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Chapter 1, Product Description

About the Test Software

About the Test Software

The HP 11807B Option 040 Motorola AMPS/NAMPS Cell Site Test Software is
used with the HP 8921A Cell Site Test Set, and various ancillary equipment, to
test the functionality of Motorola cellular telephone base stations. The Test
Software package, as shipped, contains the following items:

HP 11807B Option 040 Cell Site Test Software Card, part number HP 11807-10012
HP 11807B Option 040 Test Software User’s Guide, part number HP 11807-90153
Software licensing agreement, part number 5180-1566

128-kilobyte Memory (SRAM) Card (part number HP 85702A) for storing customized
test programs and results.

Cable and adaptor for serial connection to the base station
¢ 6-Conductor RJ11 (m) — RJ11 (m) cable, part number 08921-61015
¢« RJ11 (f) — DB25 (m) adaptor, part number 08921-61016

Thefollowing features of the Test Software simplify testing:

The Test Software sends base station control commands automatically from the Test
Set via the RS-232 interface. The Test Software also displays responses from the base
station.

The Test Software displays the location of an adjustment whenever adjustment is
required.

The Test Software displays a large meter on the Test Set screen and provides variable
auditory feedback while adjustments are being made.

The Test Software displays system interconnects on the Test Set screen whenever cable
connections must change.

The Test Software displays results of tests and pass/fail indications on the Test Set
screen, and supplies the results and indications for printing or collecting in an HP
Palmtop computer, a PC, a disk drive, or a memory (SRAM) card.

The Test Software controls switches that select the external RF or audio signal paths.

The Test Software allows you to change the order of TESTS, pass/fail limits,
parameters, and external device configurations.

The Test Software provides that base station control commands can be selectively sent
as the tests proceed.

The Test Software provides that RF path losses can be determined and accommodated.
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Chapter 1, Product Description
About the Test System

About the Test System

When the Test Software isused with the HP 8921A Test Set and the various other
equipment, the combined system is called the Test System. The following items
make up the Test System:

e« HP 11807B Option 040 Motorola AMPS/NAMPS Cell Site Test Software.
e HP 8921A Cell Site Test Set.
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* Accessories:

« HP 83202A Option 040 Base Station Accessory Kit.

or

e Other switch and interconnect arrangements.

In addition, it would be helpful to have available the RF Toolsin the HP
11807A ,E Option 100 System Support Tests software package. The Option 100
software package offers arange of tests that may be used as adjuncts to those in
the Test Software.

Note that the following three tests that were in previous versions of the Test
Software were removed for this version (B.01.00):

« VSWR Swept Return Loss.
¢ VSWR Discrete Channel Return Loss.
¢ VSWR vs Distance (cable fault)

These tests are now included the RF Tools section of Option 100 software
package.

This system performs tests that determine the quality of the RF and audio
performance of several types of Motorola AMPS and AMPS/NAMPS cellular
base stations. M ost of the measurement methods and specifications used for these
tests are derived from Electronic Industries Association standards and procedures
recommended by M otorola.
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Testable Cell Site Equipment

Testable Cell Site Equipment

The Test System allows you to test MotorolaHDII, HDII/NAMPS, and LD Base
Stations. The firmware revision of the base station to be tested must be 4.3.2.1 or
higher.

Specific equipment that you can test includes voice transceivers, scan receivers,
signaling transceivers, combiners, power amplifiers, and universal reference
distribution modules. The Test Software includes major adjustment procedures.
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Chapter 1, Product Description
Using the Test Software

IMPORTANT
CAUTION:

This Test Software can be used during routine cell site verification and after the
installation or repair of cell site equipment. Base stations can be tested while in
the In-Service Optimization Mode or in the Manual Mode. The Manual Mode
must be used for some of the TESTs. There are instances in which it may be
advantageous to choose one of these modes over the other.

Before you connect the Test Set to a base station, you should understand the potential
results of your actions. Dropped calls, accidental modification of base station calibration
data, and other undesirable effects can occur.

The next two sections will get you started learning to use the Test Software. The

first of the two, “Getting Started”, contains steps to follow if you have not run
Test Software on a Test Set. The second of the two, “Learning to Use the Test
Software”, describes steps tlyatu should follow in continuing to learn to use the
Test Software.
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Chapter 1, Product Description

Firmwar e Differ ences

Firmwar e Differences

Firmware revision A.14.00 in the HP 8921A,D Cell Site Test Set introduced
several enhancementsto the TESTS menus. With the enhancements were changes
to the menu structure used in the TESTS (Main Menu) screen and its sub-screens.

This manual iswritten for instruments with firmware revision A.14.00 and
higher. To assist users with instruments with older firmware, this section
summarizes the changes and shows the correspondence between revision A.14.00
screens and those of the earlier versions.
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Firmware Differences

NOTE: If you are unsure of the firmware revision of your unit, press and release the SHIFT key
then press the DUPLEX key. A configuration screen will be displayed and the firmware
revision is shown in the upper right of the screen. Contact Hewlett-Packard at
1-800-922-8920 for details on upgrading your instrument if desired.
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Chapter 1, Product Description
Firmwar e Differ ences

Usingthe TESTS

Menu Comparison

NOTE: Theinformationin* and ** are for users of Test Sets with firmware revisions below
A.14.00. Please disregard this material if your Test Set has afirmware revision of A.14.00
or higher.

