocation.

M.2100, M .2110, M .2120 Analysis
(Option 003 only)

Previoudly ITU-T G821 was the only international recommendation available to
measure the quality of acommunications link. ITU-T G821 was originally an out-
of-service measurement and analysis for commissioning alink and troubleshooting
during severe disruption. The commissioning test was a one-month out-of-service
test based on errored and severely errored seconds. A one-month test with the
subsequent loss of revenue is clearly unacceptable.

Dueto demand ITU-T G821 also evolved into proprietary methods for in-service
testing based on FAS and code errors. Demand for high quality leased lines meant
an in-service performance standard, closer to real conditions and allowing
comparisons between providers, was required.

The ITU-T M.2100 series was specifically defined to provide a clear indication of
link quality, for service providers using long term performance analysis. “Bringing
into Service” and “repair criteria” analysis were also included.

M.2100 analysis is based on frame errors and provides Error Seconds (anomaly),
Severely Errored Seconds (defect) and Unavailability results for receive and
transmit directions. Transmit results are only available for 2 Mb/s signals with CRC
framing. Out-of-service testing is only available for the receive direction. M.2110 is
an out-of-service measurement for “bringing into service” testing of paths. A

15 minute BER test is performed and if this is error free, a 24 hour M.2110 test is
performed. If the 24 hour M.2110 test displays PASS (S1 limit not reached) the path
can be returned to service. If FAIL is displayed (S2 limit reached or exceeded) the
15 minute BER test should be repeated, If ? (UNCERTAIN) is displayed (result
between the S1 and S2 limits) run the 7 day BIS test.

The PASS, FAIL and UNCERTAIN parameters are determined by the S1 and S2
limits which are user selectable.

UNACCEPTABLE
S2

BIS Objective (BISO) — REGION OF UNCERTAINTY

S1 —TBRING INTO SERVICE
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HOW TO:

Making Measurements
Measuring Error Analysis

M.2110 BIS (Bring Into Service)

Provides a 15 minute, 2 hour, 24 hour and 7 day PASS, FAIL, ?indication for BIS

testing as described in M.2110. The ES and SES results are compared to the S1 and

S2 thresholds and indicate PASS, FAIL or ? (uncertain). If the result is “uncertain”,
the procedures laid down in M.2110 should be followed.

The S1 and S2 thresholds can be set in two different ways:
1 USER - S1 and S2 values are input by the user.

2 PATH ALLOCATION - HP ProBER 2 calculates the S1 and S2 values from the
user-entered Path Allocation value according to tables and procedures in M.2100.

M .2120 Circuit Maintenance

Provides a threshold report when any of the relevant thresholds are exceeded within
a 15 minute (TR1 ES and SES) or 24 hour period (TR2 ES and SES).

The TR1 and TR2 thresholds can be set in two different ways:
1 USER-TR1ES and SES, and TR2 ES and SES values are input by the user.

2 PATH ALLOCATION - HP ProBER 2 calculates the TR1 and TR2 values from
user-entered Path Allocation and Maintenance Factor values according to
M.2120.

1 Set up the transmit and receive interfaces. See “Setting Transmit and Receive
Interfaces” on page 4-3.

2 Choose the Test Timing required (see “Setting Test Timing” on pagead2)

start the test by pressiﬁgTART/STop
3 ChoosegMENU), AV B Anaysis W BUEl G521 B G826

(YIETe) . [YRERNe] . or YR to obtain the Analysis Results menu, as shown.

Menu | Results |
Type: [ Analysis | =521 T

Count Ratio Annex D
0.00000 0.00000

ES

EFS 0.00000
0.00000
O 0.00000
UAS 0.00000

Result Pass

Code Err Secs
Path Allacation 100.000% 00:00:00:00

Select the analysis type to be displayed.
M2120 available only with 2hbis Rx pattern set
to LIVE

ow

m

ow
oo ooo)

h.2100
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NOTE

NOTE

Making Measurements
Measuring Error Analysis

M.2100 analysis is an in-service measurement and therefore is only available when
the test pattern isset to live.

4 Choose G821 (Bit, FAS, CRC or E-Bit), G.826 (in-service or out-of-service),
M.2100, M.2110 or M.2120 analysis results for viewing, as appropriate.

Once atest has been run, you can switch between the various analysis typesto view
the results without losing data.
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Making Measurements
Performing a Trouble Scan

Performing a Trouble Scan

Description: Problemsin the network at all levels of the hierarchy can be detected by the
occurrence of errors and alarms.

When performing a Trouble Scan all possible error sources and alarms are scanned
simultaneously.
Any error count which is other than zero is displayed.

Up to four non-zero error counts are displayed in priority order:

CRC

EBIT

CODE

FAS

BIT

Jitter Hits (Option 001 only)

If any alarms are active an Alarm Seconds count is displayed.

HOW TO: 1 Set up the receive interface and if necessary the transmit interface. See “Setting
Transmit and Receive Interfaces” on page 4-3.

2 Choose the Test Timing required (see “Setting Test Timing” on pageaid2)
start the test by pressifigTART/STOP)

3 Choosegvenu), R A4 to obtain the Trouble Scan

display, as shown.

Menu
Type: Trouble Scan

NO
TROUBLE

00:00:00:00

oselect the test result page.
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Description:

NOTE

Making Measurements
Measuring Round Trip Delay

Measuring Round Trip Delay

Thetime taken for voice or datatraffic to passthrough the network is very important
as excessive delay adds distortion. Speech is particularly affected by delays longer
than 150 ms.

