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In This Manual

In ThisManual

This manual consists of the following chapters:
Chapter 1 -- Product Description

This chapter provides a description of the HP E6389A Northern Telecom
P-Series Cell Site Base Station Test Software.

Chapter 2 -- Introduction to Testing

This chapter provides information on loading the Test Software, setting up the Test
Software, starting the tests, and the appropriate user responses to Test Software
actions.

Chapter 3 -- Connections

This chapter provides information on equipment required for base station testing, and
connections for cell site equipment, serial port, printer, and switch control.

Chapter 4 -- Reference

This chapter provides detailed descriptions of the general features and functions of the
Test Software. Topics are arranged al phabetically for quick and easy reference.

Chapter 5 -- Tests, Parameters, and Pass/Fail Limits Descriptions

This chapter offers a suggested testing philosophy, and describes each test, parameter,
and pass/fail limits.
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Conventions Used

Conventions Used

Special presentations of text inthismanual reflect the appearance of the referenced
item. Examples of these special presentations are:

Menu -- A Test Set front panel key.

Pause/Continue (Reset) -- A Test Set front panel shift function key. Thekey name
in parenthesesisthetitle of the function. Pressthe Shift key then the specified key

to access the shift function.
Pr ocedur e: -- Characters displayed on the Test Set screen.

k1l (Run Test)-- A USER key in the key column next to the display. The words
in parentheses are displayed on the screen.

Title -- Titles of documentation are printed initalics.

Test Set -- Refersto the HP 8935 Series E6380A CDMA Base Station Test Set or
the HP 8935 Series E6381A TDMA Base Station Test Set.

Test Software -- Refersto the HP 6389A Northern Telecom P-Series Cell Site Test
Software.

TEST -- Refersto the one of the individual test modulesthat is part of atest pro-
cedure.

PC card -- Refersto either the OTP card on which the Test Software is shipped or
the SRAM card that is shipped with the Test Software for storing procedures.

PC cardisanindustry standard term that refersto two types of information storage
cards. One meets the specifications of the Personal Computer Memory Card Inter-
national Association (PCMCIA). The other meets the specifications of the Epson
Corporation PC card standard. However, HP 8935 Series Test Sets use only the
PCMCIA type card.

OTP card -- Refers to the type of PC card that is used to store the Test Software.
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Conventions Used

SRAM card -- Refersto the type of PC card that is shipped with the Test Software
for storing procedures.

BTS -- Refersto the Base Transceiver Station.

In procedural stepsin this manual, the following words are used to describe cursor
and entry actions:

« Select refers to positioning the cursor at the appropriate field €r se vi deo area)
and pressing the knob.

< Enter means to use the numeric keypad, and the Enter key or measurement units keys
to make entries to fields. In some proceduseatsy is used to describe the action of en-
tering characters into a field.
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Conventions Used
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Product Description

This chapter provides a description of the HP E6389A Northern Telecom P-Series Cell
Site Base Station Test Software.
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Chapter 1, Product Description
HP E6389A Northern Telecom P-Series Cell Site Base Station Test Software

HP E6389A Northern Telecom P-Series Cell Site Base Station Test Softwar e

The Test Software performs fast, accurate, and automated tests that determine if
the RF and audio performance of Northern Telecom P-Series Cellular Base
Stations is within prescribed limits. It is used with the HP E6380A CDMA Base
Station Test Set or the HP E6381A TDMA Base Station Test Set and various
ancillary equipment in testing those Base Stations (see " Har dware M odel
Differences' on page 24).

The Test Software can be used for the installation, maintenance, and/or repair of
the Base Stations listed in table 1.

Tablel Northern Telecom Analog P-Series Base Stations
M odel Number Product Code
PINES HT3P21HA
P1ES HT3P21HD
P2NES HT3P21HB
P2ES HT3P21HC
P3 HT3P21HE
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Chapter 1, Product Description
Iltems Supplied

|tems Supplied

The Test Software package contains the following listed items.

NOTE: The Test Software package contains two sets of software and documentation. It includes two
PC cards that contain software, one for P-Series testing and one for TRU testing; and it
includes two User’s Guides, one for P-Series Test Software and one for TRU Test So
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HP E6389A Northern Telecom P-Series Cell Site Base Station
Test Software PC card
HP Part Number: E6389-10001

« HP E6389A Northern Telecom P-Series Cell Site Base Station
Test Software User’s Guide
HP Part Number: E6389-90001

« HP E6389A Northern Telecom TRU Cell Site Base Station
Test Software PC card
HP Part Number: E6389-10002

« HP E6389A Northern Telecom TRU Cell Site Base Station
Test Software User’s Guide
HP Part Number: E6389A-90002

* SRAM Card, 1-Megabyte
HP Part Number: 0950-2635

e DB25 (m) to DB9 (f) 15-foot cable
HP Part Number: E8302-61005

BTS Laptop Utility
Software Licensing Agreement

The SRAM card listed above isto be used for storing customized test programs
and results, and must be initialized before use (see " Initializing a PC Card" on
page 100.
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Chapter 1, Product Description
Iltems Required

ltems Required

The equipment required to operate the Test Software is as follows:

« HP 8935 Series E6380A CDMA Base Station Test Set
or
HP 8935 Series E6381A TDMA Base Station Test Set

« HP 8935 firmware revision A.01.00 or later
* Accessories:

HP 8935 Nortel Base Station Connection Kit
HP Part Number: E8302-61001
or
Other interconnect arrangements

e Optional Items:
Printer and printer connection cable for documenting test results
PC or HP Palmtop computer and appropriate connection cable for storing test results

Splitter or Switch Matrix
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Chapter 1, Product Description
Printers Supported

Printers Supported

The following printers are supported by the Test Software:

HP ThinkJet printer
HP QuietJet printer
HP PaintJet printer
HP LaserJet printer
HP DeskJet printer
Epson FX-80
Epson LQ-850
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Chapter 1, Product Description
Hardware Model Differences

Hardware M odel Differences

The Test Software will operate on either the HP 8935 Series E6380A CDMA
Base Station Test Set or the HP 8935 Series E6381A TDMA Base Station Test
Set.

There are hardware differences between these two Test Sets. However, those
differences do not affect your use of the Test Software.
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Chapter 1, Product Description
Additional Services Available

Additional Services Available

For information on services, see the HP 8935 Series E6380A CDMA Test Set
Assembly Level Repair Guide or the HP 8935 Series E6381A TDMA Test Set
Assembly Level Repair Guide (as appropriate). Call the HP Hotline (1-800-922-
8920, USA and Canada only) and give your Test Software model number if you
encounter a problem.
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TROUBLE1

Contact your local HP Sales Representative for information about the Software
Upgrade Service and the Start Up Assistance Training Course.

O

——
(> it 0@

HP 1 JA3
AT&T ON Tests

QC?
-3
SERVICE

UPGRADE1
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Chapter 1, Product Description
Additional Services Available

26 N:AMkt\MANUAL S\HP8935\E6389A \p-series\chapters PRODUCT.FM5



I ntroduction to Testing

This chapter provides information on loading the Test Software, setting up the Test Soft-
ware, starting the test, and the appropriate user responses to Test Software actions.
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Chapter 2, Introduction to Testing
Overview

Overview
The Test Software is designed for both ease of use and comprehensive testing.
Operating the Test Software consists basically of afour-part process:

1 Loading the Test Software, which consists of turning on the Test Set, inserting the Test
Software card, and selecting a procedure.

2 Setting up the Test Software for test operations.
3 Initiating the tests.
4 Responding to Test Set and Test Software actions.

This process is described in detail in the following sections.

28 N:Amkt\MANUA L S\HP8935\E6389A \p-series\chapterslint-test.fm5



Chapter 2, Introduction to Testing
Loading the Test Software

L oading the Test Software

Before you can begin testing, you must load the Test Software into the Test Set's
internal memory. The Test Software loading process is accomplished in ten steps
as outlined in the following paragraphs.

The following illustration (seégure 1) outlines the first four steps, which consist
of turning on the Test Set’s power, inserting the Test Software PC card into the
card slot on the Test Set's front panel, and initializing the Test Set.

9 Press Presef.
( | =
=4
O :Js:n (= SOFTWAREY [ ANALZE) ESTA]E Pre$ POWER 8
3 ol (On right rear = o
() £ D corner of side 2 5
0 == hw panel.) S <
i T 5 8
B |8 &N0nHa|e-; 7
i (il g Ej
N\ 0000
O | | = =i | =[O
== | N @O0 | &
O ] |O
\_ /L
Insert Test \9 Wait for display to
Software PC card. appear (approxi-
mately 20 sec-
onds).
Figurel Preparing for Loading the Test Software
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Chapter 2, Introduction to Testing
Loading the Test Software

The following illustration (see figure 2 on page 31) outlines the next six steps,
which consist of operating the Test Set’s internal program to select and load the
Test Software, select and load a test procedure, then run the Test Software.

NOTE:

When you insert the Test Software PC card and select a procedure for the first time, the Test
Software is not actually loaded into the Test Set's memory until you RelecTest or press

the k1 (Run Test) key. Loading the Test Software for the first time will require
approximately 15 seconds. The Test Software will remain in the Test Set’'s memory (power
for which is backed up by a battery) after a power-off/power-on cycle unless it is deleted
manually or a new program is loaded.

On the Test Software PC card are eight preprogrammed procedures. Each
procedure contains a particular setting of testing order, parameter, and pass/fail
limit defaults. Briefly, the procedures are as follows:

PROCEDURE_01 TST_SHLF -- This procedure performs RX and TX measurements
at the receiver shelf and the transmitter shelf. Only the transceivers on the shelf that is
being tested are affected. Service to the rest of the cell site is unaffected.

PROCEDURE_02 TST_RMC -- This procedure performs RX and TX measurements
at the receive multi-coupler (RMC) and the transmit combiner. The antennas for the cell
site must be disconnected. Therefore, service to the entire cell site will be interrupted.

PROCEDURE_03 QCK_SHLF -- This procedure performs RX and TX measurements
at the receiver shelf and the transmitter shelf. Only the receivers on the shelf that is
being tested are affected. Therefore, service to the rest of the cell site is unaffected.

PROCEDURE_04 QCK_RMC -- This procedure performs quick RX and TX
measurements at the receive multi-coupler (RMC) and the transmit combiner. The
antennas for the cell site must be disconnected. Therefore, service to the entire cell site
will be interrupted.

PROCEDURE_05 FULL_RX -- This procedure performs a full range of RX and TX
measurements at the receive multi-coupler (RMC) and the transmit combiner. The
antennas for the cell site must be disconnected. Therefore, service to the entire cell site
will be interrupted.

PROCEDURE_06 NT_P_SER -- This procedure verifies the RF parametric
performance of the transceiver, and is intended for periodic maintenance.

PROCEDURE_07 NT_LCR_A -- This procedure verifies that the operation of locating
receiver A (RXA) is within specifications. This procedure also contains tests for
received signal strength indicator (RSSI) offset and path gain.

PROCEDURE_08 NT_LCR_B -- This procedure verifies that the operation of locating
receiver B (RXB) is within specifications. This procedure also contains tests for
received signal strength indicator (RSSI) offset and path gain.

30
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Chapter 2, Introduction to Testing
Loading the Test Software
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Chapter 2, Introduction to Testing
Loading the Test Software

If the Test Software did not load properly, check the following:

e Is the Test Set's power on?
Is there a display?
Is the CDMA ANALYZER screen on the display?

e Check the AC power connection. Seelti8935 Series E6380A CDMA Base Station
Test Set Reference Guide or theHP 8935 Series E6381A TDMA Base Sation Test Set
Reference Guide.

« Is the Test Software PC card inserted properly?

» Is the Test Software PC card firmly seated in the slot?
It should slide in loosely, then require a firm push to seat properly.

e Was the SOFTWARE MENU screen displayed?
Pressing th@reset key should display the CDMA ANALYZER screen.
Pressing thiMenu key should display the SOFTWARE MENU screen.

NOTE: If the Test Set displays an error message that stadag, “or nore self-tests
fail ed.” there is a hardware problem. In such case, refer tblth8935 Series E6380A
CDMA Base Sation Test Set Assembly Level Repair Guide, or theHP 8935 Series E6381A
TDMA Base Sation Test Set Assembly Level Repair Guide, as appropriate. If the problem
persists, call the HP Factory Hotline from anywhere in the USA or Canada (1-800-922-8920),
8:30 AM to 5:00 PM, Pacific time.
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Setting up the Test Software

The Test Software displays the Initialization Screen (see figure 2 on page 31) upon
initiation of the software and prior to running any procedure. All Test Software
operations are started from this screen. The following sections describe the fields
and the operations that are initiated from the fields.
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Figure3 Initialization Screen.

Begin Test
Select the Begi n Test field or pressthekl (Begi n Tst) key to start the test.

Display Transceiver Setup Information

SdlecttheDi spl ay Transcei ver Setup | nformation fieldtodisplay a
screen that contains information on how to set up the transceiver for testing.

Pressthe k5 (Ret ur n) key after reading the information to return to the
Initialization Screen.
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Channel Number

Slot Number

Base Station Radio

Sector

Select the Channel Number field to enter the number of the channel to be
tested. See' PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]" on page
182.

Select the Sl ot Nunber field to enter the shelf slot number of the radio to be
tested.

Slots are numbered 1 through 8, starting from the left.

SelecttheBase St ati on Radi o field to enter the choice for radio type from the
Choi ces: list.

Five types or Northern Telecom Base Stations may be tested using the Test
Software. These are: PINES, P1ES, P2NES, P2ES, and P3.

Select the Sect or field to enter the sector to be tested from the Choi ces: list.
The sectors availablein thelist are: X( 1, 4),Y(2,5),2Z(3, 6),PARM 1, 4) , and
ALL.

The numbersin parentheses following the selection letter represent the antennas
in that selection.

34
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NOTE: In the Par mselection, the numbers shown in parentheses are examples only. The first number
representsthe setting of PARAMETER_30 RXA Test Ant [0=none 1,2,3=single 7=all], and
the second number represents the setting of PARAMETER_31 RXB Test Ant [0=none
4,5,6=single 7=all]. For instance, if the actual numbers shown were 1 and 4, the RXA test
would check antenna 1 and the RXB test would check antenna 4. These numbers thus change
as you change the parameter settings.

TX Shelf Power (watts) - or - TX Combiner Power (watts)

NOTE: Thisfield will pertain to shelf power or combiner power, dependent upon the location at which
tests will be performed. This is determined by the setting of PARAMETER_37 TX Tests
Perform at [0=PA shelf 1=comb].

If PARAMETER_37 TX TestsPerform at [0=PA shelf 1=comb] is set to 0, select the
TX Shel f Power (dBnj field to enter the valueto be used by the Test Software
as the maximum power value when calculating TX power error at the PA shelf.

If PARAMETER 37issettol, selectthe TX Conbi ner Power (dBm) fieldto
enter the value to be used by the Test Software as the maximum power value
when calculating TX power error at the combiner.
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If PARAMETER_37 isset to 1, take into account the losses of the combiner
network when entering the value for TX power on the Initialization Screen.
Generally, these losses reduce the power output of the PA by 3to 4 dB.

=}
—
=
o
Q.
c
(2]
=
o
=}
—
o
—
D
(2]
=
=)
«

N:A\mkt\MANUA L S\HP8935\E6389A \p-series\chaptersiint-test.fm5 35



Chapter 2, Introduction to Testing
Setting up the Test Software

Set Sector RSSI Gain (dB)

SdlecttheSet Sector RSSI Gai n (dB) fieldto display the Sector RSSI Gain
Menu.

When testing at the receive multi-coupler (RMC) input, the sector gainis4 dB in
atypical Northern Telecom cell site Base Station. This accounts for the path gain
between the RMC input and the radio backplane input. If testing is conducted at
the shelf, the Test Software will always compensate the RF generator input level
for the receiver shelf splitter loss. This makes the RF signal level appear to be at
the radio backplane. In such case, there is no gain and the sector gain during shelf
testing is O dB.

In atypical Northern Telecom cell site, thereisa4 dB signal or path gain between

the RMC'’s input and the receiver’s input connector on the back of the radio. For
example, suppose the path gain is 4 dB and an RF sigréd ofBm is applied to

the RMC. Theoretically, a radio with no internal received signal strength indicator
(RSSI) offset will report @80 dBm RSSI level. Since the detector in a radio is not
ideal, an internal RSSI offset is sometimes required to make the radio+8@ort
dBm. Because the reported RSSI level is different from the input level, the Test
Software must use this difference to properly set the RSSI offset and check the
RSSI linearity level. The thregect or Gai n fields on the Initialization Screen
indicate to the Test Software the difference between the input level and the
reported level. It is possible for the receiver path gain to be increased to improve
the signal strength in rural areas or decreased to reduce intermods in urban areas.
In this case, the path gain is no longer 4 dB. Depending on the design of the
system to be tested, it might be proper for the sector gains on the Initialization
Screen to remain at 4 dB, or it might not. Consult with your engineering
department to determine how to set the offsets for these areas.

It is possible to use the sector gains to create an artificial receiver path gain or path
loss (sometimes referred to as a system offset) to vary the handoff levels between
sectors. To allow for sector variations, three sector gain fields (X, Y, and Z) have
been provided on the Initialization Screen. Varying handoff levels between
sectors will probably result in better system performance if done correctly, and
will certainly result in worse system performance if not done correctly.

The Sector RSSI Gain Menu fields are described in the following paragraphs:

Sector X, Sector Y, and Sector Z Fields

Select theSsect or X, Sect or Y, andSect or Z fields in turn and enter the gain
value for each sector.
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Return Fied

Select the Ret ur n field or pressthe k5 (Ret ur n) key to return to the Initialization
Screen.

RX and TX Cable Loss (dB)

SelecttheRX and TX Cabl e Loss(dB) field to display the RX and TX Cable
Loss Menu screen. Use this menu to edit previously entered values for the
receiver 1 through 6 cable loss and for the transmitter cable loss, as appropriate.

Use this screen also to measure any cable loss values that are either unknown or
suspect or that you wish to change.

NOTE:

If a splitter, Switch Matrix device, or some other device is to be used in the signal path to be
tested, the loss through that device must be considered when entering the total loss value.

The RX fields contain the receiver cable loss values stored during the cable loss
test, and may be edited on this screen. During operation, the Test Set's RF
generator level will be compensated automatically for the cable loss values.
example, if the RX1 cable loss is set to 1 dB, the generator level will be incr
by 1 dB to compensate for the RX1 cable loss only when the RX1 path is b¢
tested.

Hunsaj 01 U0:;dnRNOIIU|
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The TX field contains the transmitter cable loss value stored during the cabl
test, and may be edited on this screen. During operation, this value will be
to the TX power measurements to compensate for the cable loss.

The RX and TX Cable Loss Menu fields are described in the following
paragraphs:

Return Field

Select theRet ur n field in the RX and TX Cable Loss Menu or presskbe
(Ret ur n) key to return to the Initialization Screen.

RX1 Cable Lossthrough RX6 Cable Loss Fields

Select each of theXxl Cabl e Loss (dB) throughRX6 Cabl e Loss
(dB) fields in turn to edit the receiver cable loss values.

TX Cable Loss Field

Select therX Cabl e Loss (dB) field to edit the transmitter cable loss value.
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Utilities

Measure Cable Loss Field

If you do not know the loss for a particular cable or device and wish to measureit,
select the Measur e Cabl e Loss field and follow the screen prompts to make
the measurement for that cable or device.

Save the value for each receiver antenna cable, RX 1 through RX6, by selecting
the appropriate Save RX1 => through RX6 => field on the Cable Loss menu. If
the same value is appropriate for multiple cables, save it to each field. It is not
necessary to repeat the measurement.

Save the value for the transmitter antenna cable, TX, by selecting the
Save TX => field on the same screen.

If you wish to measure multiple cables, select theRepeat or Test next
cabl e field and repeat the measurement process as required.

Select the Ret ur n field in the Cable Loss menu or pressthe k5 (Ret ur n) key
when finished with the cable loss measurement to return to the RX and TX Cable
Loss Menu, then select the Ret ur n field in that menu or pressthe k5 (Ret ur n)
key to return to the Initialization Screen.

Selectthe Wi liti es field to display the Utility Menu. Then, select the desired
utility tool from the Utility Menu. The Utility Menu fields are described in the
following paragraphs:

Return Field
Select the Ret ur n field to return to the Initialization Screen.

Measure Cable Loss Field

Select the Measur e Cabl e Loss field to initiate the measurement. The Test
Software will display the first of two cable loss test connection diagrams. Follow
the screen prompts to make the measurement.

Save the value for each receiver antenna cable, RX 1 through RX6, by selecting
the appropriate Save RX1 =>through RX6 => field on the Cable Loss menu. If
the same value is appropriate for multiple cables, saveit to each field. It is not
necessary to repeat the measurement.

Save the value for the transmitter antenna cable, TX, by selecting the
Save TX => field on the same screen.
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If you wish to measure multiple cables, select the Repeat or Test next
cabl e field and repeat the measurement process as required.

Sdect theRet ur n field or pressthe k5 (Ret ur n) key to return to the Initialization
Screen. For more information, see " Cable Loss Test" on page 114.

Laptop Emulator Field

Selectthe Lapt op Emul at or field to invoke the laptop emulator mode. The Test
Software will display the Terminal Emulator Mode Screen. Scroll to the desired
command using the cursor control knob and press the knob to send the command
to the Base Station.

Pressthe k5 (Ret ur n) key, then the k2(No) key when finished to return to the
Utility Menu screen, and then either select the Ret ur n field or pressthe k5
(Ret ur n) key to return to the Initiaization Screen. For more information, see
" Laptop Emulator” on page 116.

RF Tools Field

Sdect the RF Tool s field to initiate loading the RF tools utilities. The Test
Software will display the introductory screen that explains loading the RF Tools.
For more information on RF Tools, see the HP 8935 Series E6380A CDMA Base
Sation Test Set Reference Guide or the HP 8935 Series E6381A TDMA Base
Sation Test Set Reference Guide.
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Antenna Switch Control Field

Select the Ant enna Swi t ch Control fieldto select the method for antenna
path connection. The Test Software will display aChoi ces: list that offersfour
selections: OF f, Spl i tter, HP3488, and HP83202A.

Selecting O f indicates to the Test Software that you will make all antenna con-
nections manually.

Sdlecting one of the other three items indicates to the Test Software that you will
usethat device. If aSwitch Matrix isused, the Test Software will then command it

to switch the antenna connections as appropriate to the test and will display the
appropriate prompts on the Test Set’s screen. If you select the HP 3488 Switch
Matrix, you must enter its HP-IB address in its field.
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NOTE:

A Splitter isawidely available and relatively simple device that converts one signal path into
multiple signal paths. All such paths are active and are not switchable.

The HP 3488 Switch Matrix is a software controllable device that switches one signal path to
any of severa paths. It offers the advantage of testing a complete signal path without the
possibility of the effects of extraneous signals.

The HP 83202A Switch Matrix is another software controllable device that switches one
signal path to any of several paths. It offers the advantage of testing a complete signal path
without the possibility of the effects of extraneous signals.

IMPORTANT CONSIDERATION: If you elect to use a Splitter and two or more receiver
cables on the Base Station are mis-wired, the Test Software will not detect that fact. Thisis
because all connections on the Splitter remain fixed and active. However, if you elect to use
one of the Switch Matrix units, the Test Software will switch and test each path individualy.
Thus, if a pair of cables is mis-connected, the associated test will fail because of that mis-
connection.

For more information on these devices, see " Splitter or Switch Matrix" on page 108.

Test Results/Laptop Util/Printer/Serial Setup

Selectthe Test Results/Laptop Wil/Printer/Serial Setupfieldto
display the Test Results/Laptop Util/Printer/Serial Setup menu. The Test Results/
Laptop Util/Printer/Serial Setup menu fields are described in the following

paragraphs:
Return Field
Select the Ret ur n field to return to the Initialization Screen.

Edit Test Results Header Field

SelecttheEdit Test Results Header field to edit or enter the header text.
Edit or add text using selections from the Choi ces: listinthelower right-hand
area of the screen. The text will appear as entered in the box at the top of the
screen.

Select Done when finished. The text that you edited or entered will then appear at
the beginning of the test results.
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Use BTS Laptop Utility Field

NOTE: The BTS Laptop Utility is a PC-based program that allows you to view and save your test
results on a PC. If the utility isloaded on your PC, and you wish to send the test result to the
PC, togglethisfield to Yes. For more information on this subject, see" Sending Test Results
toa PC Using the BTS Laptop Utility" on page 78.

SelecttheUse BTS Laptop Utility fieldto select whether you wish to use
the utility. When you select the field, the Yes/ No section of the field will toggle.

If it is set to No, and you toggle it to Yes, three fields will be displayed below:
Serial Port 9 Settings,Send Test Page to BTS Laptop Wility
TR W ndow, and Echo BTS conmuni cati on to. These fields are described
starting on this page.

If itissetto Yes, and you toggle it to No, six fieldswill be displayed below: Send
Test Results to Printer at,Send Test Results to,Serial Port 9
Settings,Print Setup,Print Test Page,andEcho BTS

conmuni cat i on to. Thesefields are described starting on page 42.

Toggleto Yes-- If youtogglethe Use BTS Laptop Utility fieldto Yes, set
the three fields as described in the following three sub-sections.
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Serial Port 9 Settings Field

For the Test Set to communicate with the PC, the SERIAL 9 port configuration on
the Test Set and the PC must match. Thisfield allows you to configure the Test
Set’s port to match the PC port.
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Selecttheserial Port 9 Settings field to configure the SERIAL 9 port.

The Test Software will display the Serial Port 9 Settings menu. This menu allows
you to match the configuration of the SERIAL 9 port to that of the port of the PC

or similar device to which data will be transmitted. For each field, select from the
Choi ces: list.

ForSeri al Baud, select300 t0 115200 baud.
ForParity, selectNone, Gdd, Even, Mar ki ng, or Spaci ng.
ForDat a Length, select7 bits or8 bits.

ForSt op Length, selectl bit or2 bits.

ForFl ow Contr ol , selectNone, Xon/ Xof f , or Har dwar e.

Select theRet ur n field or press th&5 (Ret ur n) key when finished to return to
the previous screen.
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Send Test Pageto BTS Laptop Utility TR Window Field

Select the Send Test Page to BTS Laptop Uility TR W ndowfield to
test the connection between the Test Set and the PC that isrunning the BTS
Laptop Utility. The Test Software will transmit one page of datato the laptop TR
(test results) window as atest.

Echo BTS Communicationsto Field

Select the Echo BTS communi cati ons t o field to select whether the Test
Software will send an echo of the commands exchanged between the Test Set and
the Base Station, and, if so, the destination of that information. The Test Software
will display a drop-down Choi ces: list that offers five choices.

If you select Of f , the Test Softwarewill not echo the commandsto another des-
tination.

If youselect Serial 9,Parallel 15,orHP-1B 701, the Test Softwarewill
echo the commands to the respective port.

If you select Di spl ay, the Test Software will echo the commands to the Test
Set’s screen and display those commands along with the test results.

ToggletoNo -- If you toggled theJse BTS Laptop Utilities field toNo, set
the six fields as described in the following six sub-sections.

Send Test Resultsto Printer at Field

Test results are always displayed on the Test Set’s screen. In addition, you may
direct the Test Software to send the results to a printer.