The next two figures show the TESTS (Main Menu) screensfor the latest TESTS
menu (figure 1) and the TESTS menu used in older firmware revisions

(figure 2). Theillustrations are intended to help you find the corresponding
functions if you are working with older firmware revisions.

To use the comparison, follow these steps:

1. When you encounter a procedure or diagram referring to a TESTS (Main Menu) field

selection or namethat does not appear on your TESTS (Main Menu) (or may appear in

adifferent location on the display), refer back to these figures.

L ook for the selection description or namein figure 1 and note the corresponding letter.

3. Look for the same letter in figure 2 and note which field (or sub-menu) is used in the
older firmware to access the screen or field.

4. Onceinthe sub-menus, the old and new screensare very similar and you should be able
to use the documentation as-is.

N

TESTS (Main Menu)
Plense zelect o rrocedure to lood. RN Test

LOAD TEST PROCEQOURE:
A — Select Frocedure Location: AHelr |

B —r Select Procedure Filename! Library: Frogram:

Ta Screen
RF GEH

Dezcrimption:

CUSTOMIZE TEST PROCEOURE: SET WP TEST SET:

Cl— X Channel Infornation [Xa3d Execution Cond —

C2— gl Test Parometers INRE Externol Devices —

C3— HEYN Order of Tests Yl Frinter Setup — 0% L_E

CA4— HEW Pozz/Fail Linits IBASIC Chtr]l ——

C5— Iifd GavesDelete Frocedure E‘C?
Figurel TESTSMain Menu for Firmware Revisionsof A.14.00 and greater.
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RN Test

Wit Fred
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1
D—-.rTest Execution Conditions Edit. SRec
I I
1 0n UUT Failure Run Mode I
Wiontinge Stan Continuyous/Sinale Sten : Ta Screen
I RF GEM
:Uutput Rezults Output Destination : H
I 1
* — I
E 1 Qutrut Headina I
I ER
! DECODER
N N e e e RRODIO INT
C** — Test Function
BEdit Sean——C3
Edit Frea——C1
Edit Spec—CA4
Edit Parm—— C2
Edit Cnfs——C6
Proc Mhar——C5
. - IBRSI.—— C7
*See "To Setup Printer Using HP
8921A FW Below Rev A.14.00" on
page 32
**Selecting Test Functions
opens the Choices menu.
Figure 2 TESTSMain Menu for Firmware Revision Below A.14.00
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To Setup Printer Using HP 8921A FW Below Rev A.14.00
1. Pressthe TESTSkey.
Select Edit Cnfg from the Test Function field.
Position the cursor to the I nst# field and select it.
Rotate the knob until an empty Calling Name field appears, and select it.

Position the cursor to the Calling Name field and select it.

o g &~ w DN

Using the list of charactersin the Choices menu, enter the word PRINTER.
Select Done when complete.

Position the cursor to the Addr (address) field and select it.

~

8. Usingthe DATA keypad, enter 9 for serial printers, 15 for parallel printers, or 70X for
HP-IB printers, then press ENTER.

9. Position the cursor to the Optionsfield (directly under Calling Name) and select it.

10. Using the list of characters from the Choices menu, the following commands may be
entered. Separate the commands with commas (example; LN=60,START,END)

¢ LN equals the number of printed lines per page.
» START causes a form feed at the start of each printout.
» END causes a form feed at the end of each printout.

11. From theT o Screen menu, seledtore.
12. From theChoices menu, seledtO CONFIG.
13. For Serial Printers:

* Set theSerial Baud field and other serial communications fields listed under it to
correspond to your printer’s configuration.

14. For HP-IB Printers:

* Position the cursor to thd ode field and select it.

¢ From theChoices menu, selectontrol.

* Position the cursor to tHerint Adrs field and select it.

* Rotate the knob and select the HP-IB address of your printer.

e Position the cursor to tHerint To field. Pressing the knob will toggle the
underlined selection. Select to underlB-IB.

15. Press the TESTS key to return to the TESTS screen.
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Firmware Differences

Toprint test results

1. Make surethat your printer is properly connected and configured as explained earlier
in this section.

2. Pressthe TESTS key.

3. Position the cursor to the Output Results To: field (or the Output Destination field).
Pressing the knob will toggle the underlined selection. Select to underline Printer.

4. Position the cursor to the Output Heading field and select it.

T Jeideyd
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5. Using thelist of charactersin the Choices menu, enter a printout heading (optional).
Select Done when the heading is complete.
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Getting Started

Getting Started

If you have not run Test Software on a Test Set, follow the procedures shownin
the following 11 illustrations to get started.

To perform this procedure, you will use an HP 8921A Cell Site Test Set and the
HP 11807B Option 040 Test Software Card. If you wish to perform the steps with
a base station connected, you will requirethe RJ-11 cable and R} 11/DB25
adaptor to connect the base station RS-232 connector to the Test Set.

The procedure will guide you in running “TEST_01 - Laptop Emulator”, then in
stopping TEST_01, and then in selecting and running another TEST.

Specifically, the procedure will guide you to:
e Turn-on and set up the Test Set.

* Insert a Test Software card.

e Load and run TEST_O1 - Laptop Emulator.

e Stop TEST_O1.

e Select and run another TEST.

If you wish to perform these steps with a base station connected, you must
connect the Test Set RJ-11 Serial B porttothe TTY MP #8 CSC Network Address
Connection. Do this before starting the steps. See " Connection for RS-232 Base
Sation Control," in chapter 3, on page 75.