Round Trip Delay is a measurement of the total delay on the 'go’ and 'return’ legs of
aduplex path and istypically in the order of milliseconds.

HP ProBER 2 measures the time taken for atest pattern to be transmitted over the
'go’ and return’ legs of a duplex network path.

A test pattern is transmitted in an n x 64 kb/s path (or 2 Mb/s unframed path) and a
timer is set running. A loopback is manually applied to the network equipment to
return the test signal.

The received pattern stops the timer and the round trip delay is calculated.

1. Round trip delay is only possible at 2 Mb/s Line Rate.

2. Any error measurement must be stopped before the delay measurement can be
made.

3. The delay measurement must be terminated before an error measurement can be
started.

2 Mb/s D GO D

LINE LINE
EQUIPMENT EQUIPMENT

j RETURN j

LOOPBACK

TRANSMIT RECEIVE
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HOW TO:

Making Measurements

Measuring Round Trip Delay

1 If an error measurement is running, press  START/STOP | to terminate the

measurement.

2 Set up the transmit and receive interfaces. See “Setting Transmit and Receive
Interfaces” on page 4-3.

Connect a loopback to the network equipment.

4 ChoosgMENUJ,

shown.

Resulis FV §

, BEEY to view the delay results, as

henu
Type:

Delay

2 hhis

Delay Test - oo

2 Mhis
1170.019 ms

oselect the test result page.

MORE

5 ChooseDelay Test [fIY] to start the measurement.
The delay measurement range is up to 2 seconds with a resolution of 1 ms.
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Description:

NOTE

HOW TO:

Making Measurements
Measuring Frequency and Frequency Offset

Measuring Frequency and Frequency Offset

HP ProBER 2 measures the frequency of areceived 2 Mb/s signal relative to the
internal reference clock.

The frequency offset is also measured within the limits specified in ITU-T G703
< +50 ppm. For more information on frequency offset, see “Adding Frequency
Offset” on page 5-3.

Frequency measurement is not available when a Line Rate of 64 kb/s is chosen.

1 Set up the receive interface. See “Setting Transmit and Receive Interfaces” on
page 4-3.

2 ChoosgMENU), |SEIERTEINM A4 EEIEI to obtain the Frequency

display, as shown.

Menu
Type: Fraguency
Current
Frequency 2047800 Hz
Offset -200 Hz
=897 ppm

esmect the signal guality function.
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Making Pulse Mask Measurements (Option 001 only)

Making Pulse Mask M easurements
(Option 001 only)

Description: The received pulseis superimposed on the ITU-T G703 mask and a comparison is
made. A Pulse Mask: Pass or Fail result is displayed.
The comparison can be made on positive or negative pulses. Alternatively, the Pulse
Mask can be turned off and no comparison made.

Pulse width ratio and pulse amplitude ratio results are also displayed. Theratios are
calculated from positive with respect to negative.

NOTE 1. Pulse Mask measurement is only possible when Option 001, Advanced Signal
Quality Measurements, is fitted.
2. Pulse Mask measurement is not available when a Line Rate of 64 kb/sis chosen.
3. Resultsin the Signal Quality Summary are separate from those recorded in the
Pulse Mask measurement.

HOW TO: 1 Set up the receive interface. See “Setting Transmit and Receive Interfaces” on
page 4-3.

2 Choos¢vENU], EIENTER A4 to obtain the Pulse Mask
display, as shown below, and then pI@SFRART/STOP ) to start the pulse
capture.

The status messaffeulse capture in progressfndicates that the measurement
has started.

3 Whenthepulseisdisplayed, enableor disablethe TU-T G.703 Mask and choose
the captured pulse polarity.

Signal Quali

henu

Type: Fulse Mask +va pulses
Pulse
width
ratio 0.0o
Pulse
amplitude
ratio 0.0o

Pulse Mask Fail

oPress START to capture pulse.
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Making Measurements
Measuring Signal Level (Option 001 only)

Measuring Signal Level
(Option 001 only)

NOTE 1. Signal Level measurement is only possible when Option 001, Advanced Signal
Quality Measurements, is fitted.
2. Signal Level measurement is not available when Jitter or the Co-directional
interface is chosen.
3. Low level signals can be measured by selecting Monitor modes on the

display.

HOW TO: 1 Set up the receive interface. See “Setting Transmit and Receive Interfaces” on
page 4-3.
2 ChoosgmENU), [ EEIEISIEN A4 to obtain the Level Results, as
shown.
Menu
Type: Level

-0.4d
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Making Measurements
Measuring Jitter

Measuring Jitter

Description: Simultaneous Jitter and Error measurements are made when jitter option 001 is
fitted to HP ProBER 2 and the jitter measurement is enabled. Jitter measurements
areto ITU-T standard O.172.

Jitter Amplitude and Jitter Hits results are provided:
» Amplitude - Pesk to Peak, Positive Peak, Negative Peak
» Hits- Hit count, Hit seconds, Hit free seconds

A selection of jitter filtersis provided to allow received jitter to be compared with
the maximum input tolerance of the ITU-T G823 and G.783 masks:

* HP1- 20 Hz high pass
* HP2 - 18 kHz high pass
e LP-100kHz low pass

Filters|[SIga allowsjitter measurement in the range 2 Hz to gresater than 100 kHz on
the 1.6 Ul range.

The 16 Ul rangeis particularly useful in identifying jitter originating from pointer
movements.