Select thesend Test Results to Printer at field to indicate to the Test
Software the port address of the printer connection. Select the address from the
Choi ces: list. If you selectOf f , no port will be used for transmitting test results
to a printer. If you sele@eri al 9, Parallel 15, 0rHP | B, the selected port

will be used for transmitting test results to a serial, parallel, or HP-IB printer,
respectively. If you select the HP-IB printer, you must enter its address in the
field. For more information, se'&ending Test Resultsto a Serial Printer” on page

92," Sending Test Resultsto a Parallel Printer" on page 94, and" Sending Test

Resultsto an HP-IB Printer" on page 96.

Send Test Resultsto Field

In addition to test results being displayed on the Test Set’s screen, those results
may be saved on an SRAM card or sent to a PC connected to the SERIAL 9 port.
If you wish to send the results to a printer and also to a PC, this will require the
use of a PC communication program such as Procomm (a product of DataStorm
Technologies, Inc.).
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Selectthe Send Test Results to fieldtoindicatetothe Test Software the
destination to which you wish to send test results. Select the destination from the
Choi ces: list.

If you select OF f , the Test Software will assume no destination (other than the
Test Set's screen) for test results.

If you selectSeri al 9, the Test Software will transmit the test results to a de-
vice connected to the SERIAL 9 port. For more information; Sealing Test
Resultsto a PC" on page 82.

If you selectPC Car d, the test results will be sent to an SRAM card. In such
case, you must insert an initialized SRAM card into the Test Set's card slot. For
more information, se€Sending Test Resultsto an SRAM Card" on page 87.
Serial Port 9 Settings Field
Selecttheserial Port 9 Settings field to configure the SERIAL 9 port. Se
the earlier description of this field.
Print Setup Field

Select théPri nt  Set up field to set the print configuration. The Test Softwars
will display the Print Setup menu.
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Enter the desired value for thenes/ Page field.
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Set the toggles appropriately for ther m Feed at Start of Page and
Form Feed at End of Page fields.

Select théPri nter Model field to choose the printer model from the
Choi ces: list.

Select theRet ur n field or press th&b (Ret ur n) key to return to the previous
screen.

Print Test Page Field

SelectthePrint Test Page field to check the connection between the Test Set
and the printer before a test. The Test Software will send one page of data to the
printer as a test.

A printer must be connected to a Test Set port and set up for printing, and the
Send Test Results to Printer at field must be setto the port to which
the printer is connected in order to print a test page.
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Echo BTS Communication to Field

Select the Echo BTS Conmuni cati on t o field to select whether the Test
Software will send an echo of the commands between the Test Set and the Base
Station, and, if so, the destination of the information. See the earlier description of
thisfield.

Cable Loss and Sector Gain Information Box

Across the bottom of the Initialization Screen is atext box that includes two
classes of information:

In the upper section (RX, TX Cabl e Losses (dB)), receiver and transmitter
cable losses are shown for each of the six receive antennas (RX1 through RX6),
and for the transmit antenna (TX).

In the lower section (Sect or RSSI Gai n (dB) ), thegainis shown for each of
the sectors (X, Y. and 2).

NOTE:

The values shown for these items will change as you make changes in the associated control
fields(RX1 Cabl e Loss throughRX6 Cabl e Loss,and TX Cabl e Loss)intheRX
and TX Cable Loss Menu, whichiscaled fromthe RX and TX Cabl e Loss fiedinthe
Initialization Screen.
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I nitiating Testing

After setting all relevant fields on the Initialization Screen to appropriate values,
initiate testing by either selecting the Begi n Test field or pressing the

k1 (Begi n Tst) key. If atest has been run before, the Test Software probably

will still be in the Test Set’s internal memory, and it will run. If not, the Test Set
will load the Test Software, including the procedure previously selected on the
SOFTWARE MENU screen, into its internal RAM, and then run the Test
Software.
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Responding to Test Set and Test Software Actions

This section provides information on actions that you might be required to
perform during the testing process.

Test Flow

When you select the Begi n Test field or pressthekl (Begi n Tst ) key, the
Test Software will establish communications with the Base Station. Once
communications are established, the Test Software will control the Base Station
so that it operates in the various modes required for efficient testing. During
operation in each mode, the Test Software will control the Test Set to measure the
required RF and audio characteritics of the Base Station.

At appropriate points in the testing process, the Test Software will pause, then
prompt you to perform some required action or actions. These prompts may
require that you turn the Base Station on or off, make or change connections, or
perform adjustments.

At the end of atest sequence, the Test Software will display asummary of the test
results, showing the number of data points at which the test passed and the
number at which the test failed.

Also, at the end of atest sequence, the Test Software will display the time elapsed
during the test.

Dependent upon your testing regimen, you might wish to perform certain tests
again to obtain more complete information on tests that failed, or you might wish
to perform the entire test sequence again.
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Actionsif a Test Fails
If PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes] is set to 1, the Test
Software will prompt you to press one or more of the following keys.
Proceed Key
Pressthe k1 (Pr oceed) key to continue test operations after a pause.

Repeat Key
Pressthe k2 (Repeat ) key to perform atest again.

Abort Key

If itisdisplayed, pressthe k4 (Abor t ) key at any time during the testing process
to stop the test sequence. The Test Software will stop the test properly, close any
files saved to the PC card, end communication with the Base Station, and display
asummary of the testing to the point of stoppage.

Laptop Key

If itisdisplayed, pressthek5 (Lapt op) key to invoke the Laptop Emulator Mode.
Y ou may use this mode at any point during the testing process at which you wish
to send acommand to the Base Station to causeit to perform some specific action.
For more information on this mode, see " Laptop Emulator” on page 116.
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Actionsif Adjustment IsRequired
At points at which adjustment is required, the Test Software will prompt you to
press one or more of the following keys.
No Retest Key
Pressthekl (No Ret est) key when you do not wish to have the Test Software
repeat the test after an adjustment.
Retest Key
Pressthe k2 (Ret est ) key when you wish to have the Test Software repeat the
test after an adjustment.
Not Set Key

Pressthe k3 (Not Set ) key when you do not wish to perform a prompted
adjustment.
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Tnsloud/Tns quiet/Tns off Key

Pressthek4 (Tns | oud/Tns qui et/ Tns of f) key to set the level of the

audible signals produced by the Test Set’s audio tone generator during pauses for
adjustments. The tone may be set to loud, quiet, or off. Press the key repeatedly
until the desired audio level is obtained.

Laptop Key

If it is displayed, press theh (Lapt op) key to invoke the Laptop Emulator Mode.

You may use this mode at any point during the testing process at which you wish
to send a command to the Base Station to cause it to perform some specific action.
For more information on this mode, sdeaptop Emulator” on page 116.
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Connections

This chapter providesinformation on equipment required for Base Station testing,
and connections for cell site equipment, serial port, printer, and switch control.
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Equipment Required

The following equipment is required for testing:

¢ Cellular Site Base Station to test.
« HP 8935 Series E6380A CDMA Base Station Test Set.

or

HP 8935 Series E6381A TDMA Base Station Test Set.

« HP 8935 Nortel Base Station Connection Kit. (Recommended, but not required.)

Accessory Kit Cables, Connectors, and Small Accessories

The cables, connectors, and small accessories listed in table 2 may be purchased
together in the HP 8935 Nortel Base Station Connection Kit (HP Part Number:
E8302-61001) or separately through alocal vendor.

CAUTION:

The Test Set and other equipment in this test system are susceptible to damage by transient
RF power, continuous RF power, high voltage, electrostatic discharge from cables and
other sources, and transients caused by lightning. Connections to equipment, switch
settings, and power-on conditions must be selected and accomplished carefully to reduce

the risk of damage to the equipment.

NOTE:

The HP 8935 Nortel Base Station Connection Kit contains items that are used in both P-Series

and TRU Base Station testing.

Table2 Cablesand Adaptersin Connection Kit

Description

Purpose

Quantity | Part Number

Cable, DB25(m)-to-
DBO(f), 15 ft

Connects control signals, Test | 1 E8302-61005
Set to P-Series Base Station.

Cable, BNC(m)-to-
BNC(m), RF400, 20 ft

Accessory.

2 E8302-61003
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Equipment Required

Table2 Cablesand Adaptersin Connection Kit
Description Purpose Quantity | Part Number

Cable, N (m)-to-N(m), | Connects Test Set's RF IN/OUT 2 E8302-61002
20 ft connector to Base Station’s TX

output connector.

Connects Test Set's DUPLEX

OUT connector to Base Station’s

RX input connector.
Cable, N(m)-to-N(m), 2| Acts as cable loss test referencel E8302-61005
ft cable.
Cable, DB25(f)-to- Connects control signals, Test | 1 08921-61034
Bantam Set to P-Series Base Station.
Cable, BNC(m)-to- Connects forward and reverse | 2 08921-61024
Bantam audio signals, Test Set to Base

Station.
Cable, RJ45(m)-to- Connects control signals, Test | 1 81020-6343
RJ45(m), 4 ft Set to TRU Base Station.
Cable, DB9(f)-to- Connects Test Set to PC. 1 5182-4794
DB9(f), null, 10 ft
Attenuator, N(m)-to- Accessory, cable loss test. 2 0955-0819
N(f), 6 dB
Adapter, N(f)-to- Adapts N-to-N cable to RX shelf 1 1250-0077
BNC(m) input connector.
Adapter, N(f)-to- Connects reference cable to 1 1250-0777
N(f) cable or device under test in

cable loss test.
Adapter, N(f)-to- Adapts N-to N-cable to TRU 1 1250-1404
SMA(f) Base Station TX connector.
Adapter, BNC(m)-to- | Connects Test Set's AUDIO IN| 2 1250-2164
Banana(f), single HI/LO connector to dual banana

adapter.
Adapter, N(f)-to- Accessory. 1 1250-2361
TNC(m)
Adapter, N(f)-to- Accessory. 1 1250-2162

TNC(m)

N:AMkt\MANUA L S\HP8935\E6389A \p-series\chapters) CONNECT.FM5
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Chapter 3, Connections
Equipment Required

Table2 Cablesand Adaptersin Connection Kit

Description

Purpose

Quantity | Part Number

Adapter, BNC(m)-to-
Banana(m), dual

Connects Test Set's AUDIO IN| 1 1251-2277
HI/LO connector to balanced

line input.

Adapter, DB25(f)-to-
RJ45(f)

Connects control signals to TRY 1 08921-61027

Base Station.

Cable Wrap, Velcro Accessory. 5 1400-2157
Verification Guide Accessory. 1 E8302-90001
Transit Case Houses connection kit items. 1 E8302-61004
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Cell Site to Test Set Connections

Cdll Siteto Test Set Connections

Many arrangements of test equipment and cell site equipment are possible. In this
manual, two of these possibilities are presented:

« Performing transmitter tests at the PA shelf and receiver tests at the receiver shelf.

This method will affect service at that shelf only.

« Performing transmitter tests at the duplexer or combiner and receiver tests at the receive
multi-coupler (RMC) output.

This method will affect the whole cell site.

After you set up the system, you must calibrate some system components before
initiating testing. After calibration, tests must be performed with the equipment
connected the same way it was connected when calibrated.

Seefigure 6 on page 56 for an overall system block diagram, figure 4 on page 54 for
connections to the PA shelf and receiver shelf, and figure 5 on page 55 for
connections to the receive multi-coupler output and duplexer output.
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8921-61024

8921-61024

08921-61013

Ribbon Cable
DB37 to DB37
HP 8935A 1251-2277 (10ft)
Test Set Uy
() |
1250-2164 1 pARALLEL 15
(x2) | PORT
AUDIO OUT AUDIOIN |
X
|
I

E8302-61005

SERIAL 10
PORT

DUPLEX OUT

RF IN/OUT

R Transceiver £8302-61002 A;Ln’ Transceiver
Rack (Back) %1 Rack (Front)
'
] ! ‘

y f in 8921-61034 T
E E8302-61002 | 84 73 62 5 1 PA Shelf XCVRs
' _ 7”77777777777@‘ DATA 1234|5678
: / s s Ja G2 G2 §u RCVR Shelf B AW 11olololololalolo
' . ' fffHoooooooo
' l,mﬂgﬁ},j REV IloJoJojolo]olo]o
1 1250:0077 L L Bantam 309s
] Adapter i i
i NTpeloBNC gy
'
'
'
' W1-W6 Customer RCVR shelf2.eps
E @ & @ @@@ acquired cables

Customer acquired cable
(Not E8302-61002)

OPTIONAL

HP 83202A OPTION K02 SWITCH MATRIX
with K12 Adapter (or equivalent)

Figure4

—[

To Centronics connector on
Switch Matrix Adaptor (rear
of Switch Matrix)

Connecting the Test Set to the Receiver Shelf and PA Shelf
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Cell Site to Test Set Connections

8921-61024
8921-61024

08921-61013

Ribbon Cable
DB37 to DB37
(10f) = Transceiver Rack
HP 8935A ﬂ I 1251-2277 Esaoz-sloos[ﬂ Wan (Front)
Test Set I T
T 5
- 1250-2164 ! E/SSALLEL 15 8921-61034 XCVRs
%%%M) ! DATA 1]2[3Tals[e|[7]8
1 [N L [ 1|C L L 1|C L
AUDIO OUT AUDIO IN ! SERIAL 10 / FWD ololo|o]o|o|ofo
F—— ! U _‘:|:m———|~|oooooooo
= [©) ! = REV olojojo]ofojo]o
L 7+ -
=] —
Bantam 309s
H g
[
[
[
=] =]
=] T =]
- - Transceiver Rack
DUPLEX OUT RF IN/OUT (Back)

E8302-61002

Common Equipment
Rack (Back)

\ \

Customer acquired cable @ @ @P @? @P 9
| I I |

P 832024 OPTION K02 svvm:w.w'x
L[ 99994

HP 83202A OPTION K02 SWITCH MATRIX

with K12 Adapter (or equivalent)

Figure5

E8302-61002

—[®

To Centronics connector on
Switch Matrix Adaptor (rear
of Switch Matrix)

| J00000000000000000]

DUPLEXER

18 d O

O O O O O O

Combiner

°
©
<]

multicoupler2.eps

Connecting the Test Set to the Receiver Multi-Coupler Output and Duplexer Output
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Chapter 3, Connections
Cell Site to Test Set Connections

ANT1 ; ; ANT2 ; ; ANT3

RMC RMC RMC RMC RMC RMC DUPL DUPL| | DUPL

: TITITT TITOy YT Oy 1O T + r 3

|
I
I
other other other other other other coI\j/I EFIIIER COMgler\rlER I
I
I
I
I

RECEIVER RECEIVER | RECEIVER| RECEIVER RECEIVER | RECEIVER
SHELVES SHELVES SHELVES SHELVES SHELVES SHELVES

COMBINER

[ — 1. 1.1 A A
| ~ ~ N | J
! ®1®-@ G- @@ - PL/‘ ]
: VVVVV VY
1

,

ANT1 thru ANT6

RECEIVER SHELF PAs

To one of RMC or
RECEIVER SHELF antenna

ports (ANT1-ANTS). | l l l 4 f f f f f f f

A \AA

To RMC ANT1 or RECEIVER SHELF ANT1 = = = -@
To RMC ANT2 or RECEIVER SHELF ANT2 = = = .@
To RMC ANT3 or RECEIVER SHELF ANT3 = = = .@
To RMC ANT4 or RECEIVER SHELF ANT4 = — — .@
To RMC ANT5 or RECEIVER SHELF ANT5 = = = -@
To RMC ANT6 or RECEIVER SHELFANT6 . — - .@

Other P-Series Radios
ANT1 thru ANT6
P-Series Radios
OPTIONAL
SWITCH
(Control)
g - — — DUPLEX OUT Port SERIAL 10 Port RF IN/OUT Port |——

(DUPLEX OUT signal)

r = = — = PARALLEIIS POt 15 8935 Series E6380A CDMA
: Base Station Test Set
or
R (. HP 8935A Series E6381A TDMA
Base Station Test Set
PC/Terminal |« P | SERIAL 9 Port

Printer < > To HPIB, SERIAL 9, or PARALLEL 15 port of
Test Set. RMC - receiver multi-coupler
DUPL - duplexer
Figure6 Overall System Block Diagram
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Receiver RF

CAUTION:

Transmitter RF

Chapter 3, Connections
Cell Site to Test Set Connections

Asshown in figure 4 on page 54 and figure 5 on page 55, an RF cable is used to

connect the RX shelf input or receive multi-coupler (RMC) input to the Test Set’s
DUPLEX OUT connector. The Test Software will display a prompt at each point
in testing at which the connection must be changed.

You may connect the Test Set's DUPLEX OUT connector to the various receiver
antenna connectors in several ways:

Y ou may make the connections individually when prompted by the Test Software.
Y ou may use a splitter and connect all of the antennas at once.

You may usean RF switch to switch the Test Set's DUPLEX OUT connector to the
various receiver antenna connectors under Test Software controbfsieer or
Switch Matrix" on page 108.

The application of RF power greater than approximately 60 milliwatts can damagethe Test

Set’'s DUPLEX OUT port. Make certain that signals greater than 60 milliwatts are never
applied. As an extra safeguard, the Test Set includes an over-power relay in the port circuit.
If an RF signal greater than approximately 60 milliwatts is inadvertently applied, this relay
will trip. To resume operations, remove the problem signal, and preSkithehen the

Hold (M eas Reset) keys, or turn the Test Set’s power off and back on to reset it.

Asshown in figure 4 on page 54 and figure 5 on page 55, the PA shelf's or
combiner/duplexer’s outputs are connected one at a time to the Test Set's F
OUT connector. Use a low-loss cable with Type N connectors. Type RG-21
cable may be used. The Test Software will display a prompt at each point i
testing at which the connection must be changed.

.~
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Cell Site to Test Set Connections

Audio

Asshown in figure 4 on page 54 and figure 5 on page 55, the transceiver is
connected to the Test Set’s audio input and output connectors.

The transceiver's FWD connector or audio input is connected to the Test Set's
AUDIO OUT connector. A Bantam 309-to-BNC cable is required to make the
connection. The Bantam tip must be wired to the Test Set's AUDIO OUT BNC
center conductor and the Bantam ring must be wired to the Test Set’'s AUDIO
OUT BNC outer conductor.

The transceiver's REV connector or audio output is connected to the Test Set's
AUDIO INPUT connectors. The Test Set’s audio input circuit has an impedance
of 600 ohms between the HI and LO input connectors. This load is required to
obtain proper REV power readings. Therefore, the transceiver's REV Bantam
connector tip must be wired to the Test Set’'s AUDIO IN HI BNC center
conductor and the REV Bantam connector ring must be wired to the Test Set’'s
AUDIO INPUT LO BNC center conductor.

NOTE: If you use the connectors supplied inthe A ccessory Kit, you must connect the BNC-to-Bantam
309 cableto the dual banana-to-BNC Adapter, and to the two BNC-to-single banana Adapters
as shown in figure 4 on page 54 and figure 5 on page 55.

RS-232 Control

The Test Software automatically controls the transceiver through the Test Set’s
SERIAL 10 port and the transceiver’s front-panel DATA Bantam connector.
Other connections to the transceiver are not supported.

As shown irfigure 4 on page 54 andfigure5 on page 55, the Test Set
communicates with the transceiver for control and messaging signals via a test
cable.

NOTE: If you use the connectors supplied in the Accessory Kit, you must connect the Test Set’s
SERIAL 10 port to the receiver's DATA connector using a DB9-to-DB25 cable and
a DB25-to-Bantam cable connected together.
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PC and Printer Connections

This section provides information on PC and printer connections for data
collecting and recording.

PC
NOTE: The Test Software includes the capability to transfer test results to an externa PC.
This may be done quickly and easily by running the BTS Laptop Utility on alaptop
or other computer to save the information.
Connect the Test Set's SERIAL 9 port to the PC'’s serial port using a DB9-to-DB9
null modem cable (sdéegure 7).
HP 8935 Side Panel
Computer
[ ]
u 7
= 7
Com 1 DB9
Serial Connector /
O
OSERIALIOO ~ - i ! = NU” Modem Cable = D _ o _|| EB i
SERIAL 11 = = = =
O\sese/0 Com 1 DB9
Serial Connector
Figure7 Test Set to PC Serial Connection
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Chapter 3, Connections
PC and Printer Connections

Serial Printer
Connect the Test Set's SERIAL 9 port to the serial printer using a standard serial
(DB9-t0-DB9) cable (sefigure 8).

HP 8935 Side Panel

Serial Printer

SERIAL 9

O
SERIAL 10
O O
SERIAL 11
o

O

Com 1 DB9
Serial Connector

Figure8 Test Set to Serial Printer Connection

Parallel Printer
Connect the Test Set's PARALLEL 15 port to the printer using a standard parallel
printer cable (sefigure 9).

HP 8935

Side Panel

Parallel Printer e e e , Parallel
1 Port

| D C2950A @[}:

(ugonino
[
[
[

Figure9 Test Set to Parallel Printer Connection
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PC and Printer Connections

HP-IB Printer
Connect the Test Set’s HP-IB port to the printer using a standard HP-IB printer
cable (seéigure 10).
HP 8935
HP-IB Printer Side Panel

=
=
S
=
=
=

HP 10833A, B, C

Figure10 Test Set to HP-I1B Printer Connection

0O
o
=)
=
@
(2]
=
o
)
(2]

N:AMkt\MANUA L S\HP8935\E6389A \p-series\chapters) CONNECT.FM5 61



Chapter 3, Connections
PC and Printer Connections
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Reference

This chapter provides detailed descriptions of the general features and functions of the
Test Software. Topics are arranged alphabetically for quick and easy reference.
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Chapter 4, Reference

Customizing Test Procedures

Customizing Test

The fields listed under
CUSTOMIZE TEST

PROCEDURE: are used to CUSTOMIZE TEST PROCEODURE: SET UP TEST SET:

customize the software
various testing needs.

Procedures

Customizing test procedures is accomplished from the SOFTWARE MENU
screen (figure 11).

SOFTHARE MENU

NORTEL P-SERIES

Revision: Z.00.00

HContinue

LOAD TEST PROCEDURE:

Select Procedure Locatiaond

Card

Select Procedure Filenome! Library! Frogrant
SHLF HT_PSER Card

Descrirtiont
Hortel P-%eries Test with R¥ AYL=-1% dEBm and MHele |
Té AYL=-18 dBm and at the RX shelf and PR shelf.

for

[EY8 Execution Cond
WEE External Devices
Y] Frinter Setup
IERSIC Cntrl

LR Channel Information
Al Test Paorameters

Order of Tests
Poss/Foil Limits

gl SovesDelete Procedure

Figure1l SOFTWARE MENU Screen

Test Procedures have been designed so that changes may be made easily from the

Test Set’s front panel. For example, tests may be inserted or deleted and, after
running the tests, you may change the pass/fail limits or test different channels.
You may store your customized procedure on an SRAM card so that you may use
it in the future (se&Saving/Deleting Procedures to/from a Card" on page 71).
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Changing Pass/Fail Limits

Changing pass/fail limitsis accomplished from the TESTS (Pass/Fail Limits)
screen (figure 12).

TESTS (Pass<Fail Limits)

Speck Description
Selects limits for Lower Linit Ueper Limit Units Check

comparison with
measured results. - —_— -~

Choices includes Upper, ~
Lower, or Both. -

The descriptions for your | = — > )P rint All

Test Software will be ~

. ~ \
different than shown |- RT Aud Loorback Err from AYL S (rev <13)
nere. | T I o - |

Selects the pass/fail limits — | o

t0 be edited. RT Aud Loorback Unloored

RT Audio 1 kHz Thne Error from AVL

RE Hyio Outrput,AYL Err wsCompander On
R¥ RESI Level Err ® -30 dBEn

Ri R§SI Level Err B -60 dBn

RE EESI LeueLErr B -70 dBn

RT Hu? Loopback Efr from AYL+4 [reur=13]

[e m R i ) B S R ]

Sets the lower or upper
pass/fail limits.

Figure12 Changing Pasg/Fail Limits

Pass/Fail limits define the values a measurement result is compared against to
determine if the system under test meets specified standards. Default values are
set in the Test Software. These default values may be changed to meet the
reguirements of the particular application.

The procedure shown in figure 13 on page 66 and figur e 14 on page 67 describes the
process for changing pass/fail limitsthrough the TESTS (Pass/Fail Limits) screen
to optimize your testing conditions. For information on saving customized pass/
fail limits, see " Saving/Deleting Proceduresto/from a Card" on page 71.
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Press Menu key to display
SOFTWARE MENU screen.

Position cursor at[Spec|Pass/Fail
Limits and select it.

SOFTWARE

If IBASIC is running, press
Shift, Pause/Continue
before pressing Menu.

Reset

Pause/
Continue

Position
’@
Channel Information
Test Parameters
Order of Tests
Select Pass/Fail Limits
Save/Delete Procedure

Test Software displays
TESTS (Pass/Fail Limits) screen.

Position cursor at Spec # field
and select it.

Position
(@ (Disregard this number)
~
Select

A

Scroll to desired Spec #
and select it.

Position cursor at Lower Limit
field and select it.

Scroall (This Spec # is an example)
e
.Il FCC TX output power adj
[-1.000000 ] {1.000000
Select

Position

(: N 6 FCC TX output power adj
[l -1.000000 ] [1.000000 |

Select / | \

Figure 13

Continue on next page

Changing Pass/Fail Limits Specifications
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Use DATA ENTRY keys to enter new
value, then select it.

Position cursor at Upper Limit
field and select it.

Enter

FCC TX output power a

6

[l -0:500000 ] [2.000000

Select

@

(enter your desired value)

Position
( X CC TX output power adjustment
500000 | [[[1.000000 | B
Select |

e Use DATA ENTRY keys to enter new

Position cursor at Check field
and select it.

value, then select it.
Enter

R
&

CC TX output power adjustment
500000_| [fo.500000 | dB

79
8

(enter your desired value)

Position
(
N
§5
s A

Position cursor for which limits
should apply to testing and select it.

Press Menu key to return to
SOFTWARE MENU screen.

Position
Yo Choices:
;\[ \B:‘ Upper
L ower
» H Both
Select None
\ ]

Position
%:\
Select

@

SOFTWARE

Reset

Pause/
Continue

Figure 14

Changing Pass/Fail Limits Specifications (continued)
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Customizing Test Procedures

Changing Test Parameters

Changing test parametersis accomplished from the TESTS (Test Parameters)
screen (figure 15).

TESTS (Test Parameters)

Porn$ Description
Yalue Units
Parameter name. - — — {— =~
\ ElFrint ALl
\
AN
|- GH Base Station Boud Ratel0=9800 1=1200]
Selects the parameter to W e le
- — |
be changed. 2 GHAeer Enabled [0=silent 1=heer onl
S/GN Chonnel [0=edit frea l=singsle Z=LCR]
. GH Stor Test if Results FoillO=no l=ves]
Displays the current - — — — 4 et s L e 1y
parameter setting. & RT Audio Addust[0=no l=on foil 2=alwavs]
7 R¥ Audio Lev Add On [0=RXA 1=RXE Z=bothl
2 R¥ Audio Outeput Averase Yoice Level (AVL)

Figure15 TESTS (Test Parameters) Screen

The Software uses parameters to optimize the test environment and conditions for
the testing application. The default test parameters were determined by examining
test requirements and specifications from the equipment manufacturer. The Test
Software comes with default settings for all test parameters.