For adescription of TEST_01, see"TEST 01 - Laptop Emulator" on page 149.

When you have completed these steps and feel that you understand the operation,
continue with the next section, “Learning to Use the Test Software”.
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Getting Started

ToTurn On and Set Up the Test Set:

Do steps 1-5in numbered order.

PressTESTS Press PRESET

(PRESET isareset
command that can be used

at any time to start fromthe
beginning.)

f CN JCICROROIC)

Press POWER

e Insert Card

HP 11807B Opt 040

Wait about 20 seconds for
adisplay to appear, then
go to step 3.

Turn pageto list procedureson the memory card

35
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Chapter 1, Product Description
Getting Started

To Select Test Softwar e Procedur e Location:

Follow Numbered Steps ‘ﬂ

Position Select

Use the cursor control

knob on the front panel
to position the cursor @
and make selections.

Use figure on opposite page for

reference.

Note; cursor is positioned at
Select Procedure L ocation.

Select Procedure L ocation:

* If previous entries
appear disregard them.

Press the knob to select
Select Procedur e Location.

Select Procedure L ocation:

}

Oe

Position the cursor at Card and
select it.

Position

—P» | BCad
ROM
RAM

Select

B

Choices:

Disk

Position cursor at
Select Procedure Filename: and
select it.

Position

e

Select Procedure Filename:

| I

!

S

The Choices: menu should
now appear as shown.

Choices:

EMOT_CS

Turn pageto load software
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Getting Started

To Select Test Softwar e Procedure L ocation: (Continued)

o)
Reference Page S
S0
Q=
og
g a
Select Procedure L ocation: % =
. e :
Choices: B MOT_CS >
Select Procedure Filename: W cad
E— =
Disk
N ]

Q

=10, © @°°® ®O

Rotate knob to position cursor. Pressknob to select a field.

@ G
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Getting Started

To Load and Run Test Softwar e:

Position cursor at MOT_CS

and select it.
Position
Choices:
@ —P» BMOT_CS
Select

Note; MOT_CSis now the
selected procedure filename.

Select Procedur e Filename:

MOT CS

!

Position cursor at Run Test
and select it.

Position

— @ [RunTest
2 Continue

4 Help
Select

B

e The MOT_CS program is loading.

Loading program first
time: 2 min. 30 sec.

After first time: 20
SEC.

After MOT_CSiisloaded, TEST_1 - Laptop Emulator
begins running.

If the base station is connected, you should see
characters on your display in the box labeled “Base
Station Response”. See"Serial Port Connections for
Data Collection" on page 75, and "TEST_01 - Lapto
Emulator" on page 149.

If the base station is not connected, or if you want to
this TEST and run a new TEST, continue to step 5.

e Press <CANCEL > to stop the
program.

(&

Turn pageto select anew TEST
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Getting Started

ToLoad and Run Test Software: (Continued)

Refer ence Page

Select Procedure L ocation:
Card
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Run Test
2 Continue

Choices:

Select Procedur e Filename:

MOT_CS

EMOT_CS

4 Help

]
Rotate knob to position cursor. Press knob to select a field.

7 G
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Getting Started

To Changethe Order of Tests:

Press TEST Sto display the
TESTS (Main Menu) screen.

If you arein IBASIC, press SHIFT,
CANCEL before pressing TESTS.

The Order of Tests screen isnow
present on your CRT.

Position cursor at Seqn Order of
Testsand select it.

Position

Freg Channel Information
Parm  Test Parameters
P Sean  Order of Tests

Select Spec  PassFail Limits

Proc = Save/Delete Procedure

Note; cursor is located in the
Step # field.

Example

B1 TEST02
+ URDM or RDM frequency

9 Usethe Order of Testsscreento edit the TEST sequence, select anew TEST, or deletea
TEST.

Position

z Test shown is an example, actual test name may be different.
1 TEST 02 Yes/No

URDM or RDM frequency/level

EN

Turn pageto select a TEST
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Getting Started
To Changethe Order of Tests. (Continued)
e
Reference Page 8
S0
Q=
o8
i
g
5
L ]
e}
o
=N @co
Freg = Channel Information
Parm | Test Parameters
[l Sean  Order of Tests
Spec  PassFail Limits
Proc  Save/Delete Procedure
Rotate knob to position cursor. Pressknob to select a field.
1 G %
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Getting Started

To Select URDM or RDM Frequency/Level test:

Note; cursor islocated in the
Step # field.

TEST shown is an example only,
actual test may be different.

B1 TESTO1
* Laptop Emulator

Position cursor at TEST_01 and
select it.

Position

&

Select

Ge

1 JJTEST 01
* Laptop Emulator

Position cursor at TEST_02 and

select it.
Position
Choices:

TEST_01
—P» |W TEST_02
TEST_03
Select TEST_04
TEST_05
@ TEST_06
% TEST_07

e Note; TEST_02 is now entered.

1 [Jrest 02
*URDM or RDM frequency/level

TEST_02 URDM or RDM frequency/
level is now selected and ready to run.

Torun TEST_02, turn page
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Getting Started

To Select URDM or RDM frequency/level test: (Continued)

i)
Reference Page 8
S0
Q=
QD
W)
Choices: 2 -r%
B TEST 01 N
TEST_02 h=l
TEST_03 <)
TEST_04 =
TEST_05

7

meseme-

(cursorconTroL

° EC O Emmm

=) ©@oe°® ®0

Rotate knob to position cursor. Press knob to select a field.

i G
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Chapter 1, Product Description
Getting Started

Torun TEST_02 URDM or RDM Frequency/Level:

Press TEST Sto display the
TESTS (Main Menu) screen.