NOTE 1. Jitter measurement is only possible when Option 001, Advanced Signal Quality
Measurements, is fitted.
2. Jitter measurement is not available when a Line Rate of 64 kb/s is chosen.
3. When Jitter measurement is enabled the Line Level, Pulse Mask and Error Add
features are not available.

HOW TO: 1 Set up the receive interface and transmit interface if necessary. See “Setting
Transmit and Receive Interfaces” on page 4-3.

2 ChoosgMENU), ERIENTERN . A4 to configure the jitter receiver

and view the jitter results.

3 Enable the jitter measurement by choos[e]NJ

4 Choose the jitter measurement range required from the menu (1.6 Ul or 16 Ul).
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Making Measurements
Measuring Jitter

5 Movethecursor to Hit Threshold and using [ESH. B [ 3 k4 fY choosethe
hit threshold value.

Press [ENTER] to action your edits. Press [SEIga] to escape.

6 Choose thejitter measurement filter required from the menu.

7 Choose the Test Timing required (see “Setting Test Timing” on page 6-2) and
start the test by pressiigTART/STOP )
8 Any of the other results can be viewed without affecting the measurement.

Menu Signal Quality
Type: itter (0.172) | an

Range: 1.6 Hit Threshald: 1.00 Ul

Filter: of Total Current
Feak-Feak o.ooo Ui 0.ooo Ui
+we Peak 0.0oo L 0.0o0o0 L
-ve Peak 0.0oo L 0.0o0o0 L
Hit Count 0 0
Hit Secs 0
Hit Free Secs 0

00:00:00:00

esmect the Jitter Filter.

MORE

6-17



NOTE

HOW TO:

Making Measurements
Measuring a VF Tone (Using Channel Map)

Measuring a VF Tone (Using Channel M ap)

HP ProBER 2 measures the frequency and level of avoice frequency tonein a
selected timedlot.

The measured VF tone frequency and level is available on the [FETY
EERE disolay.

Channel Map allows you to scan al the received timeslots. Any timeslot which has
activity is highlighted (indicated by black shading).

The display softkeys can be used to jump between “active” timeslots.

The loudspeaker volume can be adjusted to give an audible indication of timeslot
activity.

The frequency and level of the tone, in the chosen timeslot, are displayed.

1. When generating a VF tone, the frequency and level of the received VF tone also
appear on th =S display. For more information, see

“Generating a VF Tone” on page 5-7

2. VF Tone measurement is not available when error measurements are running or a
Line Rate of 64 kb/s is chosen.

1 Set up the receive interface and if necessary the transmit interface. See “Setting
Transmit and Receive Interfaces” on page 4-3.

2 Choos¢vENU) , [T A4 I3 . [EEMEIYES to obtain the Channel

Map display. Note that this display is not available when an unframed frame
structure is chosen on the Tx/Rx setup.

Menu
Type: Channel Map

F 4 8 12 8 024 /AN
o ICRCM NN R T
+
Timeslot 13 Map FROZEN

Fregq 0 Hz
Level : -60 dBmO

Use 4p to select channel to maonitor.
p| next active, pp| last channel
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Making Measurements
Measuring a VF Tone (Using Channel Map)

3 Movethe cursor to Timeslot and choose the timeslot to monitor.
KK and [ X move the pointer to first/last timeslot. [] and [J] move the
pointer from the “active” timeslot to next/previous “active” imef] [
move the pointer to the adjacent timeslot.
The level and frequency of the tone is displayed at the bottom of the display.

4 If required adjust the loudspeaker volume level ufy PPN
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Monitoring Signaling Bits

Monitoring Signaling Bits

Description: For information, see “Setting Signaling Bits” on page 5-4.

HOW TO: 1 ChoosdmEny) Y K4 [MSRE DISRHE . [SXSIERHT to obtain the

CAS Monitor display, as shown.

henu

Type:
TS ABCD TS AHCD TS ABCD TS5 ABCD
1 (0001 8 [1001 [[17 [ 1111 [25 ] 0111
2| 0010 |10 (1010 |18 [ 1110 {26 | 0110
3] 0011 |11 {1011 |18 | 1101 |27 | 0101
4 | 0100 |12 (1100 || 20 | 1100 (28| 0100
500101 |13 [ 1101 || 21 [ 1011 [29 | 0011
6 | 0110 |14 [ 1110 |22 [ 1010 (30| 0010
Tl Oo1 s [ 1111 || 23 | 1001 |31 | o001
g | 1000 24 | 1000

oselect the test result page.

NOTE This display is available only when a PCM30 or PCM30CRC frame structure is
chosen on the Tx/Rx setup.
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Monitoring Spare Bits

Monitoring Spare Bits

Description: HP ProBER 2 displays the Synchroni zation Status Message in the chosen SaBit and
the value of all the Sa Bits. For more information, see “Setting Spare Bits” on

page 5-5.

HOW TO: 1 ChoosgMENUJ,
Bits Monitor display

Results ' W J MORE §

to obtain the Spare

2 Choose the Sa Bit to be monitored for Synchronization Status Messages.
Each Sa Bit can be chosen in turn without affecting the measurement.

ShF1

Menu
Type: Sa Bit Monitor

Sync, Message [ Sad | Quality Unknown

SMF2

Sad

aooo

[}

Sah

aoan

aooo

Sahk

aoan

aoon

Sal

aoan

aoon

Saf

aoan

aoon

esmect the test result page.