The procedure shown in figure 16 on page 69 and figur e 17 on page 70 describes the
process for changing test parameters through the TESTS (Test Parameters) screen
to optimize your testing conditions. For information on saving customized test
parameters, see " Saving/Deleting Proceduresto/from a Card" on page 71.
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Press Menu key to display
SOFTWARE MENU screen.

Position cursor at Parm|Test
Parameters... and select it.

Position
IFIBASIC is running, press SOFTWARE 7 Channel Information
Shift, Pause/Continue ) Test Parameters
before pressing Menu Order of Tests
Pass Fail Limits
Select Save/Delete Procedure
Reset w
@,
Continue
e Position cursor at Parm #
field and select it.
-, (Entries on your display
Position may be different)
Test Software displays f'
TESTS (Test Parameters) screen. W
RT audio test to
0.00000
Select

@&

Scroll to Parm # to be
changed and select it.

Position cursor at Value field
and select it.

(This parameter number and

Scroll I
description are examples)

(
W N
TX cable loss
) d

Position
f@
VN

TX cable loss

@, A

Figure 16

Changing Test Parameters

Continue on next page
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Customizing Test Procedures

Use DATA ENTRY keys to enter new Press Menu key to return to
value, than select it. SOFTWARE MENU screen.
Select

SOFTWARE

TX cable loss

Select Eeset/
@,
Figure17 Changing Test Parameter s (continued)
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Saving/Deleting Procedures to/from a Card

Saving procedures to an SRAM card and deleting procedures from a card are
accomplished from the TESTS (Save/Delete Procedure) screen (figure 18).

TESTS (SovesDelete Procedurel

f¥50ue Proc

SAYE/DELETE TEST PROCEDURE:

Select Procedure Locotiond
glz] Froc |

Enter Procedure Filenome:

FCHMCIA
Cord
EJF Cornt

% AYL=-18 dBm and
% shelf and FPA shelf.

SAYE PROCEDURE INFORMATLON: + [T

Procedure Libraryd

Current [N
Code Locotions Jlloin Meny

Fozsword:

Figure18 TESTS (Save/Delete Procedur e) Screen

A test procedure is a collection of channel information, test parameters, testing
order, and pass/fail limits saved in afile. This file might be one of the default
proceduresthat is supplied on the Test Software PC card, or it might be an
application specific procedure that customizes the Test Software to a specific
application. Ordinarily, custom procedures are saved on an SRAM card.

When you save a custom procedure, it consists of channel information, test
parameters, pass/fail limits, and testing order, plus alibrary that contains the
names of al test parameters, pass/fail limits, and tests that are resident in the Test
Software. Thelibrary file comes from the Test Software and cannot be modified.
Thelibrary fileis saved automatically on the SRAM card that is used to store the
new test procedure.

The procedure shown in figure 19 on page 72, figure 20 on page 73, and figure 21 on
page 74 describes the process for saving a procedure through the TESTS (Save/
Delete Procedure) screen.

Delete a procedure using the same process, except for step 13. To delete a
procedure, select the Del Pr oc field or pressthek2 (Del Proc) key.
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Press Menu key to display Position cursor at[Proc| Save/Delete
SOFTWARE MENU screen. Procedure and select it.
Position
If IBASC isrunning, press SOFTWARE ( X Freq Channel Information
Shift, Pause/Continue Parm | Test Parameters
before pressing Menu. Segn Order of Tests
Spec | PassFall Limits
Reset Select Proc | Save/Delete Procedure
@,
Continue
Position cursor at Select
Procedure Location and select it.
Position
Test Software displays

TESTS (Save/Delete Procedure) screen. Select Procedure L ocation:

|

A

5t B

Q Insert initialized SRAM card. Position cursor at Card and
select it.
Position
(' Choices:
% \5\ + B Cad
o RAM
Toinitializean SRAM card, pressthe
Select
k3 (Format) key and follow the - (You may also save procedures
prompts on the TESTS (Save/Delete to an internal RAM disk).
Procedure) screen.

Continue on next page

Figure19 Saving or Deleting a Procedure
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Position cursor at Enter Select characters to name
Procedure File and select it. Procedure, then select Done.
;osutmn Enter Procedure Filename: ;’vosmon Choices:
\ » Done
> : Position
Over/lns
Delete
Select Select Del End
w A Bk space
) A
B
C
Position cursor at Enter Select characters for
Procedure File and select it. description, than select Done.
Position Position Choices:
¥ Enter Description for V1 » Done
2 > Position
1 Over/ins
Delete
Select Select Del End
A3 A3 Bk space
+ A
B
C
Position cursor at Procedure Position cursor at Code
Library: and select Current. Location: and select it.
Position Procedure Library:
7 Current/[NOLIB] |
N — ROM
(The underline indicates which
Select option is selected. Pressing
\@ the knob changes the selection.)
Continue on next page
Figure 20 Saving or Deleting a Procedur e (continued)
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Position cursor at Card and

@ Position cursor at Save Proc

and select it. and select it or press k1.
Position Choices: Position
7 » B Cad Y12 » B SaveProc

B B

- ROM 2 Del Proc

RAM
3 Init Card

Select Select
- - 4 Hep
@ @ 5 Main Menu

Position cursor at Del Proc
select it or press k2.

and

Press Menu key to return to
SOFTWARE MENU screen.

Position

('6 \\j\;\
Select

&

»

1 SaveProc
H Ded Proc

3 Init Card
4 Help

5 Main Menu

SOFTWARE

Reset

Pause/
Continue

@ Run saved procedure as follows:

1) Insert the SRAM Card with your saved procedure.

2) On the SOFTWARE MENU screen, a) select Select Procedure
Location: then select Card, b) select Select Procedure Filename:,

then select your saved file name.

3) Remove the SRAM Card, then insert the original Test Software PC card.

4) Press Run Test.

Theoriginal card contains the full program required to run your procedure.

Figure21

Saving or Deleting a Procedur e (continued)
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Saving/Deleting Procedur es to/from Internal RAM

Saving procedures to Test Set’s internal RAM and deleting procedures from
internal RAM are accomplished from the TESTS (Save/Delete Procedure) screen
(figure 18 on page 71) much as shown ifigure 19 on page 72, figure 20 on page 73,
andfigure 21 on page 74, except for the following:

1. Infigure 19 on page 72, step 4, initialize the RAM disk as outlined in" I nitializing a
RAM Disk" on page 99.

2. Infigure 19 on page 72, step 5, select RAMinstead of Car d.

3. Infigure 21 on page 74, step 15, sub-step 1 is not applicable.

4. Instep 15, sub-step 2, select RAMinstead of Car d.

5. In step 15, sub-step 3, if the Test Software PC card is not inserted in the Test

Set’s front panel card slot, do so.
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Frequency Table

The frequency table, shown inthe TESTS (Channd Information) screen, is used
to enter and store channel numbers and transceiver slot |ocation numbers (for
example, location 1-8). Procedures may be set up to test consecutively all eight
radios on a shelf by entering the information into the frequency table. The
procedure (including the frequency table) may also be saved to an SRAM card for
later use.

The Test ? field is useful if you have saved al of the shelf information to a
frequency table and wish to go back and test some (but not all) of the channels. By
setting this field to No for the transceiver location slot(s) you do not wish to test,
you may retain the channel and shelf number information in the procedure, but not
test the channel (s). Change this setting back to Yes when you wish to test the
channel(s).

PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR] allows you to choose
whether the software should read frequency information from the frequency table (set
parameter to 0), or from the Initialization Screen (set parameter to 1). Setting this parame-
ter to 1 will allow you to test only one channel at atime. The default setting is 1. Y ou must
changeit to O if you wish to use the frequency table.

1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. SelecttheFreq Channel | nfornation fieldfromthe SET UP TEST SET:
list. The Test Set will display the TESTS (Channel Information) screen.

Select the Channel # field.
Using the DATA ENTRY keys, enter the channel number and select it.
Selectthe Sl ot # (1-8) field.

Using the DATA ENTRY keys, enter the slot number (position on the shelf, 1-8), and
select it.

Select the Test ? field.

S

~

8. Pressthe knob to toggle the field to the desired response (Yes or No).

9. Pressthe Menu key or pressthe k5 (Mai n Menu) key to return to the SOFTWARE
MENU screen.
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Handling Test Results

It is often desirable to record test results for future reference or evaluation. The
Test Software provides the capability to save test resultsto avariety of destination
devices. These are:

« APC

* An SRAM card

e A serial printer

e A parallel printer
e An HP-IB printer

The capahility to save test results remains on until you turn it off.
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Sending Test Resultsto a PC Using the BTS L aptop Utility

Test results can be supplied directly to a PC through the Test Set’s SERIAL 9 port
(figure 22) using a laptop computer running the HP BTS Laptop Utility.

HP 8935 Side Panel

Computer

7

Com 1 DB9
Serial Connector

SERIAL 9

O
SERIAL 10
O O
SERIAL 11
o o

= Null Modem Cable

Com 1 DB9
Serial Connector

Figure 22 Test Set to PC Serial Connection

The requirements to save test results to a PC are as follows:
e The Test Set's SERIAL 9 port must be connected to the PC using a null modem cable.

e The configured BTS Laptop Utility must be running on the PC.

e TheUse BTS Laptop Uility fieldinthe Test Results/Laptop Util/Printer/
Serial Setup menu must be selv&s.

e The Test Set's SERIAL 9 port communications parameters must be configured to
match the communications parameters of the PC.
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Configuring the PC Terminal Program.

Sending test results to a PC requires starting the BTS Laptop Utility on the PC,
then setting the Test Software to use the utility.

Perform the setup as follows:

1. Fromthe PC, start the BTS Laptop Utility program (figur e 23).

s BTSUL

Figure 23 Starting the BT S Laptop Utility Program

2. OnthePC screen, click onthe TR button to display the window in which the test results
will be displayed (figure 24).

fm BTS Laptop ... [H M E

SWl TSl DDl TH SElHeI;:I Exit

Test Results Button
Figure24 Selecting the Test Results Window
NOTE: The Test Software does not use communications with the Switch for testing purposes. Thus,

you might find it advantageous to turn off the SW button in the BTS Laptop Utility tool bar.
To do this, select the File Properties window in the BTS Utility, then add -No Switch at the
end of the Shortcut Tab in the Target field.
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3. Onthe PC screen, click on the Pr ef er ences field, then click on the Corm
Par amet er s field to display the Comm Port Setup screen (figur e 25).

=x Test Results =] E3
File Edit W&

| LComm Parameters . . .
Log
- Font . ..

Figure 25 Comm Port Setup Screen

4. On the Comm Port Screen, set the Test Set port to the serial port to which the null
modem cable is connected on the Test Set (SERIAL 9).

5. Onthe Comm Port Setup screen, set the Test Set’s baud rate to match the baud rate of
the PC.

NOTE:

If the rate is higher than 19200 baud, the Test Set's serial port flow control must be set to
Har dwar e.

6. Onthe Comm Port Setup screen, set the Switch Pbid t®or t .

NOTE:

The Test Software does not use communications with the Switch for testing. If you have
already set the Shortcut Tab as shown in the note in step 2, step 6 will not be requiNed. The
Port selection will not appear.

7. Onthe Comm Port screen, click on tBi€ button.
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Sending the Results

To send test resultsto a PC, you must enable sending test results within the
software. Do this as follows:

1. Connect the PC to the Test Set's SERIAL 9 port using a null modem cable.

2. Onthe Test Set, press thkenu key. The Test Set will display the SOFTWARE
MENU screen.

3. Onthe Test Set, press tké (Run Test ) key to start the Test Software. The Test
Software will display the Initialization Screen.

4. Onthe Test Set, select thiest Resul ts/Laptop Wil/Printer/Seri al
Set up field. The Test Software will display the Test Results/Laptop Util/Printer/Serial
Setup menu on the TESTS (IBASIC Controller) screen.

5. Onthe Test Set, select tB&S Laptop Uil ity field so that the choice field
toggles toves.

NOTE: If the Test Software does not change the fieldes, see the BTS Laptop Utility help tool for
hardware flow control. Also, make certain that you have completed all steps of this procedure
correctly.

6. On the PC, start the BTS Laptop Utility program.

7. Onthe Test Set, selecttBerial 9 Port Settings field. Verify that the
communications parameters match those of the BTS Laptop Utility program.

The Test Set will send test results to the PC using the BTS Laptop Utility until
you set the Use BTS Laptop Utility fieldtoNo inthe Test Results/Laptop
Util/Printer/Serial Setup menu on the TESTS (IBASIC Controller) screen.
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Sending Test Resultstoa PC

Test results can be supplied directly to a PC (with a communications program)
through the Test Set’'s SERIAL 9 paiig(ire 26). A variety of devices may be

used to receive the data. An HP Palmtop computer, PC, laptop, or terminal may be

used. A terminal emulator may be used to write the test results directly to a file.
Examples of terminal emulator programs are Microsoft Windows Terminal and

ProComm (a product of DataStorm Technologies, Inc.).

HP 8935 Side Panel

SERIAL 9

O

SERIAL 10

Null Modem Cable

Computer

7

Com 1 DB9
Serial Connector

O O
SERIAL 11
o o

Com 1 DB9

Figure 26 Test Set to PC Serial Connection

Serial Connector
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The requirements to save test results to a PC are as follows:

e The Test Set's SERIAL 9 port must be connected to the PC.

« A configured terminal program must be running on the PC.

* The Send Test Results to Serial 9 function must be activated in the Software.

* The Test Set's SERIAL 9 port communications parameters must be configured to
match the communications parameters of the PC.

Configuring the PC Terminal Program

Sending test results to a PC requires that a configured terminal emulator be
running while sending test results is enabled. Seefigure 27 on page 84 and figure
28 on page 85 for the detailed procedures required to configure aterminal program
for saving test resultsto a PC.
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Figure 27

Start Terminal program in
Windows.

From Terminal menu, select
Settings.

Position

Fir [d " Frdiegy [Resr Tumkn Help
E H

‘\
/g

' =

Scroll to Terminal Emulation
and select it.

Select DEC VT-100 (ANSI),
then press OK.

.. crminal - [Uplitlzd]
Position E Flame  Tramsleis  Help
Miere Rureker...
lermiesd Emelabon.
Tesmdial Prefeiciesi...
Fuanimiam Expd .
Tl Traviless
Hinery Translers .
&
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Configuring a Terminal Program for Sending Test Resultstoa PC
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Edit menu to match Test Set
settings on 10 CONFIG screen. .
Example Communications Setup:
Enter [~ T T T TR
[ .“TI:J. e (& 3 & 1 | %
1 Lm0 i LA Connector: COM1 (remember to use your own settings!)
mx mic NFiEX mm
| Baud Rate: 9600
N E O o i . O O Data Bits: 8
] ||.-\.-r-\.n.-|-u. — I Parity: None
PO - [ . Flow Control: Xon/Xoff
Sdlect el Fadumr 3 [ Stop Bits: 1
w L‘: pinnnn 1 Parity Check and Carrier Detect: both unchecked
@ AfisE | [T Py D ] Capaian B
From Terminal menu, select Scroll to Receive text file... and
Transfers. select it.
Enter Enter F_W
P (el Pl Prig
1= ] Sl o T o
Tir Ldd S-kege [ess  [imesies Heip | e -
0 i
- ol Mgy g
| Facar [ b [
» A}
@, || 1 & :
| ]

Enter path and filename of file
that you wish to save.

Enter

:- V After configuring the personal computer to receive the
measured data, you must turn on Test Results in the
¥l Lovws by
I H [EF [ | Do | communications parameters match those of the
Select ’
! :]

P — Test Set and verify that the 1/0O Configuration screen
: st Windows terminal.

L il | ) i _
T i T | l --.--..-\.u....-u,..u.ﬂ

Figure 28 Configuring a Terminal Program for Sending Test Resultsto a PC (continued)
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Sending the Results

To send test resultsto a PC, you must enable sending test results within the
software. Do this as follows:

1
2.

NOTE:

Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

Pressthekl (Run Test ) key to start the Test Software. The Test Softwarewill display
the Initialization Screen.

Selectthe Test Resul ts/Laptop Util/Printer/Serial Setupfield.
The Test Software will display the Test Results/Laptop Util/Printer/Serial Setup menu
on the TESTS (IBASIC Controller) screen.

Verify that theUse BTS Laptop Utility fieldistoggledto No.

Select the Send Test Resul ts tofield, thenselect Seri al 9 fromthe
Choi ces: list.

Start the terminal program.

SelecttheSerial 9 Port Settings field. Verify that the communications
parameters match those of the terminal program.

When you have configured the Test Set to send the datato a PC, you must remember to
activate the communi cation package and specify afilein which to save the data. The Test Set
will not issue an error message if the PC communications application is not running or
configured properly.

The Test Set will send test resultsto the PC until you turn off the Send Test
Resul ts to fieldinthe Test Results/Laptop Util/Printer/Serial Setup menu on
the TESTS (IBASIC Controller) screen.

86

N:A\mkt\MANUAL S\HP8935\E6389A \p-series\chapters REFERENC.FM5



Chapter 4, Reference
Handling Test Results

Sending Test Resultsto an SRAM Card

To send test resultsto an SRAM card, you must enable the Sending Test Results

to a PC Card function within the software. The Test Set will create test result files

on the SRAM card automatically, based on the name that you enter at the start of
testing. The Test Software will append “.txt” to your file name so that the files
will be recognized on the SRAM card.

NOTE: Do not remove the card or stop the test during testing operations while sending test results to
an SRAM card. If you do so, thefiles will not be closed properly and the test results will be
lost.

Once testing is complete and the test results are in files on the SRAM card,
perform the procedure outlined'iRetrieving Data from an SRAM Card" on page
89 to transfer the data to a PC or printer.

NOTE: Before attempting to send test results to an SRAM card, verify that the card is not write-
protected. The write-protect switch should not be set toward the edge of the card.
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Send test results to an SRAM card as follows:
1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. Pressthekl (Run Test ) key to start the Test Software. The Test Softwarewill display
the Initialization Screen.

3. SelecttheTest Results/Laptop Util/Printer/Serial Setupfield.
The Test Software will display the Test Results/Laptop Util/Printer/Serial Setup menu
on the TESTS (IBASIC Controller) screen.

4. Insert an SRAM card into the front panel card slot. If the card is uninitialized, see
"Initializing a PC Card" on page 100.

5. SdecttheSend Test Results to fied, thenselect PC Car d from the
Choi ces: list.

6. TheTest Set will display amessage asking for afile name under which to store the test
results. Enter aname using the charactersfrom the Choi ces: list. Select Done when
finished.

The Test Set will send test results to the SRAM card until you turn off the Send
Resul ts to fieldinthe Test Results/Laptop Util/Printer/Serial Setup menu on
the TESTS (IBASIC Controller) screen.

When the test is completed, the Test Set will close the file on the SRAM card and
will changethe Send Test Results to field inthe Test Results/Laptop Util/
Printer/Serial Setup menu screen from PC Car d to OF f . Thus, each time you run
the test and wish to record the results to the SRAM card, you must open the Test
Results/Laptop Util/Printer/Serial Setup menu and enter a new file name as
outlined above.
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Retrieving Data from an SRAM Card

Use the software utility (FILE_XFER), which isincluded in the Test Set to
transfer data files from the memory card to a serial printer, an HP-1B printer, or a
PC.

NOTE: Loading and running the utility to perform these procedures will replace any software and
procedures in the Test Set's internal RAM. Thus, the Test Software must be reloaded when
this procedure is complete. This requires that you have the Test Software PC card with you
on-site.

Transferring Datato a Printer Viathe SERIAL 9 Port
Transfer datato a printer viathe SERIAL 9 port as follows:

1. If the Test Software is running, exit it from the Initialization Screen by pressing the
Shift andPause/Continue (Reset) keys, then th&5 (Mai n Menu) key.

2. Make certain that the serial printer is turned on and set up to print when the data is sent
to the Test Set's SERIAL 9 port.

3. Press théMenu key. The Test Set will display the SOFTWARE MENU screen.

4. Select thesel ect Procedure Locati on: field. The Test Set will display a
Choi ces: list containing the following item€ar d, ROM andRAM

5. SelectROM This allows the loading of various utility programs resident in the Test Set.

NOTE: In the following step, the items in tidaoi ces: list are as shown on the printing date of this
manual. However, this list could change in later versions of the Test Software.

6. SelecttheSel ect Procedure Fil enane: field. The Test Set will display a
Choi ces: list containing the following itemS8ERVI CE4, RFTOOLS, | B_UTI L,
LI STOPTS, ST_PLT, andDEMO.

7. Selectl B_UTI L.

8. Pressth&l (Run Test) key to run the utility software. The Test Set will display a
the IB_UTIL menu on the TESTS (IBASIC Controller) screen.

9. Select the-l LE_XFERfield. The Test Set will prompt you to insert the SRAM card
that contains the test result files.

10. Insert the card and select Bent i nue field. The Test Set will display the file transfer
menu.

11. Select thedut put Port field and press the knob to sel€etri al Port, 9600
baud. This configures the Test Set to send the data via the SERIAL 9 port at 96
baud.

[SRJVICHICHES ]
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12. Scroll down thelist of file namesto thefile that you wish to transfer and select it. An
asterisk (*) will appear next to the name. Y ou may send more than onefile at atime.
Scroll to and select any other files that you wish to transfer.

NOTE:

All filesonthe SRAM card are displayed, not just the test result files. If you attempt to transfer
filesthat are not test result data, unexpected results at the printer might occur. Also,

transferring code files can result in many pages of code being printed. Look for files with “.txt”
appended to the name, which indicates test result files.

13. When all files to be transferred have been selected, sel&ttainé Tr ansf er field.
The data will be sent to the printer via the SERIAL 9 port.

14. When printing is complete, you may select other files to transfer or exit the software
utility by selecting théexi t Dat a- Col | ecti on-Fi | e- Transf er field.

15. To return to the Test Software again, preskthéRun Test ) key from the
SOFTWARE MENU screen.

Transferring Datato a PC Viathe SERIAL 9 Port

Transfer datato a PC viathe SERIAL 9 port as follows:

1. If the Test Software is running, exit it from the Initialization Screen by pressing the
Shift andPause/Continue (Reset) keys, then th&5 (Mai n Menu) key.
2. Connect the Test Set to your PC using the SERIAL 9 port and a null modem cable.

3. Load a PC software utility for communicating on the PC serial port such as Microsoft
Windows Terminal.

4. Configure the PC software to prepare the PC to receive a text file via the serial port.
Press thé enu key. The Test Set will display the SOFTWARE MENU screen.

6. SelecttheSel ect Procedure Locati on: field. The Test Set will display a
Choi ces: list containing the following item€ar d, ROM andRAM

7. SelectROM This allows the loading of various utility programs resident in the Test Set.

8. SelecttheSel ect Procedure Fil ename: field. The Test Set will display a
Choi ces: list containing the following item$SERVI CE4, RFTOOLS, | B_UTI L,
LI STOPTS, ST_PLT, andDEMO.

9. Selectl B_UTI L.

10. Press th&l (Run Test ) key to run the utility software. The Test Set will display a
the IB_UTIL menu on the TESTS (IBASIC Controller) screen.

11. Select theé-l LE_XFERfield. The Test Set will display a prompt to insert the SRAM
card that contains the test result files.

12. Insert the card and select Bent i nue field. The Test Set will display the file transfer
menu.
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13. Select theQut put Port fieldand presstheknobtoselect Seri al Port, 9600
baud. This configures the Test Set to send the data viathe SERIAL 9 port at 9600
baud.

14. Scroll down thelist of file namesto thefile that you wish to transfer and select it. An
asterisk (*) will appear next to the name. Y ou may send more than onefile at atime.
Scroll to and select any other files that you wish to transfer.

NOTE: All filesonthe SRAM card are displayed, not just the test result files. If you attempt to transfer
filesthat are not test result data, unexpected results at the printer might occur. Also,
transferring code files can result in many pages of code being printed. Look for files with “.txt”
appended to the name, which indicates test result files.

15. When all files to be transferred have been selected, sel&ttainé Tr ansf er field.
The data will be sent to the PC via the serial port.

16. When data transfer is complete, you may select other files to transfer or exit the
software utility by selecting thexi t Dat a- Col | ecti on-Fi |l e- Transf er
field.

17. To return to the Test Software again, preskthéRun Test ) key from the
SOFTWARE MENU screen.
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Stop Sending Test Resultsto a PC or an SRAM Card
Stop sending test results to a PC or SRAM card as follows:
1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. Pressthekl (Run Test ) key to start the Test Software. The Test Softwarewill display
the Initialization Screen.

3. SelecttheTest Results/Laptop Util/Printer/Serial Setupfield.
The Test Software will display the Test Results/Laptop Util/Printer/Serial Setup menu
on the TESTS (IBASIC Controller) screen.

4. SelecttheSend Test Resul ts tofield, thenselect OF f fromtheChoi ces: list.

Sending Test Resultsto a Serial Printer

Test results may be sent directly to a printer through the Test Set's SERIAL 9
port. To do so, you must enable sending test results to the printer within the
software.

Send test results to a serial printer as follows:
Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

Pressthekl (Run Test ) key to start the Test Software. The Test Software will display
the Initialization Screen.

Selectthe Test Results/Laptop Uil/Printer/Serial Setupfied. The
Test Software will display the Test Results/Laptop Util/Printer/Serial Setup menu on the
TESTS (IBASIC Controller) screen.

Select the Send Test Results to Printer at field, thenselect Serial 9
from the Choi ces: list.

5. Connect the serial printer to the Test Set’s SERIAL 9 portf{gaee 29).
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HP 8935 Side Panel

Serial Printer

SERIAL 9
o
SERIAL 10
oo

SERIAL 11

O\seee/O Com 1 DB9 Serial
Serial Connector Port
Figure 29 Test Set to Serial Printer Connection

6. SelectthePri nt Set up field. The Test Software will display the Print Setup menu
on the TESTS (IBASIC Controller) screen.

7. Set thefollowing parameters:
» Lines/Page
» Form Feed (Start and End)
* Printer Model

The Test Set will send test results to the serial printer connected to the SERIAL 9
port until you turn off the Send Test Results to Printer at fieldinthe
Test Results/Laptop Util/Printer/Serial Setup menu of the TESTS (IBASIC

Controller) screen.
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Sending Test Resultsto a Parallel Printer

Test results may be sent to a parallel printer through the Test Set PARALLEL 15
port. To do so, you must enable sending test results to the printer within the
software.

NOTE: Because aparallel printer and an HP 83202A Switch Matrix both receiveinformation fromthe
Test Set viathe PARALLEL 15 port, it isnot possible to use the two devices at the sametime.
If your test plan requires both the Switch Matrix and printed test results data, you might use
either aserial or an HP-1B printer, or collect the datato a PC for later printing.

Send test resultsto a parallel printer as follows:

1
2.

Parallel Printer

[poonem

Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

Pressthek1 (Run Test ) key to start the Test Software. The Test Softwarewill display
the Initialization Screen.

Selectthe Test Results/Laptop Util/Printer/Serial Setup field.
The Test Software will display the Test Results/Laptop Util/Printer/Serial Setup menu
on the TESTS (IBASIC Controller) screen.

SelecttheSend Test Results to Printer at field, thenselectPar al | el
15 from the Choi ces: list.

Connect the parallel printer to the Test Set's PARALLEL 15 portf{gaee 30).