If you arein IBASIC, press SHIFT,
CANCEL before pressing TESTS.

S

Position cursor at Run Test
and select it.

Position

— Run Test
2 Continue

4 |Help
Select
@%

a The TEST isloading.

Wait 20 seconds.

TEST_02 begins running.

If the Test Set is connected to the base
station, see TEST_02 - URDM or RDM
frequency/level in chapter 5.

If the Test Set is not connected, the

program will stop automatically whenitis
unable to continue.

e Press <Shift> <CANCEL > to
stop the program.

SHIFT CAN




Chapter 1, Product Description
Getting Started

Torun TEST_02 URDM or RDM Frequency/Level: (Continued)

Reference Page

A=B UseUser keysk1-k5as
RunTes ~<«—1lka| an alternate method
2 Continue [kz] for making selections.

T Jeideyd

0
=
Q
o
c
Q
Q
O
g.
k=
=
Q
=]

®

4 Help k4|

Q

=1©) © @0 ® @0

Rotate knaob to position cursor. Press knob to select a field.

T Ge
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Learning To Usethe Test Software

Learning To Usethe Test Software

Tolearntousethe
Test Softwar e

1
2.

Become familiar with the steps in “Getting Started”

Become familiar with the following terms:

Memory Card and SRAM CardSee "Memory Cards," in chapter 2, on page 53.

TESTS (Main Menu) Screen - S8ee "What are Tests?," in chapter 4, on page
120 andsee "TESTS (Main Menu) Screen," in chapter 4, on page 122.

Procedures See "Procedures,” in chapter 3, on page 91.

TEST_01 through TEST_11 - Seleapter 5, "TESTs - Reference,”" on page 143.
Order of Tests See "Entering the Order of TESTS," in chapter 4, on page 132.
Parameters - Saeshmapter 6, "Parameters - Reference," on page 187.

Pass/Fail Limits (Specifications) - Selapter 7, "Pass/Fail Limits (Specifications)
- Reference,”" on page 197.

Become familiar with the tests available in the HP 11807A,E Option 100 System
Support Tests software package (commonly referred to as RF Tools).

If necessary, calibrate system components, and produce one or more Procedures with
your parameter$ee "Determining Calibration Parameters,” in chapter 3, on page 81
andSee "Procedures,” in chapter 3, on page 91.

Make the required connections to the base stafism’ Equipment Connections,” in
chapter 3, on page 70.

Then, begin performing tests. Sawpter 4, "Running Tests," on page 119.

If you need detailed information as you are running tests;hegater 5, "TESTS -
Reference," on page 143, for descriptions of the TESTSs.
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Chapter 1, Product Description
InthisManual

In this M anual

This manual describes the setup and use of the Test Set when running the HP
11807B Option 040 Motorola AMPS/NAMPS Cell Site Test Software. Test Set
features not described in this manual are documented in the HP 8921A User’s
Guide(HP part number 08921-90022).

T Jeideyd

The chaptersin this manual are arranged to help you to refer to specific
information for the task that you are performing.

0
=
Q
o
c
Q
Q
O
g.
k=
=
Q
S
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Chapter 1, Product Description

In this Manual

Manual Contents

Chapter 1 - -Product Description describes the Test Software and helps you to
get started with the Test Software package.

Chapter 2 - Equipment describes the items that you either will require, or might
require, before you can begin testing. Some of the items might be installed
permanently at the cell site. Skip this chapter if you are certain that necessary
items are present and installed correctly.

Chapter 3 - Setting Up describes installing and connecting equipment,
determining calibration factors, and entering parameters, pass/fail limits, and
external device configuration. The chapter also describes Procedures and data
collection. If tests have been performed previously at the cell site, you might be
ableto refer to figure 3 on page 71 to verify connections, and then skip the rest of
this chapter.

Chapter 4 - Running Tests describes selecting a TEST to put into a procedure,
and starting the program.

Chapter 5 - TESTs - Reference describes important aspects of each TEST
availablein the Test Software.

Chapter 6 - Parameters - Reference describes all parameters availablein the Test
Software.

Chapter 7 - Pass/Fail Limits (Specifications) - Reference describes all pass/fail
limits availablein the Test Software.

Chapter 8 - Problem Solving describes some of the problems that might be
encountered in using the Test Software and Test Set.

Appendix A - Using the HP 3488A Switch/Control Unit describes various
connection factors in use of the Switch/Control Unit.

Appendix B - Test Set Measurement Settings lists the more important Test Set
settings used in manual testing.

Appendix C - Cable Wiring Diagrams for Data Collection to PC and Printer
includes information required to construct PC and printer interface cables.

The Glossary describes terms that are used in cell site and test descriptions.
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InthisManual

Conventions Used

Special presentations of text in this manual reflect the appearance of the item
being referenced.

Examples of these special presentations are: g
TESTS A key on the Test Set. g %
Procedure Characters displayed on the Test Set display. g ?};
USER (Run Test) A USER key in the key column next to the Test Set dis- é .
play. Run Test appearson thedisplay. =
0. 00000 A field on the Test Set display in which entries may be
made.

Titles of documentation are printed in italics.
Theterm Test Set refersto the HP 8921A.