NOTE The Spare Bits Monitor display is available only when a PCM30CRC or PCM31CRC

frame structure is chosen on the Tx/Rx setup.
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Monitoring Framing Bits

Monitoring Framing Bits

Description: For more information, see “Setting Framing Bits” on page 5-6.
HOW TO: 1 Choosgmenu), R A4  EEUEXYIR] to obtain the Frame

Monitor display.

Menu
Type: Frame Monitor
i FAS
Timeslot0 (FAS) @7 0710711

Si A Sad-Sad
Timeslot0 (MFAS) [[1]1] aa1od

MFAS 0
Timeslot-16 {Frame-0) ooon 0011

esmect the test result page.

MORE

NOTE This display is not available when an unframed frame structure is chosen on the Tx/
Rx setup.
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Results

Once you've made your measurement, you'll want to view the
results or save them for future reference. This chapter gives
you the information on how to do this.



Results
Saving Graphs Results

Saving Graphs Results

Description: HP ProBER 2 can graphically present the following results:
» Correlation of error, jitter and alarm results
» Display of error, jitter and alarm results versus time
* Overview of the results which can be stored in the instrument for record keeping.

Up to 10 sets of measurement results can be stored in HP ProBER 2.

HOW TO: 1 Choose N More | to obtain the graphs results display. Note,
you can access this display before, during or after performing a measurement.

2 When the measurement is complete, move the cursor to Sore and choose
SR - Note that when the measurement isin progress, the Storefield
shows and changes to [ENIR@ When the measurement is

complete, as shown.
Menu Graphs | 15-Aug-19593 Cursor 150 |
Store: LAST ‘| 08:31:13

Bit Il
Errar |,o%
Count |73,
by
° 08:21:00 '0&:21:15 '05:21:20

FPress 4pdw to move cursor.
Press "Previous", "Mext" to view graphs.

Zoom Zoom

Previous In Qut

3 Usej 4 and P\ to access the instrument store in which you wish to store the
graph results. Stores 1to 9 are available.

4 Choose\ to confirm the saving of the graph results obtained from the “last
measurement.
Choose[eE] to exit without saving the graph results.
ChoosdENTER) to view the graph results from the selected store.
ChoosePEERY to clear the contents of the selected store.
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Description:

HOW TO:

Results
Recalling Graphs Results

Recalling Graphs Results

Results stored from a previous measurement can be recalled to the graphs display
for viewing.

1
2
3

Choose N More | to obtain the graphs display.
Move the cursor to Store and choose RIS -

Usej 4 and P\ to access the instrument store which contains the graphs results
you wish to recall.

Choose to recall the graphs results from the selected store to the
display.

Choose [N to exit without recalling the graphs results.

Choose PR to clear the contents of the selected store.

Menu Graphs
Store: 2
# Start Duration |[Events

[ 0o 2| cn| o) -3 oo wof

03/08,19599 10:19 o0:00:-00:10 1]
0%/08/1999 10:17 | 00:00:01:00
1 | 05/08/1999 10:1f | OO:00:-00:10
[ LAET | 0370871555 10:15 | 00:00:00:10

of=

=

4 o - zelect store. "Enter”: view store.
"Save": store LAST, "Delete": clear store.
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Description:

HOW TO:

Results
Viewing Graphs Results

Viewing Graphs Results

All the graphs results obtained during the measurement are available for viewing.

Although results are recorded with a resolution of 1 second, and
EZXEEem allow you to dynamically change the resolution used to display the
graphs results. Resolutions of 1 second, 1 minute, 15 minutes and 1 hour are
available.

You can move the cursor to a particular area of interest using ] and [ The
cursor position is displayed at the top right of the display as atime and date.

The graphs results can also be viewed in text format as cumulative results. The Error
Count graphs give text results of Error Count, Error Ratio and Error Seconds. The
Alarm graphs give text results of Alarm Seconds.

1

ga b~ W N

Choose(MENU) . [XETY, [EETEY. 4. ISR g Y and thenpress
to obtain a graphs display of your choice.

Use [ 4 and 'Y to move between the upper and lower graphs.
Use and [TV to scroll through the graph results.
Use ] and [ to move the graph cursor to the area of interest.

Use and EZYuEe to allow more detailed inspection of the graph
results by reducing/increasing the time axis.

Press |REEXY to view text results. Press [E to return to graph results.

Menu Graphs | IE-Sep-159%5 Cursor ] |
Store: LAST 03: 56437
1K

FAS

Errar
Count 123

a 0F; 5400 0F: 5415 05430 0F; 5 25
DI MF
AL

TS ATE
Pattern
SULLArY

FPress 4p - to move cursor
Press "Previous", "Mext" to view graphs.

Zoom Zoom

Previous In Cut
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Description:

HOW TO:

Results
Logging Results to a Printer

L ogging Resultsto a Printer

There are two ways of logging results to a printer: test period logging in which
selected results are logged at the end of the test period, and error event logging in
which results are logged at each occurrence of the selected error event.

Test Period L ogging

If degradations in system performance can be observed at an early stage, then the
appropriate remedial action can be taken to maximize circuit availability and avoid
system crashes. Test period logging allows you to monitor the error performance of
your circuit. At the end of the test period the selected results are logged.

Results can also be logged at regular intervals during the test period by selecting a
Logging I nterval of shorter duration than the test period.

Error Event Logging

Manual tracing of intermittent faults is time consuming. Error event logging alows
you to carry out unattended long-term monitoring of the circuit. Each occurrence of
the selected error event islogged.

Any occurrence of an alarm results in atimed and dated message being logged.