HP 8935
Side Panel
e e e e e = = . Parallel
o : ' Port
Paralle ! : " ooot et
Port ! 866e 0 ==
= (D (- =01
C2950A . H
E@ @E@esscsce @ ®

Figure 30 Test Set to Parallel Printer Connection

6.

Select theéPri nt  Set up field. The Test Software will display the Print Setup menu
on the TESTS (IBASIC Controller) screen.
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7. Set thefollowing parameters:
» Lines/Page
» Form Feed (Start and End)
* Printer Model

The Test Set will send test resultsto the parallel printer connected to the
PARALLEL 15 port until you turn off theSend Test Results to Printer
at fieldinthe Test Results/Laptop Util/Printer/Serial Setup menu of the TESTS

(IBASIC Controller) screen.
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Sending Test Resultsto an HP-IB Printer

=
§§
=
S
=

Figure 31

Test results may be sent to an HP-IB printer through the Test Set's HP-IB port. To
do so, you must enable sending test results to the printer within the software.

Send test results to an HP-IB printer as follows:

1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. Pressthekl (Run Test ) key to start the Test Software. The Test Softwarewill display
the Initialization Screen.

3. SelecttheTest Results/Laptop Util/Printer/Serial Setupfield.
The Test Software will display the Test Results/Laptop Util/Printer/Serial Setup menu
on the TESTS (IBASIC Controller) screen.

4., SelecttheSend Test Results to Printer at field,thenselectHP-1 B 701
from the Choi ces: list.

5. Edit thethree-digit HP-1B address (the default is 701) in the addressfield at the right of
HP- | B.

6. Connect your HP-IB printer to the Test Set's HP-IB port {&ge e 31).

HP 8935
HP-IB Printer Side Panel

g @ ()
- o
o o[E):

= S—]
=)
.

[ —— |
o

HP 10833A, B, C

Test Set to an HP-IB Printer Connection

7. SelecttheéPri nt Set up field. The Test Software will display the Print Setup menu
on the TESTS (IBASIC Controller) screen.
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8. Set thefollowing parameters:
» Lines/Page
» Form Feed (Start and End)
* Printer Model

The Test Set will send test resultsto the HP-IB printer connected to the HP-1B
port until you turn off the Send Test Results to Printer at fieldinthe
Test Results/Laptop Util/Printer/Serial Setup menu of the TESTS (IBASIC
Controller) screen.
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Stop Sending Test Resultsto a Printer
Stop sending test results to a printer as follows:

1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. Pressthekl (Run Test ) key to start the Test Software. The Test Softwarewill display
the Initialization Screen.

3. SelecttheTest Results/Laptop Util/Printer/Serial Setupfield.
The Test Software will display the Test Results/Laptop Util/Printer/Serial Setup menu
on the TESTS (IBASIC Controller) screen.

4. SelecttheSend Test Results to Printer at field, thensdect OF f from
the Choi ces: list.
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Initializing a RAM Disk

RAM disk is a section of the Test Set’s internal memory that acts much like a
flexible disk. Programs in this area of memory may be stored, re-stored, erased,
and retrieved.

The RAM disk is partitioned into four separate volumes; 0-3. Each volume is
treated as a separate ‘disk’. You may also specify the size of each disk in 256-byte
increments.

The four RAM disk volumes are designated :MEMORY,0,0 to :MEMORY,0,3.
For example, to catalogue the contents of RAM disk volume ‘0’ from the TESTS
(IBASIC Controller) screen, enter the following:

CAT “MEMORY,0,0"

NOTE: Any existing programs or formatting on RAM is erased if you use the RAM_MANAGER
program to initialize a RAM disk. Therefore, you should use RAM disks only for short-term
storage of files.

Each RAM disk volume must be initialized before it can be used. Volume 0 can
be initialized using the RAM_MANAGER program from the IB_UTIL menu.
Volumes 1, 2, and 3 must be initialized from the TESTS (IBASIC Controller)
screen.

NOTE: Use only Volume O for storing procedures.

The optional ‘volume size’ in the following procedure allows you specify the
memory area to be set aside for each disk in 256 byte blocks.

Initialize volumes 1, 2, or 3 as follows:

1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. Selectthel BASI C | BASI C Cntrl field fromthe SET UP TEST SET: list.

3. Position the cursor to the data entry field at the top of the screen and select it.

4. Fromthelist of charactersinthe Choi ces: list, enter the following command:
INITIALIZE “:MEMORY,0,<volume number 1-3>",<volume size>

or
INITIALIZE ““MEMORY,0,1",50

Select Done when finished.
5. Pressthekl (Run) key.
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Initializing a PC Card

A new PC card or a card from which the battery has been removed and replaced
while not inserted into the Test Set's card slot must be initialized before it may be
used. This section provides information on the initialization procedure.

Initialize a card as follows:

1. Insert the card into the Test Set’s card slot.

2. Press théhift key then theénst Config key. The Test Software will display the 1/0
CONFIGURE screen.

3. Selectthd-or mat Car d field. The Test Software will display the messdgease
and format the PCMCI A Card? (YES/ NO) .

4. If you wish to format the card, press the DATA ENTR¥s On/Off key. The Test Set
will format the card. Formatting is complete when the cursor stops blinking.

If you do not wish to format the card, press the DATA ENTIRYppm W key.
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Operating the Test Set

This section provides information that will help you to operate the Test Set easily
and efficiently. It includes abasic overview of the functions of groups of the more
commonly used functions. It does not include detailed operation information on
those functions. For detailed information on the operation of the display and the
various keys and other controls, see the HP 8935 Series E6380A CDMA Base
Sation Test Set Reference Guide or the HP 8935 Series E6381A TDMA Base
Sation Test Sat Reference Guide, as appropriate.

Some Test Set keysinclude a second title printed in blue above the key. Thisindicatesa
shifted function. Press the blue Shift key, then the subject key to activate the title function.
For instance, the title “Reset” appears abovePthese/Continue key. To reset the Test
Software, press thghift key, then th€2ause/Continue (Reset) key.
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Screens

The various operation screens of the Test Software are accessible through several
methods, as described in the following paragraphs.

Access the screens to modify test procedures from the CUSTOM ZE TEST
PROCEDURE: list in the lower section of the SOFTWARE MENU screen. These
screens are:

TESTS (Channel Information) -- Access this screen to verify or change the informationin
the frequency table.

TESTS (Test Parameters) -- Access this screen to verify or change the values of parame-
tersused in the TESTSs.

TESTS (Order of Tests) -- Access this screen to verify or change the TESTs complement
or order in which TESTswill be performed.

TESTS (Pass/Fail Limits) -- Access this screen to verify or change the values of pass/fail
limits used in the TESTs.

TESTS (Save/Delete Procedure) -- Access this screen to save procedures to the Test Set
internal RAM or an SRAM card, or delete procedures from those same locations.

For more information on these screens, see " Frequency Table"' on page 76 and
" Customizing Test Procedures' on page 64.

NOTE: Four additional screens are ordinarily used to configure and set up the Test Set for
operation fromthe SET UP TEST SET: listinthelower section of the SOFTWARE
MENU screen. These screens are:

TESTS (Execution Conditions)
TESTS (External Devices)
TESTS (Printer Setup)

and

TESTS (IBASIC Controller)

These screens ar e not used in the Test Software. All relevant functions in these screens are
set by other means, such as parameters, in the Test Software.
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Access the Initialization Screen, from which all operations inside the Test
Software are invoked, from the SOFTWARE MENU screen by selecting the
Run Test field or pressingthekl (Run Test ) key. For detailed information on
this screen, seefigure 3, " Initialization Screen.," on page 33.

If you select the screen title bar at the top of the SOFTWARE MENU screen the
Test Software will display a menu listing the ancillary operation screens. These
screens are not used by the Test Software.
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SOFTWARE Keys

The SOFTWARE keys (see figure 32 on page 104), Menu and Pause/Continue
(Reset), control the basic start/pause/stop functions of the Test Set and Test
Software.

Press the M enu key to display the SOFTWARE MENU screen, which isthe
screen from which all Test Set operations start.

Press the Pause/Continue key to pause the Test Set’s or Test Software’s
operation, then press it again to re-start the operation at the same place.

Press th&hift key, then thé2ause/Continue (Reset) key to reset the Test Set or
Test Software.

The Test Software cannot be “continued” after$hdt andPause/Continue (Reset)
keys have been pressed. Press these keys only if the Test Software must be stopped and
pressing th€ause key does not do so.

( SOFTWARE )
r— =N

Reset

Pause/
Continue
-

softkeys.eps

Figure 32 SOFTWARE Keys
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USER Keys
Thefive USER keys, k1 through k5 (seefigure 33 on page 105), are programmable
and control various functions according to current activities in the Test Software.
The keys are listed along with the programmed functionsin the right-hand section
of appropriate screens. Only appropriate keys are shown in each screen instance.
Y ou may use these keys for more efficient operation instead of positioning the
cursor to an item and pressing the knob.

NOTE: Each USER key includes a second title printed in blue above the key. This shifted function is
part of the key programmability. However, currently, no USER key shifted functions are used
in the Test Software.

USER

k1'

k2'

k3'

Assign

Release
Figure 33 USER Keys
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DATA ENTRY Keys

Figure 34

The DATA ENTRY keysinclude the Q through 9 number keys plus the associated
keysrequired for entering number values and the various characteristics of those
valuesfigure 34. (Note that a number of the DATA ENTRY keys are shifted keys.)

Although it is obviously not akey, the cursor control/entry knob is also located in
the DATA ENTRY section of the Test Set’s front panel. Turn the knob to position
the cursor, then press the knob to select the item indicated by the cursor.

F DATA ENTRY 1
Ref Set Meter  Avg
Incr Incr Incr
+ 10 ] [ Set x10 ) |7 8 9 Enter
Lo Limit HiLimit E F

ESICRICEICEEE

dB

Push to Select

1 )2 |3 (v

A EEX

- kHz
0 [ |[+- ][
s

mwW
No %A Hz

Yes
«= | [onor| [ppm | | SBHV| KV

& J

datakeys.eps

DATA ENTRY Keys
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GENERATOR/ANALYZER Keys

The GENERATOR/ANALY ZER keys invoke the various testing tools, and are
not used by the Test Software.

NOTE: Make certain that you do not inadvertently press one of these keys while the Test Softwareis
running. Unpredictable test results could occur.

STATE Keys
The STATE keys allow user control over certain Test Set operational states, and
are not used by the Test Software.
NOTE: Make certain that you do not inadvertently press one of these keys while the Test Softwareis
running. Unpredictable test results could occur.
UTILSKeys
The UTILS keys provide the means to reach certain functions that control
utilitarian aspects of Test Set operation, and are not used by the Test Software.
NOTE: Make certain that you do not inadvertently press one of these keys while the Test Softwareis

running. Unpredictable test results could occur.
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Splitter or Switch Matrix

To reduce the number of cable connections and reduce the time required for
measurements, you might elect to use any of three optional devices. a splitter, the
HP 83202A Switch Matrix, or the HP 3488 Switch Matrix. Any of these may be
used to connect to all six receiver antenna connectors at once. This section
provides detailed information on using a Splitter or Switch Matrix.

Using a Splitter

To use a Splitter, simply connect it as shown in figure 6 on page 56, figure 4 on
page 54, and figure 5 on page 55. All cableswill remain connected during the test
process, and all signals will be applied at all times.

Using an HP 83202A Switch Matrix

NOTE: If you wish use an HP 83202A Switch Matrix (HP Part Number: 83202A K02), make certain
that you also have available the Switch Matrix Adapter (HP Part Number: 83202A K12) and
the DB25-to-Centronics control cable (HP Part Number: C2951A) to alow the Test Set to
control the Switch Matrix.

To use an HP 83202A Switch Matrix, connect the DB25-to-Centronics switch

control cable (supplied with the Switch Matrix) between the Switch Matrix and

the Test Set’s PARALLEL 15 port, and connect the Base Station cables as shown
in figure 6 on page 56, figure 4 on page 54, andfigure 5 on page 55. All cables will

remain connected during the test process, and the Test Software will switch the
signals as required.

DC power must be supplied to the Switch Matrix. The Switch Matrix Adapter
supplied with the Switch Matrix converts AC line voltage to the DC level (24
volts) required by the Switch Matrix. Connect the 24-volt plug to the Switch
Matrix power connector and insert the AC power plug into any standard AC
power receptacle.
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Using an HP 3488 Switch Matrix

To use an HP 3488 Switch Matrix, connect the HP-IB switch control cable
(supplied with the Switch Matrix) between the Switch Matrix and the Test Set,
and connect the Base Station cables as shown in figure 6 on page 56, figure 4 on
page 54, and figure 5 on page 55. All cableswill remain connected during the test
process, and the Test Software will switch the signals as required.

AC power must be supplied to the Switch Matrix. Plug the supplied power cord
into any standard AC power receptacle.

Procedurefor Using a Splitter or Switch Matrix

To use a Splitter or Switch Matrix, you must configure the Test Software to
recognize the device. If you are using a Splitter, the connections remain fixed and
the Test Software will handle the testing accordingly. If you are using a Switch
Matrix, the Test Software will change the antenna connections automatically, as
required during testing.

Configure the Test Software for operation with the Splitter or Switch Matrix as
follows:
1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. SelecttheSel ect Procedure Locati on: field, then select Car d from the
Choi ces: list.

3. SelecttheSel ect Procedure Fil enane: fieldand select the desired procedure.
4. Pressthekl (Run Test ) key. TheTest Softwarewill display the Initialization Screen.
5. SelecttheUtiliti es field. The Test Software will display the Utility Menu.
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Select the Ant enna Swi t ch Contr ol field, then select the desired connection
method from the Choi ces: list.

If you wish to use a Splitter, selectthe Spl i t t er field, then select theRet ur n field.
The Test Software will display the Initialization Screen again so that you may run the
test. No further actions are necessary regarding the Splitter.

If you wish to use the HP 83202A Switch Matrix, select the HP83202A field. The
Test Software will display an information prompt that indicates the Switch Matrix
setting and allows you to change it if you wish. Proceed to the next step.

If you wish to use the HP 3488 Switch Matrix, select the HP3488 709 field, then
insert the HP-1B addressinto the field immediately to the right. The Test Software will
display a prompt regarding Test Set control. Follow the on-screen instructions.
Proceed to the next step.

SelecttheRet ur n field. The Test Softwarewill display the Initialization Screen again.
Presskl (Begi n Tst). The Test Software will initiate the tests.
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Securing/Unsecuring Procedur es

This section describes the processes for securing and unsecuring a procedure.

NOTE: If a procedure is located in Test Set's RAM, securing that procedure will result in initializing
a section of the RAM. Sédnitializinga RAM Disk" on page 99.

NOTE: Loading an running the utility to perform these procedures will replace any software and
procedures in the Test Set’s internal RAM. Thus, the Test Software must be reloaded when
this procedure is complete. This requires that you have the Test Software PC card with you
on-site.

Securing a Procedure

After you have set up your Test Software with atesting order, channel
information, test parameters, and pass/fail limits, thereby creating a Procedure,
you may wish to secureit. Thiswill prevent the viewing and changing of those
functions. In this process, you may select the itemsthat you wish to secure. Use
the IBASIC SECURE_IT program in the Test Set's ROM to do this.

You might wish to secure the procedure that is supplied with the Test Software. It
is shipped unsecured.

Secure a procedure as follows:

1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. SelecttheSel ect Procedure Locati on: field. The Test Softwarewill display
aChoi ces: list.

3. Select ROM

4. SelecttheSel ect Procedure Fil enamne: field. The Test Software will display
aChoi ces: list.

5. Select| B_UTI L.
6. Pressthekl (Run Test ) key. The Test Set will display the IB_UTIL menu screen.

7. Selectthe SECURE | T field. The Test Set will display amenu containing two possible
locations (Car d or RAM).

8. Select thelocation of the procedure that you wish to secure.
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NOTE: RAM refersto the RAM disk memory within the Test Set. Before selecting RAM, you must
initialize the RAM asadisk. See" Initializing a RAM Disk" on page 99.

9. Proceed with the on-lineinstructions. Y ou might wish to secure only one of the items,
such as pass/fail limits.

10. When prompted to enter the pass number (password), enter any sequence of 9 or less
numerals using the DATA ENTRY keys. The numerals may be 0 through 9 in any
order.
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Unsecuring a Procedure

After you have secured a procedure, you may unsecureit. In this process, you may
select the items that you wish to un-secure. Usethe IBASIC SECURE _IT
program in the Test Set ROM to do this. To unsecure a procedure, you must know
the pass humber.

Unsecure a procedure as follows:

1. Pressthe Menu key. The Test Set will display the SOFTWARE MENU screen.

2. SelecttheSel ect Procedure Locati on: field. The Test Softwarewill display
aChoi ces: list.

3. Select ROM

4. SdecttheSel ect Procedure Fil enane: field. The Test Softwarewill display
aChoi ces: list.

5. Select1 B_UTI L.
6. Pressthekl (Run Test) key. The Test Set will display the IB_UTIL menu screen.

7. Selectthe SECURE | T field. The Test Set will display amenu containing two possible
locations (Car d or RAM.

8. Select the location of the procedure that you wish to unsecure.

9. Enter the name of the procedure that you wish to unsecure.

NOTE: If the procedure includes any item that is secured, you will be prompted for the pass
nunber .

10. Proceed with the on-line instructions. Select the items that you wish to unsecure.

11. When prompted, enter the pass number using the DATA ENTRY keys.
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Utilities

Cable L oss Test

NOTE:

The Test Software contains utilities that are useful to both general testing and
advanced testing operations. These utilities are described in this section.

The accuracy of RF power measurements and receiver sensitivity measurements
is affected by the losses in cables, Switch Matrixes, attenuators, and other such
items that connect the transceiver and the Test Set. The cable losstest allows the
Test Set to measure and store the loss associated with the cables and other devices
to be used during testing. The Test Set thus can provide greater accuracy by
accounting for these losses in later tests.

At the start of each procedure, atext box containing cable loss information
appears across the lower section of the Initialization Screen. If new or different
cable lossinformation is available, change values as follows:

1. Onthelnitidization Screen, select the RX and TX Cabl e Loss field. The Test
Software will display the Cable L oss Screen.

2. Onthe RX and TX Cable Loss Menu, select the value of interest among the following
fields: RX1 Cabl e Loss (dB) throughRX6 Cabl e Loss (dB) and TX
Cabl e Loss (dB), andenter the new value by either using the DATA ENTRY
keys or turning and pressing the knob.

3. Repeat step 2 for any other loss values to be changed.
4. Pressthek5 (Ret ur n) key to return to the Initialization Screen.

If new cable’s or other device’s loss information is not available, but changes are
required, measure such losses as follows:

1. Onthelnitidization Screen, select the RX and TX Cabl e Loss field. The Test
Software will display the Cable L oss Screen.

2. SelecttheMeasure Cabl e Loss field. The Test Software will display acable
connection diagram.

In the measurement process, you will require a cable, or perhaps two cables, to connect the
device to be measured to the Test Set. This cable (or cables) is (are) referred to asthe
calibration cable. The Test Software must have in memory the loss value for the cable(s) so as
to test accurately the device to be measured.
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3. Connect the calibration cable as shown on the diagram, then pressthek1 (Pr oceed)
key. The Test Software will measure the calibration cable, then display another cable
connection diagram that includes the addition of a cable to be tested.

NOTE: The second connection diagram depi cts a cable asthe device to be measured. Although acable
is the most common device to be measured, there are other devices that you might wish to
measure. These include switches (including a Switch Matrix), attenuators, and such. Each
device may be measured individually, or, for instance, if a cable and switch are to be used
together, those items may be connected together and the Test Software will measure the loss
value through the combination. Y ou may then save that value in the appropriate field.

4. Connect the cable or other device to be measured to the calibration cable and the Test
Set as shown on the diagram, then pressthe k1 (Pr oceed) key. The Test Software will
measuretheloss of the cable or other device and display the Cable Loss (dB) menu. The
loss will be displayed near the top of the menu.

5. Select therelevant cablelocation among the fields shown bel ow the value and pressthe
knob to save the value. If the same value is applicable to other fields, repeat this step
for each of those.

6. Totest another cable or other device, select the Repeat or Test next cable
field from the menu and repeat steps 3 and 4. Continue until all cables and devices are
measured and all values are saved.

7. Pressthek5 (Ret ur n) key to return to the Cable L oss Screen.
8. Pressthek5 (Ret ur n) key to return to the Initialization Screen.

NOTE: The cablelosstest information text box will appear on the Initialization Screen any time that
aprocedureis selected. This serves as a procedural reminder because cable loss values are
required in the testing procedure.

The cable loss values stored during this test may be changed at the start of any
procedure.
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Laptop Emulator

The Laptop Emulator utility providesfor sending individual control commandsto
the Cell Site Base Station. Using the Laptop Emulator Mode, the Test Software
sends the selected commands through the RS232 interface, then displays the
responses from the Base Station. This utility may be accessed also by the Lapt op
user key when afailure causes the test to stop (if the Test Set is set to stop on fall
mode, see PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes].

Invoke the Laptop Emulator mode as follows:

1. Onthelnitidization Screen, selecttheUti | i ti es field. The Test Software will
display the Utility Screen.

2. Onthe Utility Screen menu, select the Lapt op Enul at or field. Within several
seconds, the Test Software will display the Terminal Emulator Mode Screen.

The Terminal Emulator Mode menu includes the complete list of commands, and
the status of each. Turn the knob to move the cursor arrow up and down thelist.
Note that the list of commands extends beyond the bottom of the screen.
Dependent upon the cursor paosition, press either the k3 (Page Up) key or the k4
(Page Down) key to display more commands. Press the knob to select the
command indicated by the cursor arrow. Press the k5 (Ret ur n) key, then the k2
(No) key to return to the Utility Screen. Pressthe k5 (Ret ur n) key to return to the
Initialization Screen.

In some instances, the Test Software will display a menu from which you may
select. In other instances, the command will toggle.

If you change a parameter in the Base Station using the Laptop Emulator Mode,
the Test Software will not restore that parameter before testing starts. Therefore,
you must restore the Base Station to its original state if you wish to continue
testing.

If an “error” response appears in a STATUS field, this indicates a communication
problem with the Base Station. Try sending the command again. If this does not
work, you might have to turn off a previous command, such as TX data. Refer to
the Northern Telecom manual for a description of the commands. If everything
else fails, the communication link with the Base Station might be locked. In such
case, turn the Base Station off, then back on, and run the test again.

One parameter is used in Laptop Emulator Mode.AARAMETER_03 GN
Channel [0=edit freq 1=single 2=L CR]. No pass/fail limit specification are used.
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RF Tools
For information on using the RF Tools Utilities, see the HP 8935 Series E6380A
CDMA Base Sation Test Set Reference Guide or the HP 8935 Series E6381A
TDMA Base Sation Test Set Reference Guide.
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Test, Parameter, and Pass/Fail
Limit Descriptions

This chapter offers a suggested testing philosophy, and describes each test,
parameter, and pass/fail limits.
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Testing Philosophy

This section offers suggestions that will help you to devise a plan to maximize
your testing efficiency. Use this section to customize a testing sequence for the
cell site requirements.

Testing the Transceiver Shelf asa Unit

Thetransceiversin aNorthern Telecom cell site are located on shelves with space
for eight transceivers per shelf. The antennainputs on all eight transceivers are
connected together through a splitter, the other side of which isa single antenna
input on the back of the shelf. Thus, in an omni site, there are two antennainputs
on the back of the shelf that connect to all eight receivers. In a sectored site, there
are six antenna inputs on the back of the shelf.

Since all eight transceiver antennainputs are tied together, it makes sense to test
al eight transceivers as a unit. The Test Software can be set up to test the eight
transceiversin this manner. Thisis done by creating a test procedure with the
AMPS channel for each of the eight transceivers listed in the TESTS (Channel
Information) screen. A procedure set up in this manner will run al of the tests
defined in the TESTS (Order of Tests) screen on the first defined transceiver
channel number, then run the set of tests on the second defined transceiver
channel, and so forth until al of the channelsinthe TESTS (Channel Information)
screen are tested.

Once you have created a procedure with all of the channels for a particular cell
site defined in the TESTS (Channel Information) screen, you may save that
procedure on acard for testing at afuture date. For testing on adifferent shelf, you
will change the channel numbersin the Channel # field to match the channels
for the transceivers on that shelf. If you wish to test all of the transceiversas a
unit, you must set PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR] to
0.

Testing Transceivers Individually

The Test Software is shipped with the default for PARAMETER_03 GN Channel
[0=edit freq 1=single 2=L CR] set to 1. In this state, the Test Software will read the
entriesin the Channel Nunber and Sl ot Nunber fieldson the Initialization
Screen at the start of each test sequence, and will test only that one channel.
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Testing at the Receiver Shelf Versusthe RMC

Receiver testing can be performed at either the receiver shelf or the receive multi-

coupler (RMC). If testing is conducted at the shelf, the Test Software will

compensate the Test Set’s RF generator for cable losses and the eight-way-splitter
loss in the shelf. This will make the desired RF signal level appear to be at the
receiver input on the radio backplane. If testing is conducted at the RMC, the Test
Set’s RF generator will be compensated for only cable losses. In this case, the
desired RF level will be referenced at the input on the RMC.

It is important to keep in mind the location at which the receiver testing is
performed when interpreting your test results.

Saving Cell Site Parameterson a PC Card for Later Use

Since the configuration of each cell site is different, customizable procedures in
the Test Software are supplied to accommodate site variations. On the Test Set's
screen, you may customize the procedures to correspond to each cell site
configuration. You may change testing sequence, testing conditions, test channels,
and pass/fail limits to conform to the system to be tested. Once you have created
this customized procedure, you may save it for future maintenance of the
particular cell site (se€Saving/Deleting Proceduresto/from a Card" on page 71).

You might wish to do this for each cell site.

Preprogrammed Procedures on the Test Software’s PC Card

The procedures on the Test Software’s PC card are set up to test omni sites. To
test a sectored site, you must decide on the method for testing the receivers.

Since there are six antennas but only two receivers in each Base Station, you
might wish to perform only one receiver test on all six antennas to verify all of the
paths, and then perform all of the other receiver tests on just two antennas to make
certain that each receiver is operating properly for each test. Three parameters in
the Test Software package allow you to do what is described above:
PARAMETER_11RX RSSI Linear Test All Ants[0=no 1=yes], PARAMETER 18

RX RSSI Offset Test All Ants[0=no 1=yes|, and PARAMETER_24 RX SINAD Test

All Ants[0=no 1=yeg]. Selecting 1 for any of these parameters will perform that
particular test on all six antennas and perform all of the other receiver tests on the
antennas specified by tBect or field on the Initialization Screen. Testing in this
manner will save test time.

If you wish to check every receiver test on each antenna, selea the drop-
down list from theSect or field on the Initialization Screen. This is a very
thorough test, but it will take longer.
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Testing SAT and ST at Extremes

In congested areas such as cities, SAT and ST performance becomes very
important. Y ou may wish to perform more extensive testing of SAT and ST in
such instances. PARAMETER_19 RX SAT & ST Test @ Extremes[0=no 1=yeq] is
provided to test SAT and ST at the extreme deviation limits.