In the steps in this manual the following words are used to describe cursor and
entry actions:

* sel ect means to rotate the cursor control knob to position the cursor in front of a field
(inverse video area), and then press the knob.

e ent er means to use the numeric keypad andeNEER key or measurement units
keys to make entries to fields. In some procedemeser is used to describe the action
of entering characters into a field.
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Equipment

This chapter describes items that you might require before you begin testing.
Some items might become permanent test accessories, installed at the cell site.
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Chapter 2, Equipment
Cell Site Equipment

Cell Site Equipment

A MotorolaHDII, HDII/NAMPS, NAMPS-11, or LD Cellular Base Station is
required. Equipment to be tested must be located at an active cell site. All
firmware and downloadable software must beinstalled. The base station firmware
revision must be 4.3.2.1 or later. Also, a powered-up base station controller and
cell site controller are required.
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Chapter 2, Equipment
Memory Cards

Memory Cards

Memory cards are PC cards that are used for data storage. These cards are
approximately the same length and width as credit cards, but somewhat thicker,
and contain integrated circuit storage devices.

There are two overall types of memory cards: Epson card and PCMCIA card. The
principal difference between the cardsis the interface connector. The Epson card
is designed to meet Epson Corporation specifications. The PCMCIA card is
designed to meet Personal Computer Memory Card International Association
specifications. Both are called PC cards.

For each overall type, there are two sub-types: one-time programmable (OTP),
and static random-access memory (SRAM). Once programmed, OTP cards are
read-only devices. SRAM cards are random-access devices from which data may
be read and to which data may be written multiple times.

In the Test System, memory cards are used to store the following:

« HP 11807B Option 040 Test Software code
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¢ An HP-supplied Procedure, containing:

e A default testing order

e Default parameter values
¢ Default pass/fail limits
e A Library file
¢ Procedures that you produce, and that are optimized for your application

* Data collection files

An Epson OTP card serves as the local source medium for the Test Software.
When the OTP card isinserted into the dot on the Test Set front panel, the card
receives power from the Test Set, and the Test Set, upon operator command,
loads the Test Software into the Test Set memory. Arrows printed on the card and
Test Set front panel indicate the card direction and orientation for insertion.

SRAM cards are available for use in storing application oriented Procedures and
other application information.
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Memory Cards

Test Software
Memory Cards

CAUTION

The HP 11807B Option 040 Motorola AMPS/NAMPS Cell Site Test Software is
ordinarily supplied on an Epson OTP card (HP part number 11807-10012).
However, the version that you receive might be supplied on an SRAM card.
Determine the difference between the two types by looking for a write-protect
switch on the top edge of the card. If thereis aswitch, the card isan SRAM card.
If not, itisan OTP card.

If your Test Software isresident on an SRAM card, it is possible to delete it accidentally
from the card. To prevent the loss of your program, check the write protect switch on the
SRAM card and verify that the card iswrite protected. L eave the switch set toward the out-
side of the card except while you are writing to it.

The Test Software OTP card may be removed after the program isloaded into the
Test Set memory. The program will remain in memory after a power-down/
power-up cycle.
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Memory Cards

SRAM Cards An SRAM card may be used to store test results and Procedures that you produce.
The SRAM cards listed in table 1 may be used.

Tablel SRAM Card Part Numbers

Capacity Part Number

32 kilobytes HP 85700A

128 kilobytes | HP 85702A

256 kilobytes | HP 85704A

512 kilobytes | HP 85705A

The SRAM card must beinitialized beforeitsfirst use. See"Initializing an SRAM
Card," in chapter 3, on page 115.

NOTE: SRAM cards use a battery to retain data while the card is not inserted into a powered-up
Test Set. Thelife of the battery depends on the card capacity and the average temperature
of its environment. See the next paragraph.
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Each SRAM card uses alithium battery (part number CR 2016 or HP part number
1420-0383). Programs and datawill be retained for more than one year if the card
is stored at 25 degrees Celsius. The card is powered by the Test Set whileit is
inserted. When it becomes necessary to replace the battery, do so whilethecard is
inserted into a powered-up Test Set. To retain data and procedures, the battery
should be replaced annually. If you store SRAM cards in awarm environment,
replace the battery more often.

A procedure to replace the battery is described in the HP 8921A User’s Guide

Thewrite protect switch on a SRAM card will write-protect the card when it is set
toward the outside of the card.

@ Batterij niet =2
weggooien, maar | Y
inleveren als KCA. €8
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Memory Cards

Memory Card
Storage Space

Regarding storage space, the following characteristics apply:
e Arecord is 256 bytes.

e A procedure uses 12 to 16 records.

e Alibrary typically uses 20 to 35 records.

e Only one library is permitted on a card.

¢ Overhead of approximately 11 kilobytes is required on each card.

Use the following formulato estimate the required storage space:

St orage Space(in kil obytes) = (Nunmber of Procedures x 4.1) + 17

For example, if you are testing ten cell sites and the procedureis different for each
site, you will use ten procedures, and 58 kilobytes of memory. Thus, the 128-
kilobyte card is sufficient.

The storage space that you will require for data collection depends on the number
of test resultsto be saved. Y ou will require approximately 4 kilobytes per page of
test results that you save. A page of test resultsis approximately 57 lines of CRT
or printer output. See "Data Collection" on page 113 for a discussion of memory
card storage space and file types.

In applications in which large quantities of data will be collected, the storage
capacity of smaller SRAM cardsis reached quickly. In such instances, data
collection using a PC or printer might be advisable.