1 Choose i More J to obtain the Logging display.
2 Select IR as shown, and choose the result(s) to be logged.

Menu LoogfPrint
Select:

Interval Results:
Total Results:
Error Counts:
Alarm Seconds:
G.821:

G826

M.2100:
Fregquency:
Signal Level:

oSelect the logging sub page.

o] Dol [ o] [’ [’ o o) [

Interval Results - Log results obtained during the Logging Interval.
Total Results - Log cumulative results obtained since the start of the
measurement.
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Results
Logging Results to a Printer

Error Counts- Log al valid error counts (Bit, Code, FAS, CRC, E-hit).
Alarm Seconds - Log Alarm Seconds.

G.821 - Log chosen G.821 results (All, Bit, FAS, CRC or E-Bit).

(G.826 - Log chosen G.826 results (All, In-Service or Out of Service).
M.2100 - Log chosen M.2100 results (All, M.2100, M.2110, M.2120).
Frequency - Log the received frequency.

Signal Level - Log the received signal level.

Each or all of these Filters can be switched [S]gd-
Select MY, as shown, and choose the logging Setup.

Menu Loo/Frint
Select: Setup

Logging Mode: Off

Log Errored Secs: Off
Logging Interval: Meas. Period
Log When: Alias
Printer Type: HF
Printer Baud Rate: 9600 baud

esmect the logoing sub page.

Logging M ode - Enables logging.

Log Errored Secs - Provides atimed and dated message each time an error or

alarm occurs.

Logging I nterval - Choosetheinterval for logging resultsto the printer. If

is chosen use K, [, k4 ad P\ to choose the logging interval.

Log When - Log aways or only when error count is greater than zero.

Printer Type - Choose HP or alternative supplier’s printer according to type of
printer connected.

Printer Baud Rate - Choose rate at which logging is transferred to the chosen
printer.
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Description:

HOW TO:

Results
Connecting an HP 15730A/B Printer

Connecting an HP 15730A/B Printer

An HP 15730A RS-232-C printer can be connected to the PRINTER port of
HP ProBER 2 for result logging.

1 Connect the HP 15730A/B printer to HP ProBER 2’s PRINTER port using the
appropriate cable.
If the printer has a 25-pin connector, use HP 24542M.
If the printer has a 9-pin connector, use HP 15736A.

2 Choose the printer Baud Rate to match the Baud Rate chosen[mEke) ,
[More M Log/Print | display. See “Logging Results to a Printer” on
page 7-5.

3 ChoosePrinter Type on thelMENU), [KFIZEN display. See

“Logging Results to a Printer” on page 7-5.
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Results
Printing a Display

Printing a Display

Description: You can output any of the HP ProBER 2 displays to a printer for record keeping or
asanillustration of test procedures.
HOW TO: 1 Obtain the display required and press [ PRINT ).
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Description:

HOW TO:

Results
Logging Results to a PC

L ogging Resultstoa PC

Instead of logging resultsto a printer, you can log them to a PC for future

processing. The output from HP ProBER 2 is taken from the PRINTER port.

1 Choose i More | to obtain the Logging display.
2 Select | and set the logging Setup to that shown below.

Menu Log/Print
Select: Setup

Logging Mode: on

Log Errored Secs: on
Logging Interval: Weas. Period)
Log When: e
Printer Type: Alt
Printer Baud Rate: Y600 baud

oselect the logging sub page.

Setup Filters

3 Select FRER and set the results to be logged, as shown below.

Menu

Select: Filters
Interval Results: Off
Tatal Results: on
Error Counts: on
Alarm Seconds: on
G.821: All
G.526: All
Fregquency: [s]3]
Signal Level: on

eaelect the logoing sub page.
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NOTE

Results
Logging Results to a PC

4 Using an RS-232-C (male-to-female) crossover cable, connect the PRINTER
port of HP ProBER 2 to the COM X port of your PC. Here are the pin
connections:

1DCD = » 1DCD
2RD = » 2 RD
3TD - » 37D
4DTR = >< » 4DTR
5GND ~—— » 5GND
6 DSR <a—— —_ » 6DSR
7RTS <-— | 7RTS
8CTS = » 8CTS
IRl - Notussd —— = 9RI

HP 24542U is a suitable cable.

5 Onyour PC, get your Hyperterminal (it may beinstalled as part of your
Accessories), or aternative, and set up as follows:

Setup: COMX (e.g. COM1, as appropriate for your PC)
Bits Per Second: 9600

DataBits 8

Parity: None

Stop Bits: 1

Flow Control:  Xon/Xoff

6 To capturetext to afile, select Transfer from the main menu, then Capture
Text . . .. Enter aname for the capture file and then press Start.

7 OnHP ProBER 2, press START/STOP) to start a measurement. HP ProBER 2
will provide setup information to the file.

8 Press|START/STOP ] to stop the measurement. HP ProBER 2 will provide al
the results you selected in the Filters Setup in step 3, above.

9 To stop the data transfer, on the PC select Transfer from the main menu, then
Capture Text . . ., then Stop.

10 Thefile may be viewed using any text editor, e.g. NotePad.

The key on HP ProBER 2 does not work in this procedure.
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Using “Other” Features

This chapter gives full details on all the features that are
accessed from the [[SITEll softkey, such as setting the time,
choosing the local 1anguage help messages and setting the
display contrast level.



Description:

HOW TO:

Using "Other" Features
Setting Time and Date

Setting Time and Date

When recording results, it is useful to have certain events time-stamped, for
example, Alarms, Error Seconds.