BSTRX 800 Transceiver s before Revision 13

BSTRX 800 transceivers before revision 13 have unity gain when looped back
between FWD and REV audio. BSTRX 800 transceivers of revision 13 and later
have a4 dB loss between FWD and REV audios. The Test Software compensates
for this difference in audio gains in the loop back test. Because the PANES and
P2NES transceivers might be of either type, the Test Software will display one of
the following two prompts after you enter thetypeintheBase Station radio
field on the Initialization Screen.

I's PINES hardware revision 13 or greater?

I s P2NES hardware revision 13 or greater?

Tests Using Audio Input and Output Levelsand Audio Adjustments

There are two methods of performing tests that use audio REV outputs and FWD
inputs and adjusting audio levels.

« The firstis the method specified in the Northern Telecom manual. It consists of zeroing
all of the FWD and REV DIP switches, performing all audio tests with a reference AVL
of =22 dBm, then adjusting the audio levels to the system AVLs at the end of testing.

« The second method can be used if the audio levels are already set for the system AVLs.
With this method, leave the DIP switches set to the system AVLs and use the AVLs as
the reference for all audio tests. Both methods can be performed with the Test Software.

Method 1

Thefirst method is done by setting PARAMETER_05GN ZeroDIP Sw & —22dBm
AVL [0=no 1=yes] to 1. The comparison AVL will be =22 dBm. The Test Software
will display aprompt at the first audio test to zero the DIP switches. To adjust the
audio DIP switchesto the AVLsfor the system to be tested, place the RXB Audio
Level test asthe last receiver test in the sequence and set PARAMETER_07 RX
Audio Lev Adj On [0=RXA 1=RXB 2=both] to 1. This parameter specifiesthe
receiver on which to adjust the audio level. The RX Standard Test and RX Quick
Test aways places the audio adjustment at the end of the test sequence.
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Set PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always] to 2. Thiswill
cause adjustments to be performed always at the end of the audio and modulation
tests. When an adjustment is made, the AV L for the adjustment always will be the
value for PARAMETER_08 RX Audio Output Average Voice Level (AVL) and
PARAMETER_32TX Audio Input Average VoiceLevel (AVL). You must enter the
AVLsfor the system to be tested in the RX and TX AVL parameters. Thisallows
you to adjust the audio level to the system after you have checked the audio level
with the DIP switches zeroed.

Method 2

For the second method, leave the DIP switches set and make all RX and TX
measurements with that switch setting. This alows you to check the Base Station
with settings already in place. Set PARAMETER_05GN Zero DIP Sw & -22 dBm
AVL [0=no 1=yes] to O.

Under these conditions, the AVL defined by PARAMETER_08 RX Audio Output
Average VoiceLevel (AVL) and PARAMETER_32 TX Audio Input Average Voice
Level (AVL) will be used for the reference in the respective audio measurements.
Y ou may then set PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always] t0
1. Inthis case, the audio levels will be adjusted only if theinitial audio
measurement fails. Y ou may wish to put TEST_11 - RXA Audio Level and
Adjustment first in the sequence of receiver tests. Set PARAMETER_07 RX
Audio Lev Adj On [0=RXA 1=RXB 2=both] to 0 so that the audio adjustment is
performed first. Verify that thistesting philosophy works for the system to be
tested before testing.
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Procedures Supplied

Procedur es Supplied

PROCEDURE_01 --

The Test Software is supplied on a PC card. Also on the same card are eight
preprogrammed procedures. Each procedure includes a particular setting of
testing order, parameter, and pass/fail limit defaults.

Y ou may customize a procedure and save it by another name for a particular
application, or you may construct your own procedure, perhaps using one of those
procedures as a mode!.

The following sections describe each of those procedures.

TST_SHLF

This procedure performs RX and TX measurements at the receiver shelf, as
depicted in figure 4 on page 54. Only the transceivers on the shelf that is being
tested are affected. Therefore, service to the rest of the cell site is unaffected.

The tests performed in this procedure are the same ones that are performed in
PROCEDURE_02 -- TST_RMC, PROCEDURE_03-- QCK_SHLF, and
PROCEDURE_04-- QCK_RMC. The default settings for the following parameters
constitute the differences:

e PARAMETER_08 RX Audio Output Average Voice Level (AVL) is set to
-22 dBm.

e PARAMETER_10RX RSSI Lin Chk w/o Offset [0=no 1=yeq] is set to 1, so that the
received signal strength indicator (RSSI) linearity will be checked without an offset.

« PARAMETER_14 RX RSSI Off Adj [0=no 1=fail 2=always] is set to 0, so that RSSI
offset will not be adjusted.

e PARAMETER_16 RX RSSI Offset Chk RM C Gain [0=no 1=yeq] is set to 0, so that
the RMC gain will not be checked.

e PARAMETER_25RX SINAD Test by Set & Meas[0=no 1=yeq] is set to 1, so that
SINAD will be tested using the set and measure method.

« PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC] is set to 0, so that
the RX measurements will be performed at the receiver shelf.

e PARAMETER_32TX Audiolnput AverageVoiceLevel (AVL) is set to-22 dBm.

e PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=always] is set to 1, so that
the TX power will be adjusted if the measurement fails.

« PARAMETER_37TX TestsPerform at [0=PA shelf 1=comb] is set to 0, so that the
TX measurements will be performed at the PA shelf.
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Several more parameters are used in this procedure. The parameters listed above
include default settings that are different from thosein PROCEDURE_01 --
TST_SHLF through PROCEDURE_04 -- QCK_RMC . Seethe individual test
descriptions for acomplete listing of parameters affecting this procedure (see

" Test Descriptions' on page 136).

Tests Used

e TEST_01-GN Standard Test Cabling

e TEST_24-RX Quick Tests

e TEST_15- TX Power Level and Adjustment

e TEST _25-TX Quick Tests

Tests are arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see” Test Descriptions' on page 136.
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PROCEDURE_02-- TST_RMC

This procedure performs RX and TX measurements at the receive multi-coupler
(RMC), asdepicted in figure 5 on page 55. The antennas for the cell site must be
disconnected. Therefore, serviceto the entire cell site will be interrupted.

The tests performed in this procedure are the same ones that are performed in
PROCEDURE_01-- TST_SHLF, PROCEDURE_03-- QCK_SHLF, and
PROCEDURE_04-- QCK_RMC. The default settings for the following parameters
constitute the differences:

PARAMETER_08 RX Audio Output Average VoiceLevel (AVL) is set to
-22 dBm.

PARAMETER_10RX RSSI Lin Chk w/o Offset [0=no 1=yesq] is set to 0, so that the
received signal strength indicator (RSSI) linearity will be checked with an offset.

PARAMETER_14 RX RSSI Off Adj [0=no 1=fail 2=always9] is set to 2, so that RSSI
offset always will be adjusted.

PARAMETER_16 RX RSSI Offset Chk RM C Gain [0=no 1=yeq] is set to 1, so that
the RMC gain will be checked.

PARAMETER _25RX SINAD Test by Set & Meas[0=no 1=yeq] is set to 1, so that
SINAD will be tested using the set and measure method.

PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC] is set to 1, so that
the RX measurements will be performed at the RMC.

PARAMETER_32 TX Audio Input AverageVoicelLevel (AVL) is set to-22 dBm.

PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=alwaysq] is set to 2, so that
the TX power always will be adjusted.

PARAMETER_37 TX TestsPerform at [0=PA shelf 1=comb] is set to 1, so that the
TX measurements will be performed at the combiner.

Several more parameters are used in this procedure. The parameters listed above
include default settings that are different from those in PROCEDURE_01 --
TST_SHLF, PROCEDURE_03-- QCK_SHLF, and PROCEDURE_04 --
QCK_RMC. Seetheindividual test descriptions for a complete listing of
parameters affecting this procedure (see" Test Descriptions' on page 136).
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Tests Used

e TEST_01-GN Standard Test Cabling

e TEST_24-RX Quick Tests

e TEST_15-TX Power Level and Adjustment
e TEST_25-TX Quick Tests

Tests are arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see” Test Descriptions' on page 136.
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PROCEDURE_03-- QCK_SHLF

This procedure performs RX and TX measurements at the Receiver Shelf, as
depicted in figure 4 on page 54. Only the transceivers on the shelf that is being
tested are affected. Therefore, service to the rest of the cell site is unaffected.

The tests performed in this procedure are the same ones that are performed in
PROCEDURE_01-- TST_SHLF, PROCEDURE_02-- TST_RMC, and
PROCEDURE_04-- QCK_RMC. The default settings for the following parameters
constitute the differences:

PARAMETER_08 RX Audio Output Average VoiceLevel (AVL) is set to
-18 dBm.

PARAMETER_10RX RSSI Lin Chk w/o Offset [0=no 1=yesq] is set to 0, so that the
received signal strength indicator (RSSI) linearity will be checked with an offset.

PARAMETER_14 RX RSSI Off Adj [0=no 1=fail 2=always9] is set to 0, so that RSSI
offset will not be adjusted.

PARAMETER_16 RX RSSI Offset Chk RM C Gain [0=no 1=yeq] is set to 0, so that
the RMC gain will not be checked.

PARAMETER _25RX SINAD Test by Set & Meas[0=no 1=yeq] is set to 0, so that
SINAD will not be tested using the set and measure method.

PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC] is set to 0, so that
the RX measurements will be performed at the receiver shelf.

PARAMETER_32 TX Audio Input AverageVoicelLevel (AVL) is set to-18 dBm.

PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=alwaysq] is set to 2, so that
the TX power always will be adjusted.

PARAMETER_37 TX TestsPerform at [0=PA shelf 1=comb] is set to 0, so that the
TX measurements will be performed at the PA shelf.

Several more parameters are used in this procedure. The parameters listed above
include default settings that are different from those in PROCEDURE_01 --
TST_SHLF, PROCEDURE_02--TST_RMC, and PROCEDURE_04-- QCK_RMC.
See the individual test descriptions for a complete listing of parameters affecting
this procedure (see " Test Descriptions' on page 136).
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Tests Used

e TEST_01-GN Standard Test Cabling

e TEST_24-RX Quick Tests

e TEST_15-TX Power Leve and Adjustment
e TEST_25-TX Quick Tests

Tests are arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see” Test Descriptions' on page 136.
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PROCEDURE_04-- QCK_RMC

This procedure performs RX and TX measurements at the receive multi-coupler
(RMC), asdepicted in figure 5 on page 55. The antennas for the cell site must be
disconnected. Therefore, serviceto the entire cell site will be interrupted.

The tests performed in this procedure are the same ones that are performed in
PROCEDURE_01-- TST_SHLF, PROCEDURE_02-- TST_RMC, and
PROCEDURE_03 -- QCK_SHLF. The default settings for the following
parameters constitute the differences:

PARAMETER_08 RX Audio Output Average VoiceLevel (AVL) is set to
-18 dBm.

PARAMETER_10RX RSSI Lin Chk w/o Offset [0=no 1=yesq] is set to 0, so that the
received signal strength indicator (RSSI) linearity will be checked with an offset.

PARAMETER_14 RX RSSI Off Adj [0=no 1=fail 2=alwaysg] is set to 2, so that RSSI
offset always will be adjusted.

PARAMETER_16 RX RSS| Offset Chk RM C Gain [0=no 1=yeq] is set to 0, so that
the RMC gain will not be checked.

PARAMETER_25RX SINAD Test by Set & Meas[0=no 1=yeq] is set to 0, so that
SINAD will not be tested using the set and measure method.

PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC] is set to 1, so that
the RX measurements will be performed at the RMC.

PARAMETER_32TX Audiolnput AverageVoicelLevel (AVL) is setto-18 dBm.

PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=alwayq] is set to 2, so that
the TX power always will be adjusted.

PARAMETER_37TX TestsPerform at [0=PA shelf 1=comb] is set to 1, so that the
TX measurements will be performed at the combiner.

Several more parameters are used in this procedure. The parameters listed above
include default settings that are different from those in PROCEDURE_01 --
TST_SHLF, PROCEDURE_02-- TST_RMC, and PROCEDURE_03 --
QCK_SHLF. Seetheindividual test descriptions for a complete listing of
parameters affecting this procedure (see" Test Descriptions' on page 136).
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Tests Used

e TEST_01-GN Standard Test Cabling

e TEST_24-RX Quick Tests

e TEST_15-TX Power Leve and Adjustment
e TEST_25-TX Quick Tests

Tests are arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see” Test Descriptions' on page 136.
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PROCEDURE_05-- FULL_RX

This procedure performs RX and TX measurements at the receive multi-coupler
(RMC), asdepicted in figure 5 on page 55. The antennas for the cell site must be
disconnected. Therefore, serviceto the entire cell site will be interrupted.

The default settings for the following parameters are set to test RX SAT and ST at
extremes:

PARAMETER_08 RX Audio Output Average Voice Level (AVL) is set to-18
dBm.

PARAMETER_10RX RSSI Lin Chk w/o Offset [0=no 1=yeq] is set to 1, so that the
received signal strength indicator (RSSI) linearity will be checked without an offset.

PARAMETER_14 RX RSSI Off Adj [0=no 1=fail 2=always] is set to 2, so that RSSI
offset always will be adjusted.

PARAMETER_16 RX RSS| Offset Chk RM C Gain [0=no 1=yeg] is set to 0, so that
RMC gain will not be checked.

PARAMETER_17 RX RSSI Offset RF Level (50 to —100) (dBm) is set to-80
dBm.

PARAMETER_19RX SAT & ST Test @ Extremes[0=no 1=yesg] is setto 1, so that
RX SAT and ST will be tested at extremes.

PARAMETER 20 RX SAT & ST Test with Tones[0=no 1=yeq] is set to 1, so that
RX SAT will be tested with audio and ST tones, and RX ST will be tested with audio
and SAT tones.

PARAMETER _25RX SINAD Test by Set & Meas[0=no 1=yeq] is set to 1, so that
SINAD will be tested using the set and measure method.

PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC] is set to 1, so that
the RX measurements will be performed at the RMC.

PARAMETER_32TX Audiolnput AverageVoiceLevel (AVL) is setto-21 dBm.

PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=alwayg| is set to 2, so that
the TX power always will be adjusted.

PARAMETER 37 TX TestsPerform at [0=PA shelf 1=comb] is set to 1, so that the
TX measurements will be performed at the Combiner.

Several more parameters are used in this procedure. The parameters listed above
include default settings that are different from those in PROCEDURE_01 --
TST_SHLF, PROCEDURE_02-- TST_RMC, PROCEDURE_03-- QCK_SHLF,
and PROCEDURE_04 -- QCK_RMC. For the individual test descriptions and a
completelisting of parameters affecting this procedure (see " Test Descriptions' on
page 136).

132

N:AMkt\MANUAL S\HP8935\E6389A \p-series\chapters\TESTS.FM5



Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
Procedures Supplied

C
3
=
W)
@
n
(2)
o,
°
=
o
]
()

[led/ssed pue ‘Jajaweled ‘1sa]

Tests Used

e TEST_01-GN Standard Test Cabling
e TEST_24-RX Quick Tests

e TEST_25-TX Quick Tests

Tests are arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see” Test Descriptions' on page 136.

PROCEDURE_06-- NT_P_SER

This procedure verifies the RF parametric performance of the transceiver to verify
that it isworking correctly, and is intended for periodic maintenance of cell sites.
This procedure requires the RX and TX connections at the shelf as depicted in
figure 4 on page 54.

NOTE: The total test time for this procedure is considerably longer than for the other procedures, but
it is included to provide backward compatibility for those users who require such
compatibility.

Tests Used

e TEST_01-GN Standard Test Cabling

e TEST_02-RT Audio Loopback and 1 kHz Test Tone
e TEST _22-RX Standard Tests

e TEST 23-TX Standard Tests

Testsare arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see" Test Descriptions' on page 136.
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PROCEDURE_07--NT_LCR_A

This procedure verifies that the operation of locating receiver A (RXA) iswithin
specifications. This procedure contains tests for received signal strength indicator
(RSSI) offset and path gain. RSS! offset and path gain require that the equipment
be configured as depicted in figure 4 on page 54.

During this procedure, testing of the RSSI is performed across the frequency
range of all selected channels. Select the desired channels on the TESTS (Channel
Information) screen.

RSSI adjustments may be made only on the first channel tested. If, after the first
channel is adjusted, other channels fail, you might wish to check the RX filter,
duplexer, cables, 8-way splitter, and the radio.

Tests Used
e TEST 13- RXA RSSI Offset and Path Gain

* TEST_05- RXA RSSI Linearity

This procedure is designed to test receiver A only. To test receiver B, run
PROCEDURE_08-- NT_LCR_B.

Tests are arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see” Test Descriptions’ on page 136.
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PROCEDURE_08-- NT _LCR_B

This procedure verifies that the operation of locating receiver B (RXB) iswithin
specifications. This procedure contains tests for received signal strength indicator
(RSSI) offset and path gain. RSSI offset and path gain require that the equipment
be configured as depicted in figure 4 on page 54.

During this procedure, testing of the RSSI is performed across the frequency
range of all selected channels. Select the desired channels on the TESTS (Channel
Information) screen.

RSSI adjustments may be made only on the first channel tested. If, after the first
channel is adjusted, other channels fail, you might wish to check the RX filter,
duplexer, cables, 8-way splitter, and the radio.

Tests Used
e TEST_14- RXB RSSI Offset and Path Gain
e TEST_06- RXB RSSI Linearity

This procedure is designed to test receiver B only. To test receiver A, run
PROCEDURE_07 -- NT_LCR_A.

Tests are arranged in the order above to minimize testing time. For descriptions of
the specific tests listed above, see” Test Descriptions' on page 136.
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Test Descriptions

Each test is a series of measurements. Onetest or more can constitute a procedure.
While you may change the tests that make up a procedure, you may not change
the measurements that the test will perform. Generally, the order in which the tests
arerun is not important.

The following types of analyzer settings are listed as applicable:
» IF Filter choices

* Audio filter choices

* Audio level detectors used

» Frequency gate times

The tests are derived from the Northern Telecom Cellular Handbook.

Thefirst two or three letters in the name of the test, parameter, or pass/fail limit
indicate the classification of the item. The classifications are;

*+ GN- General

* RT - Receiver-Transmitter
* RX - Receiver

* RXA- Receiver A

* RXB- Receiver B

e TX- Transmitter
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TEST_01- GN Standard Test Cabling

Thistest displays an arrangement of connections between the Base Station and the
Test Set.

Thistest isthefirst in the sequence of testsinthe NT_P_SER procedure that is
supplied on the card. If you are customizing a sequence of tests, you might wish to
place this test at the start of the sequence. It will provide the required prompts for
some of the equipment connections.

Table3 Cabling
From Test Set To Base Station
RF IN/OUT PA # based on slot # selected
DUPLEX OUT ANT # based on parameter settings
AUDIO OUT FWD D
AUDIO IN REV D
Parameters Used

e PARAMETER_11RX RSSI Linear Test All Ants[0=no 1=yes]
e PARAMETER_ 24 RX SINAD Test All Ants[0=no 1=yes]

e PARAMETER_26 RX ST Detection RF Level (dBm)

e PARAMETER 29 RX Tests Perform at [0=rcvr shelf 1=RMC]
e PARAMETER_30RXA Test Ant [0=none 1,2,3=single 7=all]

e PARAMETER_37TX Tests Perform at [0=PA shelf 1=comb]

Pasg/Fail Limits Used
There are no pass/fail limitsin thistest.
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TEST_02 - RT Audio Loopback and 1 kHz Test Tone

Analyzer Settings

Parameters Used

Thistest performs three measurements. First, a FWD audio signal is applied,
looped back, and measured at the REV audio output. Second, the FWD audio
remains on, but loopback is turned off and the amount of feed-through audio is
measured at the REV audio output. Third, the internal 1 kHz toneisturned on and
the audio level is measured at the REV audio output.

Input FWD audio levels are defined by the AVL parameter settings and output
REV audio levels are compared against the AVLs defined in the parameters. If
PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes] iS set to 1, the
AVLswill be =22 dBm. If the parameter is set to 0, the AVLswill bethevaluein
PARAMETER_08 RX Audio Output Average Voice Level (AVL) and
PARAMETER_32 TX Audio Input Average Voice Level (AVL).

Note that there are different audio loopback output error pass/fail limits,
depending on the hardware revision of the Base Station. See" Pass/Fail Limits
Descriptions’ on page 194 for more information.

» Detector: RMS

« High Pass Filter: 300 Hz
* Low Pass Filter: 3 kHz

» IF Filter: 30 kHz

e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]

+ PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes]
« PARAMETER_08 RX Audio Output Average Voice Level (AVL)

e PARAMETER_32TX Audio Input Average VoiceLevel (AVL)

e PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]
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Pass/Fail Limits Used
e PASS/FAIL LIMIT_O1RT Aud Loopback Err from AVL (rev <13)
e PASS/FAIL LIMIT_02 RT Aud Loopback Err from AVL+4 (rev>=13)
e PASS/FAIL LIMIT_O03RT Aud L oopback Unlooped
e PASS/FAIL LIMIT_04RT Audio1kHz Tone Error from AVL
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TEST_03 - RXA SINAD Sensitivity

Analyzer Settings

The Test Software provides two methods for measuring the sensitivity of the
receiversin the Base Station.

In the first method, the RF level into the receiver are varied iteratively until the
measured SINAD is equal to the value entered into PARAMETER_22 RX SINAD
(dB). The RF level is checked against PASS/FAIL LIMIT_16 RX SINAD
Sensitivity RF Level (dBm) to determine the pass/fail status.

In the second method, the RF level entered into PARAMETER_23 RX SINAD RF
Level for Set & Measure (dBm) is applied to the receiver, and the SINAD is
measured. It iscompared to PASSFAIL LIMIT_15RX SINAD for Set & Measure
(dB) to determine the pass/fail status.

The Test Software will automatically select the method by checking the valuein
PARAMETER_25RX SINAD Test by Set & Meas[0=no 1=yes]. Set this parameter
to 1if you wish to use the second, set and measure, method.

The second method always provides aresult in a shorter time. However, it does
not determine the actual RF level for a particular SINAD value.

Both methods check the sensitivity at the inputs to the receiver shelf. Select the
inputs that you wish to check by making entriesinto PARAMETER_24 RX
SINAD Test All Ants[0=no 1=yes] and the Sect or field of the Initialization
Screen. If PARAMETER_24 RX SINAD Test All Ants[0=no 1=yes] isset to 1, the
SINAD test will berun and all three RXA antennas will be checked, regardless of
the Initialization Screen setting. Two parameters are provided so that you may test
SINAD using every antennainput, and perform other tests at a particular primary
input.

The signal generator level will be set to account for the receiver shelf splitter loss
if PARAMETER_29 RX Tests Perform at [0=rcvr shelf 1=RMC] is set to 0. Enter
thelossinto the PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB).

The sensitivity is measured by looping the receiver audio through the transmitter
and demodulating the audio on the transmitter’s signal.

e AF Filter: C-Message
« Number of SINAD Averages : 20
« Detector: RMS before and after the 1 kHz notch
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PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
PARAMETER_22 RX SINAD (dB)

PARAMETER_23 RX SINAD RF Level for Set & Measure (dBm)
PARAMETER_24 RX SINAD Test All Ants[0=no 1=yes]
PARAMETER_25RX SINAD Test by Set & Meas[0=no 1=yes]
PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC]
PARAMETER_30 RXA Test Ant [0=none 1,2,3=single 7=all]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

PASS/FAIL LIMIT_15RX SINAD for Set & Measure (dB)
PASS/FAIL LIMIT_16 RX SINAD Sensitivity RF Level (dBm)
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TEST_04 - RXB SINAD Sensitivity

Thistest isthe same as TEST_03 - RXA SINAD Sensitivity, except that all
referencesto receiver A (RXA) are applied to receiver B (RXB). Seethe previous
test. The Test Software will use parameters with an RXB prefix.
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TEST_05- RXA RSS| Linearity

Thistest checks the linearity of the reported received signal strength indicator
(RSSI) asthe RF level isvaried from low to high.

The RF levels can be set from -100 to -50 dBm in 10 dB steps with a check at
0dBm. The RF signal is modulated with a6 kHz SAT tone at 2 kHz deviation and
alkHz audio tone at 8 kHz deviation. The low RF level is set by
PARAMETER_13RX RSSI Linearity RF Level Low (=100 min)(dBm) and the high
RF level isset by PARAMETER_12 RX RSSI Linearity RF Level High (-50 max)
(dBm).

Thesignal from the RF generator can be applied at either the Base Station receiver
shelf or at the receive multi-coupler (RMC). Thisis determined by
PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC]. The generator RF
level is compensated for RX cable |osses defined on the Initialization Screen
regardless of the input location. If the signal is applied at the receiver shelf, the
generator output also will be compensated for the receiver shelf splitter loss
defined in PARAMETER_09 RX Revr Shelf Splitter Loss (typ 11 dB) (dB).

The Test Software will display the output results in one of two methods,
depending on the setup of the parameters in the Test Software.

In the first method, if PARAMETER_29 RX Tests Perform at [O=rcvr shelf
1=RMC] is set to 1, the following results will be displayed:

e ANTx RSSI level @-xx dBm: Reported RSSI level from the radio at t& level.

* ANTx RSSI err @-xx dBm: This is the RSSI error from the desired level. The RSSI
pass/fail limits are compared against this RSSI error.

The RSS! error is calculated using the following equation:
RSS error = Reported RSS - Sector Gain — RF level

The RSS! error takes into account the sector gain defined on the Initialization
Screen. This allows the user to define different gains between sectors or cell sites
and il use the same pass/fail limit.
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In the second method, when testing a P3 transceiver (P3 is selected inthe Base
St ation radi o field on the Initialization Screen), if PARAMETER_29 RX
Tests Perform at [O=rcvr shelf 1=RMC] isset to 0, and if PARAMETER_10RX
RSSI Lin Chk w/o Offset [0=no 1=yes] is set to 1, the following results will be

displayed:

* ANTx RSSI level @-xx dBm: This is the reported RSSI level from the radio at the
—xX level.

e ANTx RSSI level w/o RSSI offset: This is the reported RSSI without the radio’s
internal RSSI offset.

« ANTx RSSI err w/o offset: This is the RSSI error from the desired level. The RSSI
pass/fail limits are compared against this RSSI error.

The RSSI w/o offset is calculated by using the following equation:
RSS w/o offset = Reported RSS - RSS internal offset

The RSS! error is calculated by using the following equation:

RSS error = Reported RSS - RSS internal offset — RF level
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NOTE:

When testing at the RMC input, the sector gainis4 dB in atypical Northern Telecom
cell site to account for the path gain between the RMC input and the radio backplane
input. If testing is conducted at the shelf, the Test Software always will compensate
the RF generator input level for the receiver shelf splitter loss. This makes the RF
signal level appear to be at the radio backplane. In this case, there is no gain and the
sector gain during shelf testing is 0 dB.

Inatypical Northern Telecom cell site, thereisa4 dB signal or path gain between the

RMC'’s input and the receiver’s input connector on the back of the radio. For example,
suppose the path gain is 4 dB and an RF signaé84fdBm is applied to the RMC.
Theoretically, a radio with no internal RSSI offset will repor88 dBm RSSI level.

Since the detector in a radio is not ideal, in some instances, an internal RSSI offset is
required to make the radio repe®0 dBm. Because the reported RSSI level is
different from the input level, the Test Software must use the difference to properly
set the RSSI offset and check the RSSI linearity level. The$hmer Gai n fields

on the Initialization Screen indicate to the Test Software the difference between the
input level and the reported level. It is possible for the receiver path gain to be
increased to improve the signal strength in rural areas or decreased to reduce
intermods in urban areas. In this case, the path gain is no longer 4 dB. Depending on
the design of the system to be tested, it might be proper for the sector gains on the
Initialization Screen to remain at 4 dB, or it might not. Consult with your engineering
department to determine how to set the offsets for these areas.