56



Chapter 2, Equipment
HP 8921A Cell Site Test Set

HP 8921A Cell Site Test Set

Test Set Firmware

Test Set Option

The HP 11807B Opt 040 Test Software runs on the HP 8921A Cell Site Test Set.
In this manual, the term Test Set refers to the HP 8921A.

The HP 8921A Cell Site Test Set is an optimized collection of instrument
hardware and firmware, designed to test cellular base stations extensively. Most
of the required hardware and al of the firmware to test cellular base stations has
been included in the standard instrument. Several options may be added,
depending on your application.

The HP 8921A firmware revision number must be A.06.09 or later. At thetime
this manual was revised, firmware revision A.16.00 was being shipped.

Identify the revision of the firmware by pressing the Test Set SHIFT, CONFIG
keys. The Test Software will display the revision number in the CONFIGURE
screen.
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Aninternal switchable 600-ohm load is supported in firmware revisions A.06.11
and later. If thisload is not installed in your instrument, you must place an
external load in line with the connection from the RCV LINE JK to the Test Set
AUDIO IN connector. See "Audio Connections," in chapter 3, on page 75.

Testing abase station with NAMPS capability requires revision A.06 or later (but
not including revision A.06.12).

After the Test Software has been loaded into Test Set memory, a pre-run
operation takes place after Run Test ispressed. The pre-runwill be performed in
much lesstime if the Test Set firmware revision is A.08.02 or later.

Depending on your application, the Radio Interface Card, Option 020, to the Test
Set might be required.

This option is used to control RF and audio switches that route signals from the
base station to HP 8921A connectors. If the application will use another switching
arrangement, this option is not required. See " RF and Audio Switches" on page
61.
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Other Software Tools

Other Software Tools

As an adjunct to the tests included in the Test Software, Hewlett-Packard offers
the HP 11807A ,E Option 100 System Support Tests software package. This
software package is contained on an OTP card and includes a variety of teststo
enhance the testing efficiency of the Test System.

The RF Tools in this package include the following tests:
e Swept Gain

e Swept Insertion Loss

e Swept Return Loss

e AMPS Channel Return Loss.
e Cable Fault.

* ERP Calculator

¢ Replot Data Files

e Transfer Stored Data

e SA Self Calibration ON/OFF
¢ Catalog Memory Card

* Create/Edit Data Collection Labels

Of particular interest to users of the HP 1807B Option 040 Test Softwarein
maintaining cellular telephone base stations are the Swept Insertion Loss, Swept
Return Loss, AMPS Channel Return Loss, and Cable Fault tests.

In addition, the Option 100 package includes a Field Strength test that performs
field strength measurements, an Intermodulation Products test that calculates
intermodul ation products, and a Scanner test that performs discrete and swept
frequency scanning on the system under test.
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Peripheral Items

Peripheral Items

This section describes items required to interconnect the major components of the
Test System. An HP-supplied solution is described in this section. Individual
switch and interconnect items from other suppliers are also described. See figure
3 onpage 71, figure 4 on page 72, and chapter 3, "Setting Up," on page 69.
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HP Supplied A Base Station Accessory Kit is available from Hewlett-Packard
Peripheral Items (HP 83202A Opt 040). The kit contains the following items:
Table2 Motorola Cables/Adapters
Description Purpose Q Part Number
Directional couplers Seefigure4onpage72inHP | 4 0955-0711
11807B #040 User’'s Guide
50-Ohm SMA(m) Terminates coupler port 4 0960-0053
termination
N(f) to N(f) Adapter For VSWR and cable 1 1250-0777
calibration
N(m) to N(m) Adapter For VSWR and cable 1 1250-0778
calibration
N(m) to BNC(f) Adapter | To adapt HP 8921A 1 1250-0780

RF IN/OUT for
RDM/URD Measurements

SMA(f) to N(m) Adapter| Connectsto HP 8921ARF | 1 1250-1250
IN/OUT

Phone jack to BNC(f) For measuring RDM and 1 1250-1853
Adapter URDM power

BNC(m) to SMAC(f) Connects to HP 8921A 2 1250-2015
Adapter DUPLEX OUT

BNC(m) to Banana(f) Connects to HP 8921A 2 1250-2164
Adapter AUDIO IN HI/LO

Banana(m) to BNC(f) Connect across HP 8921A 1 1251-2277
Adapter AUDIO IN HI/LO

SMA(m) to SMA(m) 20 | From couplers to switch and to 5 08921-61006
ft. cable HP 8921A RFIN/OUT

BNC(m) to BNC(m) 15 | HP 8921A AUDIO OUT to 1 08921-61007
ft. cable switch and HP 8921A
RF IN/OUT to phone jack

Bantam 309 to BNC(m) | From transceiver to HP 8921A 2 08921-61008

15 ft. cable and to switch
DB37 to DB37 10 ft. From HP 8921A to switch 1 08921-61013
ribbon cable