1 Choose (MENU], [MeE. [ENEE A4 MIeE . RIERETY to obtain the
Time and Date display, as shown.
Menu

Type: TimelDate

Date: B Aug 19499
Time:  7:11:48

oselect the desired function.

2 Movethe cursor to Date and enter the correct date using [, B 3 k4 ad

Press[ENTER] to action your edits or press to escape.
3 Movethecursor to Timeand enter the correct time using Bl . B [ k4 ad

Press[ENTER] to action your edits or press to escape.
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Description:

HOW TO:

Using "Other" Features
Storing and Titling Instrument Settings

Soring and Titling I nstrument Settings

Up to 4 sets of user defined instrument settings can be stored in HP ProBER 2 and
each set can be given atitle for ease of identification.

One preset store is provided which cannot be overwritten, STORE 0. Thisstoreis
used to set the instrument to aknown state, the FACTORY DEFAULT
SETTINGS.

1 Choose § MORE
settings display, as shown.

[Other BV § to obtain the stored

Menu
Type:

Cwarwtite Protection:
0 :Factory Default Settings

[E=oa -

esmect the desired function.

MORE

2 Choose Overwrite Protection [elga.

3 Choose the memory location in which you wish to store your instrument settings
using R4 and /.
4 Choose to store your instrument settings in the chosen memory location.

Uss . N EEN. ] [ 3 A4 ad P\ to enter thetitle. A full range of

alphanumeric charactersis available for your title.
Press to action your edits or press to escape.

5 Choose Overwrite Protection [eJN].
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Description:

HOW TO:

NOTE

Using "Other" Features
Recalling Instrument Settings

Recalling I nstrument Settings

Having stored a complete set of measurement settings, you must be able to Recall
those settings for use at alater date.

1 Choose 3 MORE i Other BV § to obtain the stored
settings display.

2 Overwrite Protection [eggor [SIM] may be chosen.

3 Choose the memory location (0 to 4) from which you wish to recall the
instrument settings.
Press [X]] to recall your instrument settings, as shown.

Menu
Type: Inst_Seffings
Cwerwrite Protection:

0 :Factory Default Settings
1 Test_Procedure_A

eaelect the required action on the selected store

Instrument Reset (Cold Sart)

If you cannot control HP ProBER 2 using the front panel keys, in other words the
software has “hung”, perform an Instrument Reset (Cold Start).

1 Press and hold down the On/Off for at least 7 seconds.

2 To restore power, pre again. HP ProBER 2 will return to the Default
settings but any data previously stored in memory will be lost.

This procedure applies only when the software has “hung”. Hgiown for at
least 7 seconds will switch HP ProBER 2 back on again when the software is
operating normally.
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Description:

HOW TO:

Using "Other" Features
Setting Beep on Error/Alarm

Setting Beep on Error/Alarm

When the test set display isnot directly in your view it is particularly useful to have
an audible indication of Errorsand Alarms.

You can set HP ProBER 2 to beep on errors of a particular type or beep on all error

types.

Similarly you can set HP ProBER 2 to beep on a particular alarm or beep on any

alarm.

1 Choose ,

[ MORE B

Beep on Error and Beep on Alarm display.

2 Choose the type of error under Beep On Error.

3 Choose the type of alarm under Beep On Alarm.

Menu
Type:

Inst. Config

Beep On Error
Beep On Alarm: All
Backlight: Tirmed
Display Contrast: 14
Language: English

10 Minutes

esmect the type of alarm for beep.

MORE

Other ' [ MORE Jil inst Config REEEENRIS
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Using "Other" Features
Setting Backlight Mode

Setting Backlight M ode

Description: Under certain lighting conditions it may be difficult to read the display. The
Backlight capability improves the clarity of the display under those conditions.

You can choose to have the Backlight:
 Switched off.

» Switch off 10 minutes after the last key press, saving battery power.
or

» Switched on continuously.

The Backlight is switched ON and OFF using | ¥t |. This key has dual functionality.
A quick press operates the backlight switch. A sustained press causes the display
contrast to cycle through its adjustment range.

HOW TO: 1 Choose (MENU), [ISEHE. [EHF. k4 SRS IEYSIHR] to obtain the
Backlight display.

2 Movethe cursor to the Backlight field.
If is chosen the backlight will switch off 10 minutes after the last key
press.
If is chosen, the backlight will remain on until it is switched off by
pressing the key.

Menu
Type: Inst. Config

Beep On Error:
Beep On Alarm:

Backlight: Timed 10 Minutes
Display Contrast: 14
Language:

Select backlight operation. Tirmed' will
OSwitch off the backlight after set time.

Cont -
inuous Timed
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Description:

NOTE

HOW TO:

Using "Other" Features
Setting Display Contrast

Setting Display Contrast

The readability of the HP ProBER 2 display can be adjusted using the display

contrast control.

If the display is difficult to read, press and hold down the Backlight key [ 3¢ |. This

will cause the contrast to cycle through its range.
Simply release the key when the desired contrast is reached.

1 Choose(MENU), [VIeRE. [ A4 DIeLE. [T to obtain the
Contrast display.
2 Usethe P and |4 softkeys to set the optimum contrast level while viewing
the display.
Menu
Type: Inst. Config
Beep On Error Off
Beep On Alarm: Off
Backlight: Tirmed [0 Minutes |
Display Contrast: i
Language: English

esm the display contrast.
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Description:

HOW TO:

Using "Other" Features
Choosing Local Language Help Messages

Choosing L ocal Language Help M essages

The HEL P messages displayed on the screen can be provided in English and one
other language. The other language depends on which HP ProBER 2 option you
have ordered.