It is also possible to use the sector gains to create an artificial receiver path gain or
path loss (sometimes referred to as a system offset) to vary the handoff levels between
sectors. To allow for sector variations, three sector gain fields (X, Y, and Z) have been
provided on the Initialization Screen. Varying handoff levels between sectors will
probably result in better system performance if done correctly, and will certainly
result in worse system performance if not done correctly.
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Parameters Used
e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
«  PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
« PARAMETER_10RX RSSI Lin Chk w/o Offset [0=no 1=yes]
« PARAMETER_12 RX RSSI Linearity RF Level High (-50 max) (dBm)
e PARAMETER_13RX RSSI Linearity RF Level Low (=100 min)(dBm)
« PARAMETER_17 RX RSSI Offset RF Level (=50 to —100) (dBm)
* PARAMETER 29 RX TestsPerform at [0=rcvr shelf 1=RMC]
e PARAMETER_30RXA Test Ant [0=none 1,2,3=single 7=all]
e PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Pass/Fail Limits Used

« PASSFAIL LIMIT_06RX RSSI Level Err @-50dBm (dB) through PASS/FAIL
LIMIT_11RX RSSI Level Err @ —100 dBm (dB)
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TEST_06 - RXB RSSI Linearity

Thistest isthe same as TEST_05 - RXA RSSI Linearity, except that all references
toreceiver A (RXA) are applied to receiver B (RXB). See the previous test. The
Test Software will use parameters with an RXB prefix.
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TEST_07 - RXA SAT Detection

NOTE:

Parameter s Used

Thistest determines the SAT that receiver A (RXA) reports when each of the
three SAT frequenciesis modulated at 2 kHz deviation onto the RF signal that is
applied to the inputs on the receiver shelf. Falsing in the absence of applied SAT
modulation is also verified.

The RF level of the signal is determined by the valuein PARAMETER_21 RX
SAT Detection RF Level (dBm). The Test Software uses the value entered into the
Sect or field on the Initialization Screen to determine which of the receiver shelf
inputs will be tested.

Itisunlikely that al of the antennainputs will require the SAT detection test.

If PARAMETER_19RX SAT & ST Test @ Extremes[0=no 1=yes] is set to 1, the
SAT deviation will be changed to the extremes of 1.8 kHz and 2.2 kHz and SAT
detection will be performed at these points aswell as at 2 kHz deviation.

If PARAMETER_20 RX SAT & ST Test with Tones[0=no 1=yes] isset to 1, the
RX SAT also will be detected at each of the three SAT frequencies with an audio
tone and an ST present.

e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]

e PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
e PARAMETER_19RX SAT & ST Test @ Extremes[0=no 1=yes]
e PARAMETER 20 RX SAT & ST Test with Tones[0=no 1=yes]
«  PARAMETER_21 RX SAT Detection RF Level (dBm)

e PARAMETER 29 RX Tests Perform at [O=rcvr shelf 1=RMC]

e PARAMETER_30RXA Test Ant [0=none 1,2,3=single 7=all]

e PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Pass/Fail Limits Used

There are no pass/fail limits used in this test.

148

N:AMkt\MANUAL S\HP8935\E6389A \p-series\chapters\TESTS.FM5



Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_08 - RXB SAT Detection

C
3
=.
W)
@
n
(2)
o,
°
=
o
]
()

[led/ssed pue ‘Jajaweled ‘1sa]

TEST_08 - RXB SAT Detection

Thistest isthe same as TEST_07 - RXA SAT Detection, except that all references
toreceiver A (RXA) are applied to receiver B (RXB). See the previous test. The
Test Software will use parameters with an RXB prefix.
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TEST_09 - RXA ST Detection

Thistest determines the performance of the signaling tone (ST) detector in
receiver A (RXA).

An RF signal with a10 kHz tone modulated at 8 kHz deviation is applied to RXA.
ST presence is checked. The ST deviation is removed and ST falsing is checked.
The RF level of the signal is determined by the value entered into
PARAMETER_26 RX ST Detection RF Level (dBm).

If PARAMETER_19RX SAT & ST Test @ Extremes[0=no 1=yes] is set to 1, the
deviation will be changed to the extremes of 8.2 kHz and 8.8 kHz and ST
detection will be checked.

If PARAMETER_20RX SAT & ST Test with Tones[0=no 1=yes] isset to 1, the RX
ST also will be detected with an audio tone and a SAT tone present.

The Test Software will use the value entered into the Sect or field on the
Initialization Screen to determine which of the receiver shelf inputswill be tested.

NOTE: Itisunlikely that al of the receiver shelf inputs will require the ST detection test.

Parameters Used
e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
e PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
e PARAMETER_19RX SAT & ST Test @ Extremes[0=no 1=yes]
e PARAMETER _20RX SAT & ST Test with Tones[0=no 1=yes]
«  PARAMETER_26 RX ST Detection RF Level (dBm)
e PARAMETER_ 29 RX Tests Perform at [O=rcvr shelf 1=RMC]
e PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Pass/Fail Limits Used
There are no pass/fail limits associated with this test.
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TEST_10- RXB ST Detection

Thistest isthe same as TEST_07 - RXA SAT Detection, except that all references
toreceiver A (RXA) are applied to receiver B (RXB). See the previous test. The
Test Software will use parameters with an RXB prefix.
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TEST_11 - RXA Audio Level and Adjustment

Thistest injects an RF signal into receiver A with the compandor on, tests the
Base Station receiver’'s A audio level, and adjusts that level.

The RF level is-50 dBm modulated with a 1 kHz tone. The tone deviation is
specified byPARAMETER_27 RX SINAD Test Level Deviation. The Test Set
measures the REV audio signal level out of the Base Station. The audio level is
compared against the average voice level (AVL) defined by the parameter
settings. IfPARAMETER_05GN Zero DIP Sw & -22 dBm AVL [0=no 1=yes] is

set to 1, the comparison AVL will be22 dBm. If PARAMETER_05 is set to 0,

the AVL will be the value inPARAMETER_08 RX Audio Output Average Voice

Level (AVL).

You may use this test also to adjust the REV audio level to match the pass/fail
limits of the system to be tested. To do this,R&RAMETER_06 RT Audio

Adjust [0=no 1=on fail 2=always] to 2. This will always perform an adjustment

after the above measurement is made. When an adjustment is made, the AVL for
the adjustment wilblways be the value foPARAMETER_08 RX Audio Output
AverageVoiceLevel (AVL). This allows you to adjust the audio level to the system
after you have checked the audio level with the DIP switches zeroed.

After the adjustments have been made, pressingltiieepeat ) key allows you
to repeat the measurement of the RX audio level. This allows you to update a test
printout to show a pass result for the RX Audio Level and Adjustment test.

If you are performing all of the receiver tests with the REV audio DIP switches
zeroed as is defined in the Northern Telecom test document, make certain that the
audio adjustment is the last receiver test performed. To do this,TE&Te 12 -

RXB Audio Level and Adjustment as the last receiver test in the sequence and set
PARAMETER_07 RX Audio Lev Adj On [0=RXA 1=RXB 2=both] to 1. This

parameter defines the receiver on which to adjust the audio T&&it, 22 - RX

Standard Tests always performs the audio adjustment at the end of the test
sequence.
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Another method of adjustment may be used if the Base Station REV DIP switches
are already aligned to the system to be tested. Leave the switches set asis and
make all the receiver measurements with the switches set. Thisalows you to
check the Base Station with the settings already in place. To do this, set
PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes] to 0. Under
these conditions, the AVL defined by PARAMETER_08 RX Audio Output
Average Voice Level (AVL) will be used for theinitial audio measurement. You
can then set PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always] to 1. In
this case, the audio level will be adjusted only in the initial audio measurement
fails. Y ou might wishto place TEST_11- RXA Audio Level and Adjustment firstin
the sequence and set PARAMETER_07 RX Audio Lev Adj On [0=RXA 1=RXB
2=both] to 0 so that the audio adjustment will be done first. Verify that thistesting
philosophy will work for the system to be tested before beginning testing.

» Detector: RMS

« High Pass Filter: 300 Hz
* Low Pass Filter: 3 kHz

* IF Filter: 30 kHz
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Parameters Used
e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
+ PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes]
« PARAMETER_06 RT Audio Adjust [0=no 1=0on fail 2=always]
+  PARAMETER_07 RX Audio Lev Adj On [0=RXA 1=RXB 2=hoth]
« PARAMETER_08 RX Audio Output Average Voice Level (AVL)
«  PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
+ PARAMETER_27 RX SINAD Test Level Deviation
« PARAMETER_28 RX Test w/External Splitter [0=no 1=yes]
* PARAMETER_29RX TestsPerform at [O=rcvr shelf 1=RMC]
e PARAMETER_30RXA Test Ant [0=none 1,2,3=single 7=all]
« PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Pass/Fail Limits Used
e« PASS/FAIL LIMIT_05RX Audio Output AVL Err w/Compandor On
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TEST_12 - RXB Audio Level and Adjustment

Thistestisthe sameas TEST_11 - RXA Audio Level and Adjustment, except that
all referencesto receiver A (RXA) are applied to receiver B (RXB). Seethe
previous test. The Test Software will use parameters with an RXB prefix.
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TEST_13- RXA RSSI Offset and Path Gain

Thistest measures the received signal strength indicator (RSSI) offset and the RX
path gain.

The signal from the RF generator can be applied at either the Base Station’s
receiver shelf or at the receive multi-coupler (RMC). This is determined by
PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1I=RMC]. The generator’'s RF
level is compensated for RX cable losses defined on the Initialization Screen
regardless of the input location.

If the signal is applied at the receiver shelf, the generator output will be
compensated for the receiver shelf splitter loss definefAIRAMETER_09 RX
Rcvr Shelf Splitter Loss (typ 11 dB) (dB).

If PARAMETER_29 RX Tests Perform at [0O=rcvr shelf 1=RMC] is set to 1, and
PARAMETER_16 RX RSSI Offset Chk RMC Gain [0=no 1=yes] is set to 1, the RX

path gain test will be performed. The path gain test begins by making the
measurement of path gain from the antenna to the radio. This path gain includes
the RMC gain, receiver shelf splitter loss, and any cable losses associated with the
signal path. The test is performed in the following manner.

The Test Set injects an RF signal into the RMC input. The Test Software queries
the radio for the reported RSSI level. The resulting path gain is determined by the
equation below and is displayed on the Test Set’s screen.

Path Gain = Reported RSS level - RSS offset — Injected RF level

If the path gain exceeds the limits setH®SS/FAIL LIMIT_14 RX RSSI Path

Gain (dB), the Test Software will display the prompt option to adjust the RMC
gain. If you press thkl (Yes) key, the Test Software will display an adjustment
meter. Adjust the RMC gain manually until the needle is within the specification
lines of the meter.

NOTE: It isnot recommended that you make changesto the RM C gain without thoroughly examining
other factors that may have caused error. The Test Set will provide several scenarios for you
to examine before making any hardware adjustments.
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The second part of thistest measures the RSS| offset and allows the user to
minimize the RSSI error from the detector by adjusting the radio’s internal RSSI
offset. The Test Set injects the modulated RF signal into the RMC's input or
receiver shelf’s input. The Test Software queries the radio for the reported RSSI
level, and calculates the RSSI error using the following equation:

RSS error = reported RSS from Radio — sector gain — RF level.

When testing P3 radios only, if the resulting RSSI error exceeds the limits set by
PASS/FAIL LIMIT_12 RX RSSI Offset Error (dB), the Test Software will adjust

the radio’s RSSI offset until the reported RSSI error equals zero (to minimize
RSSI error), fPARAMETER_14 RX RSSI Off Adj [0=no 1=fail 2=always] is set to

1 or 2. If the Test Software cannot set the offset after five attempts, the it will
display a prompt to set the offset manually. Because there is only one internal
offset for all six antennas, you must select the antenna on which to perform the
adjustment. The combination #FARAMETER_15 RX RSSI Offset Adjust On

[0=RXA 1=RXB] and theSect or field on the Initialization Screen determine the
antenna for which the RSSI internal offset can be adjusted.

If PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes] is set to 1, or you

have set the Test Execution Conditions to stop on a failure, you may elect to
repeat a test that has failed or you may elect to continue with testing, accepting the
failure.

See PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes] for details on
using these features.

The last part of the test is a query of the RSSI offset value that has been
programmed into the radio. The programmed value is comparedIgFAIL
LIMIT_13 RX RSSI Internal Offset (dB) to determine if the programmed value is
within acceptable limits.
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NOTE:

When testing at the RMC input, the sector gainis4 dB in atypical Northern Telecom cell
site to account for the path gain between the RMC input and the radio backplane input. I
testing is conducted at the shelf, the Test Software always will compensate the RF
generator input level for the receiver shelf splitter loss. This makes the RF signal level
appear to be at the radio backplane. In this case, there is no gain and the sector gain during
shelf testing is 0 dB.

In atypical Northern Telecom cell site, thereisa4 dB signal or path gain

between the RMC'’s input and the receiver’s input connector on the back of the
radio. For example, suppose the path gain is 4 dB and an RF signal of -84 dBm is
applied to the RMC. Theoretically, a radio with no internal RSSI offset will

report a -80 dBm RSSI level. Since the detector in a radio is not ideal, in some
instances, an internal RSSI offset is required to make the radio report -80 dBm.
Because the reported RSSI level is different from the input level, the Test
Software must use the difference to properly set the RSSI offset and check the
RSSI linearity level. The three Sector Gain fields on the Initialization Screen
indicate to the Test Software the difference between the input level and the
reported level. It is possible for the receiver path gain to be increased to improve
the signal strength in rural areas or decreased to reduce intermods in urban areas.
In this case, the path gain is no longer 4 dB. Depending on the design of the
system to be tested, it might be proper for the sector gains on the Initialization
Screen to remain at 4 dB, or it might not. Consult with your engineering
department to determine how to set the offsets for these areas.

It is possible also to use the sector gains to create an artificial receiver path gain
or path loss (sometimes referred to as a system offset) to vary the handoff levels
between sectors. To allow for sector variations, three sector gain fields (X, Y, and
Z) have been provided on the Initialization Screen. Varying handoff levels
between sectors will probably result in better system performance if done
correctly, and will certainly result in worse system performance if not done
correctly.
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PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
PARAMETER_14 RX RSSI Off Adj [0=no 1=fail 2=always]
PARAMETER_15 RX RSSI Offset Adjust On [0=RXA 1=RXB]
PARAMETER_16 RX RSS| Offset Chk RM C Gain [0=no 1=yes]
PARAMETER_17 RX RSSI Offset RF Level (=50 to —100) (dBm)
PARAMETER_18 RX RSSI Offset Test All Ants[0=no 1=yes]
PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC]
PARAMETER_30 RXA Test Ant [0=none 1,2,3=single 7=all]
PARAMETER_31 RXB Test Ant [0=none 4,5,6=single 7=all]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]|

PASS/FAIL LIMIT_12 RX RSSI Offset Error (dB)
PASS/FAIL LIMIT_14 RX RSSI Path Gain (dB)
PASS/FAIL LIMIT_13RX RSS! Internal Offset (dB)
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TEST_14 - RXB RSSI Offset and Path Gain

Thistest isthe ssameas TEST_13 - RXA RSS| Offset and Path Gain, except that all
referencesto receiver A (RZA) are applied to receiver B (RXB). See the previous
test. The Test Software will use parameters with an RXB prefix.
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TEST_15- TX Power Level and Adjustment

Thistest performs TX power measurements at PA outputs.

The power levels at which the measurement is performed are determined by the
transceiver type identified at the prompt at the beginning of the test sequence. The
Test Software is set up to test the following transceivers at the power levels

specified:
Table4 Power Levelsfor each Transceiver Type
PA Power Level(s)
PINES 0
P2NES 0
P2ES 0-3
P1ES =software rev 1.1 0-7
P1ES <software rev1.1 0
P3ES 0-7

Table 4 lists the entire set of possible power level measurements. These power
level settings may be overridden to make fewer measurements by setting
PARAMETER_36 TX PA Power, Check Down to Level (0-7) to a number less than
shown intable4. If the power level requires adjustment, ameter will appear on the
screen if PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=always] isset to 1
or 2.

The Test Software usesthe TX Max Power field on the Initialization Screen and
PARAMETER_35TX PA Power Step Size to obtain the value of the maximum
power setting and the value of the PA’s power step size.

The PA's power is measured using a peak detector connected to the output of a
dual-diode RF detector. If there is amplitude modulation on the signal, the
measured power will include the effect of the peak fluctuations of the power and
will read higher than the average power.
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Results Output
Three outputs are displayed for each power level tested:
e TX power level x in dBm
e TX power level x in Watts
e TX pwr x err from (calculated power) dBm

The defined power is determined by using the TX Max Powfield on the
Initialization Screen and PARAMETER_35 TX PA Power Step Sizeto calculate
the power for each step.

Calculated Power = Max Power (dBm) — (power level * power step)

Power measurement accuracy depends on the accuracy of the values obtained for
the PA’s path losses. Path losses may be measured and stored using the Measure
Cable Loss test in the Utility Menu from the Initialization Screen.

Parameters Used
e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
« PARAMETER_34TX PA Power Adj [0=no 1=on fail 2=always]
e PARAMETER_35TX PA Power Step Size
e PARAMETER 36 TX PA Power, Check Down to L evel (0-7)
e PARAMETER_37TX Tests Perform at [0=PA shelf 1=comb]
e PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Pass/Fail Limits Used
 PASSFAIL LIMIT_18 TX Power Error (dB)
e  PASS/FAIL LIMIT_19TX Power Error at Power Level 0 (dB)
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TEST_16- TX Frequency Error

Thistest turns on the PA connected to the transceiver being tested, measures the
frequency, and computes the frequency error based on the channel number
entered in the Initialization Screen.

The PA’s power is set to level 0.
Pass/fail limits and measured results are displayed in kHz.

The tune mode of the RF analyzer in the Test Set is sat ta In this mode, the
Test Set will acquire the strongest signal that exceeds the frequency counter
threshold. At least one milliwatt must be supplied to the Test Set’'s RF IN/OUT
connector for the counter to acquire and measure the frequency.

Analyzer Settings

e Frequency Counter Gate Time : 50 ms

Parameters Used
e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
« PARAMETER_37TX Tests Perform at [0=PA shelf 1=comb]
e PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Pass/Fail Limits Used
e PASS/FAIL LIMIT_17 TX Frequency Error (kHz)
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TEST_17- TX Voice Modulation Limiting

Analyzer Settings

Parameter s Used

Thistest injects alarge audio signal into the TX audio input, keys the transmitter,

and measures the transmitter's peak+ and-péakiation. The initial audio signal
injected is determined bPARAMETER_05 GN Zero DIP Sw & —22dBm AVL

[0=no 1=yeq]. If this parameter is set to 1, the initial injected signal will be

-22 dBm. If this parameter is set to 0, the Test Software will examine
PARAMETER_32 TX Audio Input Average Voice Level (AVL) and use it as the

initial audio signal. The Test Software will then add 17.7 dB to the initial audio
level. This should set the TX deviation to approximately 8 kHz. The audio level
will be increased until it obtains maximum deviation (at which, a further increase
in level will decrease deviation). The measurement will be taken at the point at
which this happens. The Test Software will test both positive-peak and negative-
peak deviation.

e Detector:t peak
e High Pass Filter: 50 Hz
* Low Pass Filter: 15 kHz
* IF Filter: 30 kHz

e PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]

+ PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes]
e PARAMETER_32TX Audio Input Average VoiceLevel (AVL)

e PARAMETER_37TX Tests Perform at [0=PA shelf 1=comb]

« PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Pass/Fail Limits Used

e« PASS/FAIL LIMIT_24TX Voice Deviation Limiting
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TEST_18- TX Voice Modulation and Adjustment

Thistest applies an audio signal at the specified average voice level (AVL) to the
Base Station’s FWD audio input, keys the transmitter, and measures the deviation
on the RF signal produced by the audio signal.

The AVL is defined by the parameter settingsPKRAMETER_05 GN Zero DIP
Sw & -22dBm AVL [0=no 1=yeq] is set to 1), the input AVL will be22 dBm. If
the parameter is set to 0, the AVL will be the valu®KkRAMETER_32 TX
Audio Input Average VoiceLevel (AVL).

You may use this test also to adjust the FWD audio level to match the
specifications of the system to be tested. To do BPARAMETER_06 RT Audio

Adjust [0=no 1=on fail 2=always] should be set to 2. This will always perform an
adjustment after the above measurement is made. When an adjustment is made,
the AVL input to the FWD jack wildlways be the value o0PARAMETER_32 TX

Audio Input Average Voice Level (AVL). This allows you to adjust the voice
modulation level to the system after you have checked the voice modulation with
the DIP switches zeroed.

If all transmitter audio tests are being conducted with the FWD audio DIP
switches zeroed as specified in the Northern Telecom test document, make certain
that the voice modulation adjustment is the last transmitter audio test performed.
To do this, plac@EST_18- TX Voice Modulation and Adjustment afterTEST_17 -

TX Voice Modulation Limiting. TEST_23 - TX Standard Tests is set up in this way.

Another method of adjustment may be used if the Base Station FWD DIP
switches are already aligned to the system to be tested. In such case, leave the
switches set as is and make all the transmitter audio measurements with the
switches set. This allows you to check the Base Station with the settings already in
place. To do this, SSSARAMETER_05GN Zero DIP Sw & -22 dBm AVL [0=no

1=yes] to 0. Under these conditions, the AVL defined PY\RAMETER_32 TX

Audio Input Average Voice Level (AVL) will be used for the initial voice

modulation measurement. You may then BRRAMETER_06 RT Audio Adjust

[0=no 1=on fail 2=always] to 1. In this case, the voice modulation level will be
adjusted only if the initial modulation measurement fails. You might wish to put
TEST_18- TX Voice Modulation and Adjustment first in the sequence and set the
parameter. Verify that this testing philosophy works for the system to be tested
before performing.
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If PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes] is set to 1, or you
have set the Test Execution Conditions to stop on afailure, you may elect to
repeat atest that has failed or you may continue the testing, accepting the failure.

See PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes] for details on
using these features.

Analyzer Settings

Parameter s Used

Pass/Fail Limits Used

Detector: RMS times 1.414
High Pass Filter: 300 Hz
Low Pass Filter: 3 kHz

IF Filter: 30 kHz

PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes]
PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always]
PARAMETER_32 TX Audio Input Average Voice Level (AVL)
PARAMETER_37 TX Tests Perform at [0=PA shelf 1=comb]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

PASS/FAIL LIMIT_23TX Voice Deviation
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TEST_19 - TX Residual FM

Thistest keys the transmitter and measures the residual FM on the transmitter.

Analyzer Settings

Parameter s Used

Pass/Fail Limits Used

Detector: RMS

High Pass Filter: 50 Hz
Low Pass Filter: 15 kHz
IF Filter: 30 kHz

PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_37 TX Tests Perform at [0=PA shelf 1=comb]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]|

PASS/FAIL LIMIT_20 TX Residual FM Deviation (%)
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TEST_20- TX Wideband M odulation

Thistest turns on the TX data A pattern, keys the transmitter, and measures
wideband modulation deviation. It measures both positive peak and negative
peak.

Analyzer Settings

Parameter s Used

Pass/Fail Limits Used

Detector:+ peak

High Pass Filter: 50 Hz
Low Pass Filter: >99 kHz
IF Filter: 230 kHz

PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_37 TX Tests Perform at [0=PA shelf 1=comb]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

PASS/FAIL LIMIT_25TX Wideband Data Deviation (kHz)
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TEST_21-TX SAT Modulation

Thistest turns on the internal SAT frequency of the Base Station, keys the
transmitter, and measures all three SAT deviations and frequencies (5970 Hz,
6000 Hz, 6030 Hz).

Analyzer Settings

Parameter s Used

PasyFail Limits Used

Detector: RMS times 1.414
High Pass Filter: 300 Hz
Low Pass Filter: 15 kHz

Frequency Counter Gate Time: 1 second

PARAMETER_03 GN Channel [0=edit freq 1=single 2=LCR]
PARAMETER_37 TX Tests Perform at [0=PA shelf 1=comb]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

PASS/FAIL LIMIT_21 TX SAT Deviation (kHz)
PASS/FAIL LIMIT_22 TX SAT Frequency Error (Hz)
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TEST_22 - RX Standard Tests

NOTE: This test performs a comprehensive receiver check. Itissimilar to TEST_24 - RX Quick
Tests. However, thetotal time for thistest is considerably longer than for Test 24. Thistest is
includedinthe current software versionto provide backward compatibility for those userswho
need it.

Thistest performs the receiver tests in an optimum order to minimize cable
connections. The tests are performed in the following order, first on receiver A,
then on receiver B.

Receiver A tests:

e« TEST_03- RXA SINAD Sensitivity

e TEST_05- RXA RSSl Linearity

e TEST _07- RXA SAT Detection

e TEST _09- RXA ST Detection

e TEST_11- RXA Audio Level and Adjustment

Receiver B tests:

« TEST_04- RXB SINAD Sensitivity

e TEST_06- RXB RSSI Linearity

e TEST _08- RXB SAT Detection

e TEST _10- RXB ST Detection

e TEST_12- RXB Audio Level and Adjustment

The antennas on which each test is performed are determined by
PARAMETER_30 RXA Test Ant [0=none 1,2,3=single 7=all], PARAMETER_31
RXB Test Ant [0=none 4,5,6=single 7=all], PARAMETER_24 RX SINAD Test All
Ants[0=no 1=yes], and PARAMETER_11 RX RSS! Linear Test All Ants[0=no
1=yes].

The first antenna will be tested completely before testing begins for the next
antenna. This will minimize the cable connections, and thus speed up the testing
process.

If the REV audio isto be adjusted, it is important that this be done last. Thistest
will always perform the adjustment on the last antenna selected for the receiver
selected in PARAMETER_07 RX Audio Lev Adj On [0=RXA 1=RXB 2=both].

170 N:AmMKE\MANUAL S\HPB9I35\E6389A \p-series\chaptersTESTS.FM5



Analyzer Settings

Parameter s Used

To speed up testing when the received signal strength indicator (RSSI) linearity is
selected to be tested on all antennas, the RSS! level will be checked on the
primary antennas at the RF levels determined by PARAMETER_12 RX RSS
Linearity RF Level High (=50 max) (dBm) and PARAMETER_13 RX RSSI
Linearity RF Level Low (—100 min)(dBm). On the other antennas, it will be
checked only at the level determined by PARAMETER_17 RX RSSI Offset RF
Level (-50to —-100) (dBm). The primary antennas are those selected in the Sect or
field on the Initialization Screen.
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TEST_22 - RX Standard Tests
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Analyzer settingswill change throughout the test. Refer to the settings for each of
theindividual tests.

PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
PARAMETER_10 RX RSSI Lin Chk w/o Offset [0=no 1=yeq]|
PARAMETER_12 RX RSSI Linearity RF Level High (-50 max) (dBm)
PARAMETER_13RX RSSI Linearity RF Level Low (=100 min)(dBm)
PARAMETER_17 RX RSSI Offset RF Level (-50 to —100) (dBm)
PARAMETER_19RX SAT & ST Test @ Extremes[0=no 1=yes]
PARAMETER_20 RX SAT & ST Test with Tones[0=no 1=yes]
PARAMETER_21 RX SAT Detection RF Level (dBm)
PARAMETER_22 RX SINAD (dB)

PARAMETER_23 RX SINAD RF Level for Set & Measure (dBm)
PARAMETER_24 RX SINAD Test All Ants[0=no 1=yes]
PARAMETER_25RX SINAD Test by Set & Meas[0=no 1=yes]
PARAMETER_26 RX ST Detection RF Level (dBm)
PARAMETER_29 RX Tests Perform at [0=rcvr shelf 1=RMC]
PARAMETER_30 RXA Test Ant [0=none 1,2,3=single 7=all]
PARAMETER_31 RXB Test Ant [0=none 4,5,6=single 7=all]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]
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PasyFail Limits Used

e« PASS/FAIL LIMIT_05RX Audio Output AVL Err w/Compandor On

* PASSFAILLIMIT_06RX RSSI Level Err @-50dBm (dB) through PASS/FAIL
LIMIT_11RX RSSI Level Err @ —100 dBm (dB)

*  PASSFAIL LIMIT_15RX SINAD for Set & Measure (dB)
* PASSFAIL LIMIT_16 RX SINAD Sensitivity RF Level (dBm)
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TEST_23-TX Standard Tests

NOTE:

This test performs a comprehensive transmitter check. It issimilar to TEST_25 - TX Quick
Tests. However, thetotal time for thistest is considerably longer than for Test 25. Thistest is
included in the current software versionto provide backward compatibility for those userswho
need it.

Analyzer Settings

Parameter s Used

Thistest performs the transmitter tests in the following order:

TEST_15- TX Power Level and Adjustment
TEST_16- TX Frequency Error

TEST_17 - TX Voice Modulation Limiting
TEST_18- TX Voice Modulation and Adjustment
TEST_19- TX Residual FM

TEST_20- TX Wideband Modulation
TEST_21-TX SAT Modulation

Analyzer settings will change throughout the test. Refer to the settings for each of
the individual tests.

PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes]
PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always]
PARAMETER_32 TX Audio Input Average VoiceLevel (AVL)
PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=always]
PARAMETER_35TX PA Power Step Size

PARAMETER_36 TX PA Power, Check Down to Level (0-7)
PARAMETER_37 TX Tests Perform at [0=PA shelf 1=comb]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]|
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TEST_23 - TX Standard Tests

PasyFail Limits Used

PASS/FAIL LIMIT_17 TX Frequency Error (kHZz)
PASSFAIL LIMIT_18 TX Power Error (dB)

PASS/FAIL LIMIT_19 TX Power Error at Power Level 0 (dB)
PASSFAIL LIMIT_20 TX Residual FM Deviation (%)
PASSFAIL LIMIT_21 TX SAT Deviation (kHz)

PASS/FAIL LIMIT_22 TX SAT Frequency Error (H2)
PASS/FAIL LIMIT_23TX Voice Deviation

PASS/FAIL LIMIT_24 TX Voice Deviation Limiting
PASS/FAIL LIMIT_25TX Wideband Data Deviation (kHz)
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TEST_24 - RX Quick Tests

NOTE: Thistest performsall of the receiver measurements. It issimilar to TEST_22 - RX Standard
Tests. However, because of significant differencesin the code, it runs considerably faster.

Thistest performs the receiver testsin an optimum order to minimize cable
connections. The tests are performed in the following order, first on receiver A,
then on receiver B.

Receiver A tests:

e TEST_13- RXA RSSI Offset and Path Gain

e TEST_05- RXA RSSl Linearity

e TEST_11- RXA Audio Level and Adjustment

e TEST_03- RXA SINAD Sensitivity

e TEST_07- RXA SAT Detection (does not check falsing)
e« TEST_09- RXA ST Detection (does not check falsing)
Receiver B tests:

e TEST_14- RXB RSS| Offset and Path Gain

e TEST_06- RXB RSSI Linearity

e TEST_12- RXB Audio Level and Adjustment

e TEST_04- RXB SINAD Sensitivity

e TEST_08- RXB SAT Detection (does not check falsing)
e TEST_10- RXB ST Detection (does not check falsing)

The antennas on which each test is performed are determined by the Sect or field
onthenitialization Screen, and PARAMETER_24 RX SINAD Test All Ants[0=no
1=yes], PARAMETER_18 RX RSSI Offset Test All Ants[0=no 1=yes], and
PARAMETER_11 RX RSSI Linear Test All Ants[0=no 1=yeq].

The first antenna will be tested completely before testing begins for the next
antenna. This will minimize the cable connections, and thus speed up the testing
process.
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TEST_24 - RX Quick Tests

To speed up testing when the received signal strength indicator (RSSI) linearity is
selected to be tested on all antennas, the RSS! |evel will be checked on the
primary antennas at the RF levels determined by PARAMETER_12 RX RSS
Linearity RF Level High (=50 max) (dBm) and PARAMETER_13 RX RSSI
Linearity RF Level Low (—100 min)(dBm). On the other antennas, it will be
checked only at the level determined by PARAMETER_17 RX RSSI Offset RF
Level (-50to-100) (dBm). The primary antennas are those selected in the Sect or
field on the Initialization Screen.

Analyzer Settings

Analyzer settingswill change throughout the test. Refer to the settings for each of
theindividual tests.
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PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes]
PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always]
PARAMETER_07 RX Audio Lev Adj On [0=RXA 1=RXB 2=both]
PARAMETER_08 RX Audio Output Average Voice Level (AVL)
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)
PARAMETER_10 RX RSSI Lin Chk w/o Offset [0=no 1=yes]
PARAMETER_12 RX RSSI Linearity RF Level High (-50 max) (dBm)
PARAMETER_13RX RSSI Linearity RF Level Low (=100 min)(dBm)
PARAMETER_17 RX RSSI Offset RF Level (=50 to —100) (dBm)
PARAMETER_19RX SAT & ST Test @ Extremes [0=no 1=yes]
PARAMETER_20 RX SAT & ST Test with Tones[0=no 1=yes]
PARAMETER_21 RX SAT Detection RF Level (dBm)
PARAMETER_22 RX SINAD (dB)

PARAMETER_23 RX SINAD RF Level for Set & Measure (dBm)
PARAMETER_24 RX SINAD Test All Ants[0=no 1=yes]
PARAMETER_25RX SINAD Test by Set & Meas[0=no 1=yes]
PARAMETER_26 RX ST Detection RF Level (dBm)
PARAMETER_27 RX SINAD Test Level Deviation
PARAMETER_28 RX Test w/External Splitter [0=no 1=yes]
PARAMETER_29 RX Tests Perform at [0O=rcvr shelf 1=RMC]
PARAMETER_30 RXA Test Ant [0=none 1,2,3=single 7=all]
PARAMETER_31 RXB Test Ant [0=none 4,5,6=single 7=all]
PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]|
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TEST_24 - RX Quick Tests

PasyFail Limits Used

e« PASS/FAIL LIMIT_05RX Audio Output AVL Err w/Compandor On

* PASSFAILLIMIT_06RX RSSI Level Err @-50dBm (dB) through PASS/FAIL
LIMIT_11RX RSSI Level Err @ —100 dBm (dB)

* PASSFAIL LIMIT_12 RX RSS| Offset Error (dB)
* PASSFAIL LIMIT_15RX SINAD for Set & Measure (dB)
* PASSFAIL LIMIT_16 RX SINAD Sensitivity RF Level (dBm)

178 NAMKiWM ANUAL S\HP8935\E6389A \p-series\chapter S TESTS.FM5



Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_25 - TX Quick Tests

C
3
=
W)
@
n
(2)
o,
°
=
o
]
()

[led/ssed pue ‘Jajaweled ‘1sa]

TEST_25- TX Quick Tests

NOTE: This test performs all of the TX measurements. It issimilar to TEST_23 - TX Standard
Tests. However, because of significant differences in the code, and because TEST_15-TX
Power Level and Adjustment is not performed, it runs considerably faster.

Thistest performs the transmitter tests in an optimum order to minimize cable
connections. The tests are performed in the following order:

e TEST_16- TX Frequency Error

e TEST_18- TX Voice Modulation and Adjustment
e TEST_17-TX Voice Modulation Limitingg

e TEST_19- TX Residua FM

e TEST _20- TX Wideband Modulation

e TEST _21-TX SAT Modulation

Analyzer Settings

Analyzer settings will change throughout the test. Refer to the settings for each of
the individual tests.

Parameters Used
« PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]
+ PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes]
« PARAMETER_06 RT Audio Adjust [0=no 1=0on fail 2=always]
e PARAMETER_32TX Audio Input Average VoiceLevel (AVL)
« PARAMETER_37TX Tests Perform at [0=PA shelf 1=comb]
« PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]|
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TEST_25 - TX Quick Tests

PasyFail Limits Used

PASS/FAIL LIMIT_17 TX Frequency Error (kHZz)
PASSFAIL LIMIT_20 TX Residual FM Deviation (%)
PASSFAIL LIMIT_21 TX SAT Deviation (kHz)
PASS/FAIL LIMIT_22 TX SAT Frequency Error (Hz)
PASS/FAIL LIMIT_23TX Voice Deviation

PASS/FAIL LIMIT_24 TX Voice Deviation Limiting
PASS/FAIL LIMIT_25TX Wideband Data Deviation (kHz)
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Parameter Descriptions

Parameters are used to define the conditions under which atest will run. Y ou may
edit the parameters to change the default values, and to meet specific testing
reguirements and conditions. Each parameters may be used in one test or more.

For information on editing parameters, see" Customizing Test Procedures' on page
64.

Thelist of parameters is arranged al phabetically. The first two or three lettersin
the title of each parameter indicate its classification. The classifications are:

GN - General

RT - Receiver and Transmitter
RX - Receiver

RXA - Receiver A

RXB - Receiver B

TX - Transmitter

27277 - Test/demo mode selection
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Parameter Descriptions

PARAMETER_01 GN Base Station Baud Rate [0=9600 1-1200]

Enter the desired control choice for the Base Station baud rate. Select 0 for 9600
baud; select 1 for 1200 baud.

PARAMETER_02 GN Beep Enabled [O=silent 1-beep on]

Enter the desired beep control choice to determine the state of the Test Set's
audible action indicator. Select 0 for beep silent; select 1 for beep on.

PARAMETER_03 GN Channel [0=edit freq 1=single 2=L CR]

Enter the desired control choice to determine the source of the channel
information to be read. Select 0 for the entries in the frequency table; select 1 for
the entry in thechannel field on the Initialization Screen; or select 2 for the
channel numbers from the frequency table for LCR testing.

If you select 2, the Initialization Screen will be displayed one time only, at the
start of testing on the first channel. Additional channels may then be tested
without setting up the transceiver each time.

PARAMETER_04 GN Stop Test if Results Fail [0=no 1=yes]

Enter the desired control choice to determine the testing status in the event that a
test fails. Select 0 to continue testing on failure; select 1 to stop on a failure.

If you select 1, upon failure when testing, the Test Set's USER keys will provide
choices on how to proceed. Press the associated keys for the following:

Pr oceed - The Test Software will proceed with testing despite the failed data
point. The next test of the sequence will be performed.

Repeat - The Test Set will perform the same test again and post the results. If the
test fails again, the Test Software will again offer these four options.

Abort - The Test Software will stop the testing. If tests remain in the sequence,
those will not be performed. A summary of the number of passed and failed tests
will be printed and Test Software execution will halt.

Lapt op - The Test Software will display the Terminal Emulator Mode screen.
This screen allows you to send control commands to the radio when such
commands are required to continue testing.
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PARAMETER_05GN ZeroDIP Sw & -22 dBm AVL [0=no 1=yes]

Enter the desired control choice to determine whether the test will be conducted
with the audio DIP switches set to zero and the average voice leve set to
-22 dBm. Select O for different settings; select 1 for zero and -22 dBm.

Earlier versions of the Northern Telecom test procedures specified that the tests
using audio inputs and outputs be performed with the forward and reverse audio
DIP switches zeroed and also an average voice level (AVL) of -22 dBm. If you
wish to perform the tests this way, set this parameter to 1.

Another method isto leave the DIP switches set to the AV Ls for the system and
use those AV Lsfor the audio input and output levels. To perform the test in this
way, set the parameter to 0 (no). The audio levels are then set to the AVLs
specified by PARAMETER_08 RX Audio Output Average Voice Level (AVL) and
PARAMETER_32 TX Audio Input Average Voice Level (AVL).

Y ou may make all of the measurements at the —22 dBm AVL and then adjust DIP
switchesto the system AVL at the end of testing. This can be done because the adjustment
partsof TEST_11 - RXA Audio Level and Adjustment and TEST_12 - RXB Audio
Level and Adjustment, and TEST_18 - TX Voice M odulation and Adjustment only
use PARAMETER_08 RX Audio Output Average Voice Level (AVL) and
PARAMETER_32 TX Audio Input Average Voice Level (AVL). To do this, set these
parametersto the AVL for the system. Set PARAMETER_06 RT Audio Adjust [0=no
1=on fail 2=always] to 2 (al ways), and set PARAMETER_07 RX AudioLev Adj On
[0=RXA 1=RXB 2=both] to 1 (RXB). Construct atesting procedure in which TEST 12 -
RXB Audio Level and Adjustment isthe last RX test in which audio levels are used.
Also placethe TEST 18- TX Voice Modulation and Adjustment so that it isthe last
TX test that uses audio levels.

PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always]

Enter the desired control choice to determine whether the Test Software will
automatically adjust the audio output and audio input average voice level (AVL).
Select O for no adjustment; select 1 for adjustment on test failure; or select 2 for
adjustment regardless of test result. If an adjustment is performed, the Test
Software will usethe valuein PARAMETER_08 RX Audio Output Average Voice
Level (AVL) for TEST_11- RXA Audio Level and Adjustment and TEST_12- RXB
Audio Level and Adjustment or thevaluein PARAMETER_32 TX Audio Input
Average Voice Level (AVL) for TEST_18 - TX Voice Modulation and Adjustment.
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PARAMETER_07 RX Audio Lev Adj On [0=RXA 1=RXB 2=both]

Enter the desired control choice to determine the receiver on which the RX audio
level adjustment will be made during the RX audio level test. Select O for receiver
A; select 1 for receiver B; or select 2 for both. To perform the adjustment,
PARAMETER_06 RT Audio Adjust [0=no 1=on fail 2=always] must be set to
something other than 0. See See" TEST_11 - RXA Audio Level and Adjustment"” on
page 152 for additional information on setting this parameter.

Setting this parameter to 2 isintended for use when the radio is being serviced and
both RXA and RXB can be adjusted.

PARAMETER_08 RX Audio Output Average Voice Level (AVL)

Enter the RX average voicelevel (AVL) or audio output level from the transceiver
REV D jack that meets the requirements of the system to betested. This parameter
is always used for adjusting the RX audio level in TEST_11 and TEST_12. If
PARAMETER_05GN Zero DIP Sw & —22dBm AVL [0=no 1=yes] isset to 0, this
parameter will be used for all RX audio output levels rather than -22 dBm.

PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB)

Enter the value of the loss through the receiver shelf's Splitter. For the eight-way
receiver shelf's Spilitter, this value is typically 11 dB. Obtain the exact value for
this parameter from P-Series cell site documentation or from Northern Telecom.

This parameter is used only FARAMETER_29 RX Tests Perform at [O=rcvr
shelf 1=RMC] is set to O.

The value that is entered in this parameter is added to the values of other losses in
the system to be tested to determine the required correction to the Test Set’s signal
generator RF output level. For example, if this parameter is set to 11 dB, the RF
generator level will be increase by 11 dB to compensate for the splitter loss. The
purpose of this parameter is to reference RX measurements at the shelf to the
transceiver backplane RF input.
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PARAMETER_10 RX RSSI Lin Chk w/o Offset [0=no 1=yes]|

Enter the control choice to determine whether the received signal strength
indicator (RSSI) linearity check will be conducted with or without offset. Select O
for test with offset; select 1 for test without offset. This parameter allows the Test
Software to check RSSI linearity in TEST_05 - RXA RSSI Linearity and
TEST_06 - RXB RSSI Linearity, without the transceiver internal offset. Removing
theinternal offset allows a check of RSSI linearity without having to change the
pass/fail limits.

PARAMETER 11 RX RSS| Linear Test All Ants[0=no 1=yes]

Enter the control choice to determine whether tests will be conducted on all
antenna ports on the receiver shelf during received signa strength indicator
(RSS) linearity tests. Select 0 to not check all antenna ports; select 1 to check
RSS! linearity on all six antenna ports.

This parameter overrides the value entered in the Sect or field on the
Initialization Screen for TEST_13 - RXA RSS| Offset and Path Gain and
TEST_14 - RXB RSSI Offset and Path Gain only.

PARAMETER 12 RX RSS| Linearity RF Level High (-50 max) (dBm)

Enter the value for the highest level of RF signals to be injected into the receive
multi-coupler (RMC) input by the Test Set. This value isthe high level to which
thesignal isincremented in 10 dB steps. See PARAMETER_13 RX RSSI Linearity
RF Level Low (=100 min)(dBm).

NOTE: When choosing alevel to enter, make the choicein consideration of the choice that you will
make for the low level that you will enterin PARAMETER_13 RX RSSI Linearity RF
Level Low (=100 min)(dBm). Make certain that you choose alevel that can be incremented
in 10 dB steps from the value of PARAMETER 13.

The actual RF level will be corrected by the RX 1 through RX6 cable loss values
entered on the Initialization Screen. If the signal is applied to the receiver shelf's
inputs, the RF level also will be corrected for the receiver shelf's Splitter loss in
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB).

In TEST_22 - RX Standard Tests andTEST_24 - RX Quick Tests, only the primary
antennas are tested at this range of RF levels. This is to optimize testing time.
Secondary antennas are tested at the single value enteveRAMETER_17 RX
RSSI Offset RF Level (-50 to —100) (dBm). Primary antennas are determined by the
Sect or field on the Initialization Screen.
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PARAMETER_13RX RSSI Linearity RF Level Low (-100 min)(dBm)

Enter the value for the minimum level of RF signalsto be injected into the receive
multi-coupler (RMC) input by the Test Set. Thislevel isincremented in 10 dB
stepsuntil it reachesthe value entered in PARAMETER_12 RX RSSI Linearity RF
Level High (-50 max) (dBm).

The actual RF level is corrected by the RX1 through RX6 cable loss values

entered on the Initialization Screen. If the signal is applied to the receiver shelf's
inputs, the RF level also will be corrected for the receiver shelf's Splitter loss in
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB).

In TEST_22 - RX Standard Tests andTEST_24 - RX Quick Tests, only the primary
antennas are tested at this range of RF levels. This is to optimize testing time.
Secondary antennas are tested at the single value ente?a&@XKMETER_17 RX
RSSI Offset RF Level (-50to—100) (dBm). Primary antennas are determined by the
Sect or field on the Initialization Screen.

PARAMETER_14 RX RSS| Off Adj [0=no 1=fail 2=always]

Enter the control choice to determine whether the Test Software will adjust the
transceiver received signal strength indicator (RSSI) offset until the reported RSSI
error equals zero. Select 0 for no adjustment; select 1 for adjustment if RSSI offset
error exceeds the limits set BRSS/FAIL LIMIT_12 RX RSSI Offset Error (dB),

or select 2 for adjustment regardless of the measurement results.

PARAMETER_15RX RSSI Offset Adjust On [0=RXA 1=RXB]

When testing P3 radios only, enter the desired control choice to determine the
receiver on which the RX received signal strength indicator (RSSI) offset
adjustment will be made during the RX RSSI offset and path gain test. Select O for
receiver A; select 1 for receiver B. To perform the adjustmeARAMETER_14

RX RSSI Off Adj [0=no 1=fail 2=always] must be set to other than 0.

PARAMETER 16 RX RSS| Offset Chk RMC Gain [0=no 1=yes]

Enter the desired control choice to determine whether receive multi-coupler
(RMC) gain will be checked durinGEST_13 - RXA RSS| Offset and Path Gain
andTEST_14 - RXB RSSI Offset and Path Gain. Select 0 to not check the gain;
select 1 to check the gain. S&e " TEST_13 - RXA RSSI Offset and Path Gain"

on page 156 for more information.
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PARAMETER_17 RX RSS| Offset RF Level (-50 to -100) (dBm)

Enter the RF level to be applied to thereceiver during TEST_13 - RXA RSSI Offset
and Path Gain and TEST_14 - RXB RSSI Offset and Path Gain. The actual RF level
is corrected by the RX 1 through RX6 cable loss values entered on the
Initialization Screen.

If the signal is applied to the receiver shelf's inputs, the RF level also will be
corrected for the receiver shelf's Splitter [0SPARAMETER_09 RX Rcvr Shelf
Splitter Loss (typ 11 dB) (dB).

See the description faPARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB)
(dB) on page 184.

ForTEST 22 - RX Standard Tests andTEST_24 - RX Quick Tests, this value is
used for checking the received signal strength indicator (RSSI) level on the
secondary antennas (set by geet or field on the Initialization Screen).

PARAMETER_18 RX RSSI Offset Test All Ants[0=no 1=yes]|

Enter the control choice to determine whether tests will be conducted on all
antenna ports on the receiver shelf dufigsT_13 - RXA RSSI Offset and Path

Gain andTEST_14 - RXB RSSI Offset and Path Gain. Select 0 to not check all

antenna ports; select 1 to check received signal strength indicator (RSSI) offset on
all six antenna ports. This parameter overrides the value enteredSecther

field on the Initialization Screen, for TEST_13 and TEST_14 only.

PARAMETER 19 RX SAT & ST Test @ Extremes[0=no 1=yes]

Enter the control choice to determine whether SAT and ST tests will be conducted
under extended test conditions. Select 0 for no testing at extremes; select 1 for
testing at extremes.

See the description GlEST_07 - RXA SAT Detection andTEST_09 - RXA ST
Detection.

PARAMETER_20RX SAT & ST Test with Tones [0=no 1=yes]

Enter the desired control choice to determine whether tones will be used in
performing SAT and ST detection tests. Select 0 for no tones to be used; select 1
for both audio and ST tones to be use@®$T_07 - RXA SAT Detection,

TEST_08 - RXB SAT Detection, and both audio and SAT tones to be used in
TEST_09 - RXA ST Detection andTEST_10 - RXB ST Detection.
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PARAMETER_21 RX SAT Detection RF Level (dBm)

Enter the signal generator leve that is to be applied to the receiver during SAT

tests when the minimum detectable level must be determined.

The actual RF level is corrected by the RX 1 through RX6 cable loss values

entered on the Initialization Screen. If the signal is applied to the receiver shelf's
inputs, the RF level also will be corrected for the receiver shelf’s Splitter loss in
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB). See the description

for PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB) on page 184.

PARAMETER_22 RX SINAD (dB)

Enter the SINAD value to be is used when the set and measure method is not
selected. The RF level is adjusted to the SINAD level defined by this parameter
during TEST_03 - RXA SINAD Sensitivity and

TEST_04 - RXB SINAD Sensitivity. Ordinarily, this value is set to 12 dB.

See the description foPARAMETER_23 RX SINAD RF Level for Set & Measure
(dBm)" on page 188.

PARAMETER_23 RX SINAD RF Level for Set & Measure (dBm)

Enter the level that is to be applied to the Base Station during SINAD tests when
the set and measure method is used. This level is the minimum RF level at which
the SINAD must be acceptable.

The actual RF level is corrected by the RX1 through RX6 cable loss values
entered on the Initialization Screen. If the signal is applied to the receiver shelf's
inputs, the RF level also will be corrected for the receiver shelf's Splitter loss in
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB). See the description

for PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB) on page 184.

PARAMETER 24 RX SINAD Test All Ants[0=no 1=yes]

Enter the control choice to determine whether tests will be conducted on all
antenna ports on the receiver shelf dufitgpT_03 - RXA SINAD Sensitivity and
TEST_04- RXB SINAD Sensitivity. Select 0 to not check all antenna ports; select 1
to perform a SINAD check all six antenna ports. If this parameter is set to 1, the
Test Software will prompt the user to test all six antennas for the SINAD test.

During the SINAD test, this parameter overrides the value entered into the
Sect or field on the Initialization Screen for TEST_03 and TEST_04 only.
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PARAMETER_25RX SINAD Test by Set & Meas[0=no 1=yes]

Enter the control choice to determine which of two methods is to be used for the
measurement of receiver sensitivity.

Select O for the first method, in which the RF level that resultsin a particular
SINAD value will be determined through an iterative technique.

Sdlect 1 or the second method (set and measure), in which the RF leve will be set
by the valuein PARAMETER_23 RX SINAD RF Level for Set & Measure (dBm)
and the SINAD will be measured and compared to PASS/FAIL LIMIT_15RX
SINAD for Set & Measure (dB).

See the description for " TEST_03 - RXA SINAD Sensitivity" on page 140.

PARAMETER_26 RX ST Detection RF Level (dBm)

Enter the signal generator level that isto be applied to the receiver during
signaling tone (ST) tests, when the minimum detectable level must be determined.

The actua RF level is corrected by the RX1 through RX6 cable loss values

entered on the Initialization Screen. If the signal is applied to the receiver shelf's
inputs, the RF level also will be corrected for the receiver shelf's Splitter loss in
PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB) (dB).

See the description faAPARAMETER_09 RX Rcvr Shelf Splitter Loss (typ 11 dB)
(dB) on page 184.

PARAMETER_27 RX SINAD Test Level Deviation

Enter the Test Set’s RF deviation to be used for the RX audio level test. This value
is typically 2.9 kHz.
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PARAMETER_28 RX Test w/External Splitter [0=no 1=yes]

NOTE: In some instances, it will be beneficial to use asix-way external Splitter or Switch Matrix
between the Test Set’s duplex output and the six antenna inputs on the receiver shelf. This will
reduce the number of connections that must be made during testing.

Enter the desired control choice to determine whether receiver TESTs will be
conducted using an external Splitter or Switch Matrix. Select 0 to use no Splitter
or Switch Matrix inthe TESTS; select 1 to use a Splitter; select 2 to use an HP
3488 Switch Matrix; or select 3 to use an HP 83202A Switch Matrix.

If you select 1, 2, or 3, the Test Software will display the correct connection
diagram on the Test Set’s screen.

NOTE: Make certain that you compensate for the Splitter or Switch Matrix loss by adding it to each
cablelossfield (RX1 Cabl e Loss throughRX6 Cabl e Loss,and TX Cabl e Loss)
inthe RX and TX Cable Loss menu, whichiscalled fromthe RX and TX Cabl e Loss
field on the Initialization Screen.

PARAMETER_29 RX Tests Perform at [O=rcvr shelf 1=RMC]

Enter the point at which receiver tests are to be performed at the cell site. Select 0
for the receiver shelf; select 1 for receive multi-coupler (RMC) input.

The two most common locations are the receiver shelf or the RMC input. The Test
Software will display prompts for the correct connection based on this parameter
setting. If you select 0, the Test Set’'s RF generator will compensate for the
receiver shelf's Splitter loss PARAMETER_09 RX Rcvr Shelf Splitter Loss (typ

11 dB) (dB). If you select 1, no compensation for the splitter will occur. The Test
Set’s RF generator output is available at the DUPLEX OUT port.