60



Chapter 2, Equipment
Peripheral Items

Table?2 Motorola CablesAdapters
Description Purpose Q Part Number
RJ11(m) to RJ11(m) 6 Connectsto dua port splitter 08921-61015
wire25 ft. twisted cable and to RJ(11)to DB(25)
Adapter
RJ11(f) to DB25(m) Connectsto TTYMP #8 1 08921-61016
Adapter
RJ11(m) to RJ11 (f) dual | Connectsto HP 8921A rear 1 08921-61031
port, 6 wire splitter panel seria port
DB9(f) to RJ11(m) For data collection 1 08921-61038
4-wire cable
DB25(m) to RJ11(m) For data collection 1 08921-61039
4-wire cable
Dua miniphone cable From switch box to base 2 08921-61040 m
station (RCV & TEST jacks) =
©
Switch Matrix Automates switching between 1 HP 83202A %
receive antennas and audio K02 =
paths
RF and Audio The Test Software supports two methods for switching RF and audio paths. The
Switching first uses the optional Test Set Radio Interface Card and external switches. The
Arrangements second uses an HP 3488A Switch/Control Unit with optional internal switches.
The main part of this manual describes the method that uses the Radio Interface
Card. Appendix A describes the method that uses the HP 3488A Switch/Control
Unit.
It is highly recommended that you select one of these two automatic switching
methods. Manually switching signal paths is cumbersome and can result in time
consuming troubleshooting.
RF and Audio A single-pole six-throw (SP6T) RF switch may be used to route one of the
Switches receiver-coupled portsto the Test Set DUPLEX OUT connector. It is preferable

that the switch have TTL control inputs. The HP 87106A Opt 050 SP6T switch is

61



Chapter 2, Equipment
Peripheral Items

CAUTION:

Switch Control
Input Buffer

RF Couplers

50-Ohm
Terminations

appropriate. The RLC Electronics Model S-1519A also has the necessary
characteristics. This switch has SMA connectors. (A TTL buffer should be used
with this switch. See "Switch Control Input Buffer" on page 62.)

The Test Set Radio Interface Card has TTL and CMOS compatible outputs that
control switches external to the Test Set. The switches are activated automatically
by the Test Software.

Damage to the Test Set can result if the RF or audio switches generate transients that are
conducted into the Test Set via the Radio Interface connector. It might be necessary to in-
stall diodes on the Radio Interface control linesto suppresstransi ents caused by the switch-
es. Refer to the switch manual for the proper interfaceto TTL or CMOS control lines.

An SPDT switch must be installed so that the Test Software can select either the
transmitter TEST JK or the EQUIP RCV to be applied to the Test Set Audio In. A
miniature SPDT printed-circuit- board-mounted relay provides the necessary
characteristics.

Y ou might wish to route the Test Set AUDIO OUT through the Switch Unit, and
then to the EQUIP XMT LINE JK. Cables from the Test Set to the Switch Unit
can then be the same length.

Depending on the loading of the switch control inputs, a buffer might be required
between the Radio Interface connector and the Switch Unit.

If abuffer isrequired, a 7407 non-inverting TTL buffer may be used. The buffer
outputs must be pulled up to the 5-volt supply. This should be done using
1000-ohm resistors.

See "Radio Interface Connections," in chapter 3, on page 79 for connector
pinouts.

A directional coupler with low through-path loss is ordinarily installed in each of
the RX and TX transmission lines leading to antennas. The RLC Model M3020A
has the necessary characteristics. Refer to the M otorola cell site manual for
another recommended model.

It might be necessary to place atermination on the RX RF coupler port leading to
the antenna to prevent received signals from affecting base station receiver tests.
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While testing the SIG unit, a high-power load must be placed on the RF coupler
output leading to the antenna. It must be capable of handling at least 30 watts. The
load is required to prevent the SIG transmitter signal from being radiated to
mobile stations. A 150-watt load is available from Lucas Aerospace (part number
M 1428).

Y ou might also require some of the following items:

RS-232 Base Station Control Cable

A DB-25to RJ-11 cable may be assembled. Alternatively, the adapters described
in the following paragraphs may be used with RJ-11 cables.

6-pin Modular-to-DB-25 Adapter

Thefollowing parts may be used:

¢ Hewlett-Packard part number 08921-61016

¢ Radio Shack part number 276-1405

RJ-11 Cable

Y ou will require an RJ-11 cable (6-wire, HP part number 08921-61015) to
connect the adapter to the Test Set. If you use adifferent RJ-11 cable, make
certain that it has six conductors.

Single-to-Dual RJ-11 Adapter

The other parts described above will provide asingle RJ-11 to DB-25 adapter. If
you add a single-RJ-11-to-dual-RJ-11 adapter, you will be able to connect
simultaneoudly the Serial B port to the base station and the Serial port to a serial
printer, PC, or other device.

An adapter is available from Black Box (part number FMO-11 or HP part number
08921-61031). In addition to the dual-to-single adapter, you will require two
M odular-to-DB-25 adapters and two RJ-11 cables.

RF IN/OUT Cables

Connection from the RF IN/OUT connector to the coupled port of the TX coupler
may be made with a cable with SMA connectors on both ends, and a Type N(m)-
to-SMA(f) adapter (Pomona part number 4297, HP part number 1250-1250).

The connection to the 3-MHz RDM/URDM output may be made using adapters
and a coaxial cable with SMA connectors. Phono(m)-to- BNC(f) (Pomona part
number 5319, HP part number 1250-1853) and BNC(m)-to-SMA (f) (Pomona part
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number 4289, HP part number 1250-2015) adapters on the 3-MHz end, and an
SMA (f)-to-N(m) (Pomona part number 4297, HP part number 1250-1250)
adapter on the RF IN/OUT end may be used.

Cable lengths should be as short as possible so that osses are minimized. Low
loss cable should be used. To improve accuracy, you might wish to have a set of
calibrated standard test cables.