1 Choose (MENU), VISR, [SII3A. A4 SRS [EEASEIEF] to obtain the
local language display.

2 Scroll down to L anguage and choose the language required from the menu.

Menu
Type: Inst. Config

Beep On Errar:
Beep On Alarm:
Backlight:

Display Contrast:
Language: English

[10 Minutes |

0 Select the language.

English
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Description:

CAUTION

NOTE

Using "Other" Features
Charging the Battery

Charging the Battery

HP ProBER 2 contains high-capacity Nickel Metal Hydride (NMH) rechargeable
batteries.

HP ProBER 2 is supplied with a15 V dc charger unit which requires an ac power
supply between 100 and 240V, at frequencies between 47 and 63 Hz.

Always use the dc charger unit supplied with HP ProBER 2 for the shortest charge
times and best capacity. Performance limitations and damage may occur if other dc
charger units are used.

Before use
Before using HP ProBER 2 for thefirst time, it is recommended that you:
» Power up HP ProBER 2 and allow it to discharge completely.

» Charge the batteries until the battery gauge shows full charge. This normally
takes about 5 hours but can take longer if HP ProBER 2 has been in storage for a
prolonged time and the batteries have discharged well beyond their normal
operating range.

When using HP ProBER 2 after its first charge, alow it to fully discharge before
next recharging.

During the charging cycle some heat may be apparent on the case of HP ProBER 2.
Thisisnormal and is due to the fast charge applied to the batteries.

Normal Use

Normally the batteries will be fully charged after 5 hours. It is good practice to
allow a1 hour rest period after charging to allow the battery chemistry to stabilize
and obtain the highest battery capacity.

The longest time between charges is obtained in [FEYSRIM mode with BER
measurements running.

The following functions reduce the operating hours:
» Backlight enabled

. operating mode
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NOTE

Using "Other" Features
Charging the Battery

* Jitter measurements (Option 001 only)
» Pulse Mask measurements (Option 001 only)
» 64 kb/s operation (Option 002 only)

Battery Gauge Indication

The battery gauge indicator can be accessed on the 8 MORE M Other BV |
EEREIERY display and indicates the remaining battery capacity. Wait for
approximately 3 minutes for the display to stabilize. The indicator monitors the
amount of charge input to the batteries and output from the batteries. It allows for
self discharge when HP ProBER 2 is switched on and takes account of the ambient
temperature.

The battery gauge learns the actual capacity of the batteries by observing a previous
discharge. If the batteries are frequently topped up from a partially charged state, the
accuracy of the battery gauge will be reduced until afull charge/discharge cycleis
next performed.

Menu
Type: Battery Life

Battery Life Remaining 1H 0M

—

oselect the desired function.
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Running Self Test

Running Self Test

Description: Before making measurements, you can run Self Test to ascertain the integrity of
HP ProBER 2. There are three different levels of Self Test:

. - Requires a 75Q loopback. Performs a functional test of the
processor and BER circuits and completesin less than a minute.

. - Requires a 75Q loopback. Performs a comprehensive set of self
tests and takes afew minutes to complete
Thetestsincluded in EY RN can be run individually and are intended for use
by service technicians in atroubleshooting or repair situation.

. - Require some level of operator assistance. Select each test in
turn and follow the screen instructions. These tests verify the dlarm LEDs,
display, keypad and co-directional interface, when fitted.

It is recommended that you run the Quick Test level of self test asaquick
confidence test before use.

If necessary you can run Auto Test for more comprehensive testing but this takes a
few minutes to complete.

HOW TO: 1 Choose (MENU), [MIeE. [SEA. k4 B [ to obtain the Self Test
display, as shown.

henu
Type:

Self Test Quick Tests

Connect the receiver to the transmitter
with a loop-back cable and press
StartrStop.

Overall Status:

0 Select test mode.
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Running Self Test

Run Quick Tests (15 Seconds)

1 Choose [FTTTEEN-

2 Connect the TRANSMIT 75Q port to the RECEIVE 75Q port.

3 Press[START/STOP] to run the Self Test.
After afew secondsan Overall Status PASS or FAIL message will be displayed.

Run Auto Tests (5 minutes)

1 Choose VTR,

All Tests §

2 Connect the TRANSMIT 75Q port to the RECEIVE 75Q port.

3 Press{START/STOP] to run the Self Test.
Whilethetests are running the Test Name, Subtest Number and Test Statusare
updated on the display to show the progress of the test.
If afailureis detected the test will halt and Overall Status FAIL will be

displayed.
At the completion of the test without failure Overall Status PASS will be
displayed.
FailNumber Description Fail Number Description
IXXXX CPU 5XXXX BER
2XXXX Real Time Clock | 6xxxx Pulse Mask
3XXXX Line Level TXXXX Jitter
AXXXX Clock 8XXXX Delay

Run Manual Tests

1 Choose EUREIRERS) . then follow the on-screen ingtructions for the test

chosen.