NOTE: Connecting to the RMC will affect service on the whole cell site.
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PARAMETER_30 RXA Test Ant [0O=none 1,2,3=single 7=all]

Enter the desired control choice to determine the antenna ports of the receiver
shelf that will be tested. Select 0 for no port test; select 1, 2, or 3 to test at port 1,
2, or 3if the Sect or field ontheInitialization Screen is set to Par n or select 7 to
test at all three ports.

If you select 0, the test sequence will skip RXA unless one (or more) of the
following parametersis (are) set to 1.

PARAMETER_11 RX RSSI Linear Test All Ants[0=no 1=yes| on page 185
PARAMETER_18 RX RSSI Offset Test All Ants[0=no 1=yes| on page 187
PARAMETER_24 RX SINAD Test All Ants[0=no 1=yes] on page 188

PARAMETER_31 RXB Test Ant [0=none 4,5,6=single 7=all]
Same as PARAMETER_30 except for RXB and antenna ports 4, 5, and 6.

PARAMETER_32 TX Audio Input Average Voice Level (AVL)

Enter the TX average voice level (AVL) or audio input level to the transceiver
FWD D Jack that meets the requirements of the system to be tested. This
parameter is always used for adjusting the TX voice deviation. If
PARAMETER_05GN Zero DIP Sw & —22 dBm AVL [0=no 1=yes] is set to O, this
parameter will be used for al TX audio input levels rather than —22 dBm.

PARAMETER_33 TX Duplexer/Combiner Loss (dB)

Enter the combined loss of the duplexer and combiner. If PARAMETER_37 TX
Tests Perform at [0=PA shelf 1=comb] on page 192 is set to 1, the value entered into
this parameter will be subtracted from the 45 wattsto set theinitial valueinthe TX
shel f power field ontheInitialization Screen.

PARAMETER_34 TX PA Power Adj [0=no 1=on fail 2=alwaysg|

Enter the desired control choice to determine whether the Test Software will
provide a meter display for the adjustment of the TX PA power. Select O for if you
do not wish to perform an adjustment under any conditions; select 1 if you wish to
perform an adjustment only if the test fails; or select 2 if you wish to perform an
adjustment regardless of test result. This adjustment may be performed while
TEST_15- TX Power Level and Adjustment is running.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
Parameter Descriptions

PARAMETER_35TX PA Power Step Size

Enter the TX power step size to be used in transmitter power tests. This step size
will be used as the difference between the various power levelsin TEST_15- TX
Power Level and Adjustment.

PARAMETER_36 TX PA Power, Check Down to Level (0-7)

If the transceiver is capable of dynamic power stepping, enter the lowest power at
which testing isto be conducted. TEST_15 - TX Power Level and Adjustment will
check down to the power level specified. See the description for " TEST_15- TX
Power Level and Adjustment” on page 161 for information on transceiver power
levels.

PARAMETER_37 TX Tests Perform at [0=PA shelf 1=comb]

CAUTION: If you connect to the duplexer's or combiner's outputs, no other transmitted signals may be
present or damage to the Test Set’s RF input will result.

Enter the desired control choice to determine the location at which tests are to be
conducted. Select 0 to test at the output of each power amplifier; select 1 to test at
the combiner.

If you select 0, the Test Software will display prompts to connect the Test Set's
RF input to the PA’s output on the PA shelf.

NOTE: It is possible to make the transmitter measurements at the duplexer or combiner port. This
reduces the number of connections to be made, but adds uncertainty to the measurement.

If you select 1, the Test Software will display prompts to connect the Test Set's
RF input to the combiner.

It is important to remember that connecting to the combiner will affect service to
the entire site.
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PARAMETER_382ZZZZ Test Mode [0=normal 1=demo]

Enter the desired control choice for ademo mode. Select O for normal operation;
select 1 for operation in demo mode.

If you select 1, the Test Software will bypass most communication with the Base
Station, allowing the program to be demonstrated without the delay caused by
Base Station response time. Thismodeis useful if you areworking in atraining or
practice situation without a Base Station attached to the Test Set.

As an operational safety feature, the Test Software will display the following
message in large type on the TESTS (IBASIC Controller) screen when you select
theRun Test field or pressthekl (Run Test ) key after selecting demo mode:

THE SOFTWARE | S | N DEMO MODE!
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Pass/Fail Limits Descriptions

Pasg/fail limits define the values with which a measurement result is compared to
determineif the system under test meets specified standards. For information on
editing Pass/Fail Limit Specifications, see" Customizing Test Procedures' on page
64.

All passffail limits have lower and upper limits that can be entered or modified.
The column labeled Check onthe Pass/ Fai | Li mit s screen specifies whether
the lower limit, the upper limit, or both of the limits will be used when compared
with measurements. Some of the default pass/fail limits provided in the Test
Software include only one of the limits. If you enter the other limit, make certain
that you change the Check column to Bot h.

Pasg/fail limits remain in battery-backed-up memory until you select a procedure
to run. If you wish to prevent pass/fail limits from being lost when a new
procedure is selected, save those in a procedure. See " Saving/Deleting Procedur es
to/from a Card" on page 71..

Pasg/fail limits may be secured (see " Securing/Unsecuring Procedures’ on page
111).

Thelist of pass/fail limitsis arranged al phabetically. The first two or three letters
in thetitle of each pass/fail limit indicate its classification. The classifications are:

RT = Receiver and Transmitter
RX = Receiver

TX = Transmitter
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PASS/FAIL LIMIT_01 RT Aud Loopback Err from AVL (rev <13)

Enter the upper and lower pass/fail limits for audio loopback error from average
voicelevel (AVL) for BSTRX800 transceivers before Hardware Revision 13.

NOTE: If PARAMETER_05GN ZeroDIP Sw & -22dBm AVL [0=no 1=yes] issetto 1, the AVL
is—22. If PARAMETER _05issetto 0, the AVL isthevaue enteredin PARAMETER_08
RX Audio Output Average Voice Level (AVL).

PASS/FAIL LIMIT_02 RT Aud Loopback Err from AVL+4 (rev>=13)

Enter the upper and lower passg/fail limits for audio loopback error from average
voicelevel (AVL) for transceiver type BSTRX800 of Hardware Revision 13 or
later, and transceiver type BSTRX800 EX.

NOTE: If PARAMETER_O5GN ZeroDIP Sw & -22dBm AVL [0=no 1=yes] issetto 1, the AVL
is—22. If this parameter isset to O, the AVL isthe value enteredin PARAMETER_08 RX
Audio Output Average Voice Level (AVL).

PASS/FAIL LIMIT_03 RT Aud L oopback Unlooped

Enter the upper pass/fail limit for the highest allowable audio level between the
forward and reverse audio channels with no loopback selected.

PASS/FAIL LIMIT_04 RT Audio1 kHz ToneError from AVL

Enter the upper and lower pass/fail limits for the 1 kHz audio tone output level
error from the average voice level (AVL).

PASS/FAIL LIMIT_05RX Audio Output AVL Err w/Compandor On

Enter the upper and lower pass/fail limits for the audio output level error or
reverse audio level error from the average voice level (AVL) with the compandor
on.
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PASS/FAIL LIMIT_06 RX RSSI Level Err @ -50 dBm (dB)
through
PASS/FAIL LIMIT_11 RX RSSI Level Err @ -100 dBm (dB)

Enter the upper and lower pass/fail limits for the reported level of the received
signal strength indicator (RSSI), when -50to —100 dBm isapplied to an RX input
of the receiver.

See"TEST_05- RXA RSS| Linearity" on page 143.

PASS/FAIL LIMIT_12 RX RSSI Offset Error (dB)

Enter the upper and lower pass/fail limits for the maximum and minimum error
alowable from the user-specified received signal strength indicator (RSSI) offset
after the offset has been set.

PASS/FAIL LIMIT_13 RX RSS! Internal Offset (dB)

Enter the upper and lower pass/fail limits for the acceptable range for the internal
received signal strength indicator (RSSI) offset value programmed into the radio.

See See" TEST_13- RXA RSS| Offset and Path Gain" on page 156 and " TEST_14 -
RXB RSSI Offset and Path Gain" on page 160.

PASS/FAIL LIMIT_14 RX RSSI Path Gain (dB)

Enter the upper and lower pass/fail limitsfor the received signal strength indicator
(RSSI) path gain, including the receive multi-coupler (RMC), receiver shelf's
Splitter loss, and any cable losses associated with the signal path.

Gain is determined by the following equation:
Path Gain = Reported RSS level - RSS offset - Injected RF level

If the path gain exceeds the limits entered in these pass/fail limits, the Test
Software will prompt the option to adjust the RMC gain. If you selest the
Test Software will display an adjustment meter.
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Enter the lower pass/fail limit for the SINAD measurement. |f the measured
SINAD is greater than the number entered, an RX sensitivity test will pass. For
example, if the lower limit is set to 12 dB, a sensitivity test will passif the
measured SINAD is greater than 12 dB. The RF leve applied to the receiver will
be determined by PARAMETER_23 RX SINAD RF Level for Set & Measure
(dBm).

See" TEST_03 - RXA SINAD Sensitivity" on page 140.

16 RX SINAD Sensitivity RF Level (dBm)

Enter the upper pass/fail limit for the Base Station receiver's RF input level when
the receiver sensitivity for a particular SINAD is determined using an iterative
technique.

See" TEST_03 - RXA SINAD Sensitivity" on page 140.

PASS/FAIL LIMIT_17 TX Frequency Error (kHZz)

Enter the upper and lower pass/fail limits for the difference between the measured
and assigned transmitter frequencies.

PASS/FAIL LIMIT_18 TX Power Error (dB)

Enter the upper and lower pass/fail limits for the acceptable error of the PA’s
output power level. The error is derived by subtracting the measured power from
the power defined by thEX Max Power field on the Initialization Screen, and
PARAMETER_35TX PA Power Step Size. These pass/fail limits will be used

when the power error is checked at each power level.

See"TEST_15- TX Power Level and Adjustment” on page 161.

PASS/FAIL LIMIT_19TX Power Error at Power Level O (dB)

Enter the upper and lower pass/fail limits for the acceptable error of the PA’s
output power at power level 0. Adjustments are performed at power level 0, so
you might wish to set this pass/fail limit tighter theSS/FAIL LIMIT_18 TX

Power Error (dB).
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PASS/FAIL LIMIT_20 TX Residual FM Deviation (%)

Enter the upper pass/fail limit for the acceptable RM S frequency modulation of
the PA’s output signal.

See"TEST_19- TX Residual FM" on page 167.

PASS/FAIL LIMIT_21 TX SAT Deviation (kHz)

Enter the upper and lower pass/fail limits for the maximum and minimum SAT
tone FM deviation. Transmitter deviation resulting from the SAT tone is
nominally 2 kHz.

PASS/FAIL LIMIT_22 TX SAT Frequency Error (Hz)

Enter the upper and lower pass/fail limits for the error in the frequency of the
5970 Hz, 6000 Hz, or 6030- Hz SAT tones modulated onto the transmitter.

PASS/FAIL LIMIT_23 TX Voice Deviation

Enter the upper and lower pass/fail limits for the maximum and minimum
deviation limits for the transmitted voice deviation.

PASS/FAIL LIMIT_24 TX Voice Deviation Limiting

Enter the upper and lower pass/fail limits for the maximum and minimum
deviation limits for the transmitter’'s voice deviation when in limiting.

PASS/FAIL LIMIT_25TX Wideband Data Deviation (kHz)

Enter the upper and lower pass/fail limits for the maximum and minimum peak
frequency deviation resulting from a wideband data signal.
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Abort A USER key. Pressing this key
exits the testing process.

AMPS (Advanced Mobile Phone System)
The céllular system in use on the North
American continent and on other
continents.

AVL (Average Voice Level) A standard
audio voltage that is used to set the level of
the signal applied to the modulator in the
base station. It is expressed in dBm into a
600-ohm load.

BPF (Band-Pass Filter) A filter that
increasingly rejects frequency components
of signals as those components diverge
above and below certain cutoff frequencies.
In the Test Set, audio band passfiltersare
used to reduce the level of out-of-band
signals during certain measurements.

BTS (Base Transceiver Station) A set of
transmitter, receiver, and control equipment
at acdl site.

Choi ces: A context-driven drop-down
list on the Test Set screen that includes
several possible functions for selection.

CDMA (Code Division Multiple Access)
A technique for spread-spectrum multiple-
access digital communication that creates
channels through the use of unique code
sequences.

cursor A movable brightened region of
theTest Set screen that indicatesthefield or
function currently selected.

Del Step A USERkey. Pressing this
key deletes a step in the procedure.

Epson card A PC card that meetsthe
Epson Corporation standards. Therearetwo
types of Epson cards: OTP and SRAM.
(The Test Set does not accommodate Epson
type cards.)

ESD (ElectroStatic Discharge) A transfer
of electric chargefrom oneplaceto another.
Devices can be damaged by the energy
transferred during the discharge.

field Anareaof interest on the Test Set
screen, often with an inverse video display
in which entries may be made.

function A particular field, feature, or
operation of the test set.

GN (Abbreviationfor General) Appearsin
sometitlesin the software and indicatesthat
it relates to the general system, as opposed
to atransmitter (TX) or receiver (RX).

Hel p A Test Software feature that
provides specific information about the
current screen or function.

HELP A Test Set feature that provides
information on Test Set functions. It is
accessed by pressing the Help key.

highlight A brightened region of the test
set screen.

HPF (High-Pass Filter) A filter that hasa
single transmission band extending from
some cutoff frequency (not zero) and
extending to an infinite frequency.
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HP-1B (Hewlett-Packard Interface Bus)
The Hewlett-Packard implementation of the
interface bus system described in
Specification |IEEE-488.2.

IBASIC (Instrument BASIC) A computer
language (code or software) used inthe Test
Set by the built-in controller.

initialize The process of formatting a
storage medium before storage may take
place.

key Any of the push buttons on the front
panel. Also, a USER key, which is one of
the k1 through k5 group. These keys
perform associated numbered functions
listed in the action field at the right-hand
side of the screen. USER keys are user
programmable.

knob Thelargetuning dial for cursor
control located in the DATA ENTRY
section of the Test Set front panel. This
knob is rotated to position the cursor on the
screen and then pressed to select the
particular field or function.

library A collection of the names of all of
the parameters, specifications, and testsin
the Test Software. The Test Software and
the Test Set firmware use the library, test
software program codefile, and aprocedure
to run a customized application program. A
library is stored as afile on a PC card with
its associated procedure files.

location A device to which to store and
from which to retrieve information (for
instance, card, RAM, ROM, or aPC.

LPF (Low-Pass Filter) A filter that has a
single transmission band extending from

zero to some cutoff frequency, not zero.

measurement A series of calculations
performed by the Test Set on datafrom a
base station under test.

Menu A Test Set front panel key. Pressing
this key displays the SOFTWARE MENU
screen.

menu A list of functions on the Test Set
screen among which the user may select
using the cursor.

message A block of text charactersin the
upper portion of the Test Set screen that
contains information of interest to the user.
This areais reserved for messages and
prompts. M essages give an indication of the
status of the Test Set, for example, System
initialization. Prompts direct the user to
perform some function or action.

OTPcard (One Time Programmable
card) A type of PC card on which data may
be stored once only; similar to integrated-
circuit ROM.

parameter A Test Software function that
isuser modifiable and that isused to specify
certain valuesand control informationto the
Test Software. These include calibration
data, base station characteristics, or test
customization. Parameters provide
flexibility in the manner in which the Test
Software is used. Default values for al
parameters are included in the Test
Software.
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pass/fail limit A Test Software function
that is user modifiable and that is used to
specify the measurement criteriafor
verifying the performance of the base
station. Specifications can include high
limits, low limits, and high/low limits. The
associated measurement val ue must meet or
fall within the pass/fail valuesto passthe
test. Default values areincluded in the Test
Software and have been derived from
standard methods of measurement or from
standard base station test requirements.

Pause/Continue A Test Set front panel
key that is used to pause (temporarily stop)
or continue (restart) the program running in
the Test Set. Pressing the key the first time
pauses the program, pressing it a second
time restarts the program.

Pause/Continue (Reset) A Test Set front
panel shift function key that is used to reset
the program running in the Test Set.
Pressing the Shift key, then this key resets
the program.

peak+/- max A detector inthe Test Set
that measures and computes the maximum
of the absolute value of the positive and
negative excursions of the measurement.
For example, when an FM waveform witha
+10kHz and -9 kHz deviationisapplied, 10
kHz will be displayed.

PC Card A PCMCIA or Epson card that
contains the procedures for testing the base
station. (The Test Set accommodates
PCMCIA type cards only.)

PCMCIA card A PC card that meetsthe
specification of the Personal Computer
Memory Card International Association.
There are two types of PCMCIA cards:
OTP and SRAM. (The Test Set

accommodates PCM CI A type cards only.)

Preset A Test Set front panel key.
Pressing thiskey setsthetest set toitsinitial
power-up state.

procedure A collection of test operations
that are performed on a base station under
test. Also, agroup of channels, parameters,
pass/fail limits, and testing order, savedina
file, that customizes the Test Softwareto a
specific application.

prompt The upper portion of the test set
(inversevideofield) isreserved for prompts
and messages. A prompt directs the user to
take some action. A messages gives an
indication of the status of the Test Set.

RAM (Random-Access Memory) A type
of integrated circuit that is capable of data
storage, with the data read- or write-
accessible on an address-selectable, or
random-access, basis. RAM isused in the
Test Set to store program code and data.
TheTest Set RAM isbacked up by abattery
so that data and program code are retained
when the power is turned off.

ROM (Read-Only Memory) A type of
integrated circuit that is capable of data
storage, into which data may beloaded one
time only, with the data read-accessible on
an address-sel ectable, or random-access,
basis. ROM is used primarily for control
applications in which data must be read
multiple times.

RSSI (Received Signal Strength
Indicator) A level inareceiver that is
related to the signal strength of the
incoming signal.
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Run Test A USER key. Pressing this
key directs the Test Set to load the Test
Software, including the selected procedure,
and begin testing.

SAT (Supervisory Audio Tone) A 5970
Hz, 6000 Hz, or 6030 Hz tone that is
transmitted by a base station on a forward
analog voice channel and transponded by a
mobile station on the reverse anal og voice
channel. It is used to confirm that the
mobile station has connected to the desired
base station on the voice channel.

screen The video display of the Test Set.
Also, aparticular display related to a

specific function, asin Initialization Screen.

select To choose aparticular field or
function. Thisisdone by rotating the cursor
control knob to move the highlighted cursor
tothechosenfield or function, then pressing
the knob. In some instances, an alternative
method isto pressthe numbered USER key
having the same number as displayed
alongside the desired function.

sequence The method used in the test set
torunoneor more TESTsinadesired order.
A sequenceis entered using the TESTS
(Channel Information) screen.

SINAD (Signal plus Noise And
Distortion) A representation of signal plus
noise and distortion divided by noise and
distortion. A measurement result that
determines the quality of an audio tonein
the presence of noise and distortion. A 12-
dB SINAD valueis often used when
measuring receiver sengitivity.

softkey (familiar name) The set of five
keysto the right of the Test Set display that

can be assigned to certain special actionsor
fields. Thekeysareaso called USER keys.

SOFTWARE MENU The Test Set
screen that is accessed by pressing the
Menu key or the k5 (Mai n Menu) key. It
is used to customize and execute (run)
automated testing.

specification See pass/fail limits.

SRAM (Static Random-Access Memory)
A sub-type of RAM integrated circuitthat is
optimized for relatively high-speed general
memory applications.

SRAM card (Static Random Access
Memory card) A type of PC card that isused
for data storage. An SRAM card may be
used with the Test Set to save programs and
test results.

Step A Test Software function that orders
the sequence of tests. For instance, Step 1
might be Test_5, and Step 2 might be
Test_26.

TEST A collection of measurements (or a
series of other tests) that verify aparticular
specification value or operation of the base
station under test. A sequence of testsis
contained in atest procedure.

Initialization Screen The screenthat is
accessed by pressingthekl (Run Test)
key. It is used to customize the Test
Software and execute (run) all automated
testing.
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USER keys A group of programmable
keys located immediately to the right of the
Test Set display that allow the user to select
more rapidly certain functions without
rotating and pressing the knob. The key
assignments are displayed in fieldsin the
right-hand areaof the screen. The number to
the | eft of the field corresponds to the
number of the USER key (k1 through k5).

Aresso|o

value The scaler quantity or number
entered in a section of amenu field orina
specification or parameter field. Units of
measure (dB, inches, volts, watts, and so
forth) are contained in the menu item,
parameter, or pass/fail limit.

VSWR (Voltage Standing Wave Ratio)
The absolute value of the antenna
impedance, normalized to that of the RF
transmission line (50 ohms). Note that,
because the impedance matching properties
of the antenna are important primarily for
power matching, the phaseinformationisof
lessimportance. Phase change with
frequency, which isrelated to the group
delay and to the frequency dispersion, may
also be of importance.
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1-800 help line, 25

A

Accessory Kit Cables, Connectors, and
Small Accessories, 50

actions if atest fails, 47

actionsif adjustment is required, 47

additional services available, 25

analyzer settings, 136

audio connections, 58

audio detectors used in the tests, 136

B

base station tested, 20
BSTRX 800 transceiver before revision
13,122
BTS utility
sending test resultsto a PC, 78
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C

cable losstest, 114
caution
Damage to Equipment, 50
Damage to the DUPLEX OUT Port, 57
cell siteto test set connections, 53
changing pass/fail limits, 65
changing test parameters, 68
channel information, 76
Choices, 5
choose, 5
classifications
tests, 136
configuring the PC terminal program, 79,
83
connections
audio, 58
cell siteto test set, 53
receiver RF, 57
RS-232 control, 58
transmitter RF, 57
conventions used, 4
customizing test procedures, 64

D E

damage ENTER key, 5
equipment, 50 equipment required, 50
Test Set, 50, 57

tothe DUPLEX OUT port, 57
DATA ENTRY keys, 106
description
parameters, 181
pass/fail limits, 194
test software, 20
destination devices, 77
diagram
connections to PA shelf and receiver
shelf, 53
connections to receive multicoupler
and duplexer, 53
overall system, 53
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Factory Hot Line, 25
field

selecting a, 5
filters used in the tests, 136
frequency counter gate time, 136
frequency table, 76
FULL_RX

procedure description, 132

G
GENERATOR/ANALY ZER keys, 107

H
handling test results, 77
hardware mode! differences, 24
HP 3488 switch matrix, 108
HP 83202A switch matrix, 108
HP-IB printer

sending test results to, 96
HP-IB printer connections, 61
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initialization screen, 33
selection descriptions, 33
initialization screen fields
base station radio, 34
begin test, 33
channel number, 34
display transceiver setup information,
33
RX and TX cableloss, 37
sector, 34
set sector RSSI gain, 36
sot number, 34
test results/laptop util/printer/serial set-
up, 40
TX shelf power, 35
utilities, 38
initializing a PC card, 100
initializing aRAM disk, 99
initiating testing, 45
inserting a PCMCIA card
first time, 30
items required, 22
items supplied in the software package,
21

keys
DATA ENTRY, 106
GENERATOR/ANALY ZER, 107
SOFTWARE, 104
STATE, 107
USER, 105
UTIL, 107

L

laptop emulator, 116
loading a procedure

first time, 30
loading the test software, 29
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measurement settings, 136

measurements, 136

mode! differences
hardware, 24

N
NT_LCR_RA

procedure description, 134
NT_LCR RB

procedure description, 135
NT_P_SER

procedure description, 133

O

operating the test set, 101
overview
test software, 28
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parallel printer QCK_RMC
sending results to, 94 procedure descriptioi,30
parallel printer connections, 60 QCK_SHELF
parameter descriptions procedure descriptioi28
PARAMETER 07 RX Audio Leve
Adjust On, 184
parameters
changing, 68
parametert descriptions, 181
part number
base station connection kit, 22
part numbers
test software PC cards, 21
User's Guides21
pass number 13
pass/fail limit specification descriptions,
194
pass/fail limits
changing 65
PC and printer connectiors9
PC card
intitializing, 100
PC connection$9
preprogrammed procedures on the test
software PC card,21
printer
stop sending test results 88
printers
supported23
procedurel36
securing 111
unsecuringl113
procedure description
FULL_RX, 132
NT_LCR_B,135
NT_LCR_RA,134
NT_P_SER133
QCK_RMC,130
QCK_SHLF,128
TST_RMC,126
TST_SHLF,124
procedures
saving/deleting to/from a cardl
saving/deleting to/from internal RAM,
75
securing/un-securing,11
procedures supplied24

R

RAM disk
initializing, 99

receiver RF connections
, 57

responding to test set and test software
actions 46

retrieving data from an SRAM carg89

RF tools, 117

RS-232 control connections8
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saving cell site parameters on a PC card
for later use, 121
saving/deleting procedures to/from a
card, 71
saving/deleting procedures to/from inter-
nal RAM, 75
screens, 102
securing a procedure, 111
securing procedures, 111
sdlect, 5
selections
initialization screen, 33
sending test results to a parale printer,
94
sending test resultsto a PC, 82
sending test resultsto aPC using the BTS
utility, 78
sending test resultsto a seria printer, 92
sending test results to an HP-IB printer,
96
sending test resultsto an SRAM card, 87
sending the results, 81
seria printer
sending results to, 92
seria printer connections, 60
setting up the test software, 33
settings
used in the tests, 136
shift function, 101
shift functions, 105
SOFTWARE keys, 104
specia display conventions used, 4
splitter, 108
SRAM card
retrieving data from, 89
STATE keys, 107
stop sending test results to a PC or an
SRAM card, 92
stop sending test results to a printer, 98
supported printers, 23

T

test classifications, 136
test descriptions, 136
test flow, 46
test procedures
customizing, 64
test results
handling, 77
sending to aparalel printer, 94
sending to aPC, 82
sending to a PC using the BTS utility,
78
sending to a seria printer, 92
sending to an HP-IB printer, 96
sending to an SRAM card, 87
stop sending to a printer, 98
test set
operating, 101
test set to HP-IB printer connection, 59
test set to parallel printer connection, 59
test set to PC connection, 59
test set to serial printer connection, 59
test software
loading, 29
overall description, 20
setting up, 33
test software overview, 28
test software package
items supplied, 21
testing
initiating, 45
testing at the receiver shelf versus the
RMC, 121
testing philosophy, 120
testing SAT and ST at extremes, 122
testing the transceiver shelf asaunit, 120
testing transceivers individually, 120
TESTs
descriptions, 136
tests
required order, 136
tests results
stop sending to a PC or SRAM card, 92
tests using audio input and output levels
and audio adjustments, 122
training
start up assistance, 25
transmitter RF connections, 57

troubleshooting

test software loading, 32
TST_RMC

procedure description, 126
TST_SHLF

procedure description, 124

211




| ndex

U

unsecuring a procedure, 113
un-securing procedures, 111
Updated Software Service, 25
USER keys, 4, 105
using a splitter, 110
using the HP 3488 RF switch, 109
using the HP 3488 switch matirx, 110
using the HP 83202A RF switch, 108
using the HP 83202A switch matrix, 110
using the splitter, 108
using the splitter or RF switch, 109
Utilities

Initialization Screen field, 38
utilities, 114

description, 114
UTILS keys, 107
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