8-12




Index

A

Accessing displays 3-2
Add
alarms or errors 5-2
frequency offset 5-3
Alarm
add 5-2
beep on 8-5
measurement 6-4
results 6-4
type 5-2
Alarm LED 3-5
Altitude, operating 2-2
Analysis measurement 6-6
Autosetup 4-5

B

Backlight
continuous 8-6
mode 8-6
timed 8-6
Battery
charging 8-9
gauge indication 8-10
life 8-9
Battery Power 2-5
Battery Replacement 2-6
Beep on error/alarm 8-5

C
Cabinet Cleaning 2-8

Channel associated signaling 5-4

Channel map 6-18
Charging battery 8-9
Cleaning cabinet 2-8

Clock
IN port 4-2
source 4-4
Cold start 8-4
Connecting
To the Network 2-7, 4-2
To the Power Supply 2-6
Contrast 8-7, 8-8
Coupled settings 4-3

D

Date set 8-2
dc charger unit 8-9
dcInLED 3-6
Delay measurement 6-11
Didling 5-9
Display
accessing 3-2
contrast 8-7
modify data 3-4
navigating 3-3
print 7-8
softkeys 3-2
DTMF dialling 5-9

E

Elapsed test time 6-2
Environment, Operating 2-2
Error
add 5-2
analysis measurement 6-6
beep on 8-5
event logging 7-5
measurement 6-4
results 6-4
sources 6-4
Error LED 3-6
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F

Frame structure 4-4
Framing bits

set 5-6
Frequency

offset 5-3

offset measurement 6-13
Freguency measurement 6-13
Front Panel LEDs 3-5

G

G.821

analysis 6-6

threshold 6-6
G.826

analysis 6-6

threshold 6-6
Gauge indication battery 8-10
Generating

VF tone 5-7
Graph

cursor 7-4

display 3-2

resolution 7-4
Graph results

recall 7-3

save 7-2

text 7-4

view 7-4

H

Handset 5-8
History LED 3-6
Humidity, operating 2-3

Initial Inspection 2-2
Instrument reset 8-4
Instrument settings
recall 8-4
store 8-3
title 8-3
Interval results 7-5

J

Jitter
filters 6-16
measurement 6-16

L

Language choice 8-8
LEDs
Alarm 3-5
dcin 3-6
Error 3-6
Front panel 3-5
History 3-6
Low battery 3-6
Signal Loss 3-5
Start/Stop 3-6
Line
code 4-4
impedance 4-4
rate 4-4
Live word pattern 4-4
Local language help 8-8
Log/Print display 3-2
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Logging
alarm seconds 7-6
cumulative results 7-5
display 7-8
error counts 7-6
error event 7-5
errored seconds 7-6
filters 7-5

frequency measurement 7-6

G.821 results 7-6
G.826 results 7-6
interval 7-6
interval results 7-5
M.2100 results 7-6
mode 7-6
resultsto a PC 7-9
resultsto aprinter 7-5
signal level 7-6
test period 7-5
Low Battery LED 3-6

M

M.2100, M.2110, M.2120
analysis 6-7
Manual test timing 6-2
Measuring
delay 6-11
error analysis 6-6
errors and alarms 6-4
frequency 6-13
frequency offset 6-13
jitter 6-16
pulse mask 6-14
signal level 6-15
VF tone 6-18
Modifying display data 3-4

Monitor
framing bits 6-22
termination 4-2
timeslots 6-19
More softkey 3-3

N
Navigating displays 3-3

O

Other display 3-2
Overwrite thru mode 4-3

P

Path allocation 6-6
Power Cord 2-6
Power Requirements 2-5
Power Supply Connection 2-6
Preparation for Use 2-5
Print
alarm seconds 7-6
cumulative results 7-5
display 7-8
error counts 7-6
error event 7-5
errored seconds 7-6
frequency 7-6
(G.821 results 7-6
(.826 results 7-6
interval results 7-5
M.2100 results 7-6
signal level 7-6
Printer
baud rate 7-7
connecting 7-7
HP 15730A/B 7-7
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PUAS threshold 6-7
Pulse mask measurement 6-14

R

Recall
graph results 7-3
instrument settings 8-4
Receive
Interface 4-3
interface termination 4-2
only 4-3
Reset instrument 8-4
Results
display 3-2
graph 7-4
logging to aPC 7-9
logging to a printer 7-5

S

Safety Information 2-3
Safety Precautions
For the Operator 2-3
Safety Symbols 2-4
Save graph results 7-2
Self test 8-11
Set
backlight 8-6
display contrast 8-7
error/alarm beep 8-5
framing bits 5-6
signaling bits 5-4
spare bits 5-5
time and date 8-2
Settings coupled 4-3
Shipping Container Inspection 2-2
Signal level measurement 6-15
Signal Loss LED 3-5

Signal quality display 3-2
Signaling bits

set 5-4
Spare bits

set 5-5
Start/Stop LED 3-6
Store instrument settings 8-3
Symbols, Safety 2-4
Synchronization status message 5-5

T

Telephone handset 5-8
Temperature, operating 2-2
Test period logging 7-5
Test setup display 3-2
Test timing 6-2
Text results 7-4
Threshold

G.821 6-6

G.826 6-6

PUAS 6-7
Thru mode 4-3
Time set 8-2
Timeslots 4-4
Titleinstrument settings 8-3
Total results 7-5
Transmit

Interface 4-3
Transparent thru mode 4-3
Trouble scan 6-10
TX/RX setup display 3-2

Vv

VF tone
generating 5-7
measurement 6-18
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View
alarm results 6-4
channel map 6-18
delay result 6-11
error results 6-4
frequency results 6-13
G.821 analysis results 6-6
G.826 analysisresults 6-6
graph results 7-4
jitter results 6-16
M.2100 series analysis results 6-7
pulse mask results 6-14
signal level result 6-15
time and date 8-2
trouble scan 6-10

W
Word pattern 4-4
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