DUPLEX OUT Cable

Connection from the DUPLEX OUT to the common port of the RF switch may be
made with a cable with SMA connectors on both ends. A BNC(m)-to-SMA(f)
adapter (Pomona part number 4289, HP part number 1250-2015) is required on
the Test Set.

Cable lengths should be as short as possible so that osses are minimized. Low
loss cable should be used. To improve accuracy, you might wish to have a set of
calibrated standard test cables.

RX Coupler-to-Switch Cables

Connection from the RX RF coupler to the RF switch ports may be made with
cables with SMA connectors on both ends.

Cable lengths should be as short as possible so that osses are minimized. Low
loss cable should be used. To improve accuracy, you might wish to have a set of
calibrated standard test cables.

Audio Cables

Bantam 309-to-BNC cables may be used for audio interconnections. Three cables
are required, unless the RF switch is used. In that case, two Bantam 309 to
Bantam 309 cables and two Bantam 309 to BNC cables are required.

Two BNC(m)-to-banana(f) adapters (Pomona part number 3430-0 black,

3430-2 red, HP part number 1250-1263 gray), may be used to convert the AUDIO
IN HI and LO connectors to banana type connectors. A banana(m)-to-BNC(f)
adapter (Pomona part number 1269, HP part number 1251-2277) is also required.

RF Switch Control Cable

A cableis required between the Radio I nterface Card and the RF and audio
switches. One end must have a 37-pin D-Submin connector (AMP Inc. part
number 747306-1). The other end will connect to the switches. Refer to the switch
documentation for required connectors. A 50-foot ribbon cable with a DB-37
connector is available from Hewlett-Packard Company (HP part number 1252-
1682).
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HP-IB Cables

If an HP-IB printer or disk driveis part of the system, those units must be
connected to the Test Set using HP-IB cables. See the HP Direct Catalog

If you are assembling your own switching and interconnect arrangement, you
might wish to have the Connector Kit (HP part number 08920-61061). It contains
the RS-232 to RJ-11 adapter and Radio Interface, Mic/Acc, and DC power
connectors.

If you expect to perform the VSWR or cablefault tests that are included in the RF
Tools section of the HP 11807A ,E Option 100 System Support Tests software
package, you will require additional items.

V SWR measurements require a return loss bridge and a 6-dB pad.

A return loss bridge with the necessary characteristics is available from Hewlett-
Packard Company (P/N HP 86205A) or Eagle (P/N RLB150N3B). See "Vendor
Information" on page 67.

A 6-dB pad with BNC connectors is available from Hewlett-Packard Company
(HP P/N 0955-0698). See "Vendor Information” on page 67.
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For cable fault tests, aresistive power splitter isrequired. It isimportant to note
that some power splittersisolate the outputs from each other, and may not be used
for VSWR tests using this Test Software. The HP 11850C Power Splitter (P/N HP
0955-0733) is aresistive type that does not isolate the outputs; it may be used
with the Test Software. See "Vendor Information" on page 67.

To verify the performance of the URDM and the frequency accuracy of NAMPS
signals, a highly accurate 10-MHz reference source is required. The Electronic
Research Co. Model 130 has the required characteristics.
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Documentation

After you have learned to use the Test Software, you will be able to run the tests
without documentation. However, if you wish to change Procedures or if you
expect to perform troubleshooting, you will require this manual. In addition, it
might be appropriate to have available the HP 8921A User's GuidéHP part
number 08921-90022) if you are using the Test Set manually. Motorola base
station documentation might be required if you expect to perform troubleshooting
or module replacement. It might also be helpful to have your own documentation
describing the particular procedures that you follow when performing testing.
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Vendor Information

AMPInc.

PO Box 3608
Harrisburg, PA 17105
(800) 526-5142

Black Box Corporation

1000 Park Drive

Lawrence, PA 15055

(412) 746-5500 (800) 321-0746 FAX

Eagle

P. O. Box 4010

Sedona, AZ 86340

(602) 204-2597 FAX (602) 204-2568

Electronic Research Co.
7618 Wedd St.

Overland Park, KS 66204
(913) 631-6700

Hewlett-Packard Company. Seethe list of sales officesin chapter 1 of the HP
8921A User’s Guide
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ITT Pomona Electronics

P.O. Box 2767

Pomona, CA 91769

(714) 469-2900 (714) 629-3317 FAX

L ucas Aerospace Communications and Electronics Inc.
P.O. Box 6001

Gaithersburg, MD 20884-6001

(800) 638-2048

RL C Electronics, Inc.
83 Radio Circle
Mt. Kisco, NY 10549
(914) 241-1334
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Setting Up

This chapter describes:

» Making connections to the equipment in the Test System.

» Measuring or determining calibration parameters.

* Making, loading, deleting, copying, and securing Procedures.

» Entering pass/fail limits, parameters, and external device configuration.
» Setting up data collection.
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Equipment Connections

Equipment Connections

CAUTION:

The Test Set and other equipment in this Test System can be damaged by transient RF
power, continuous RF power, high voltage, electrostatic discharge from cables and other
sources, and transients caused by lightning. Connectionsto equipment, switch settings, and
power-on conditions must be chosen to reduce the risk of damage to the equipment.

Many arrangements of test equipment and base station equipment are possible. In
this manual, some of these possibilities are presented. Radio Interface control of
the RF and audio switches is described in this section. Refer to this section and
"Appendix: Using the HP 3488A Switch/Control Unit" on page 219 if you are
using an HP 3488A Switch/Control Unit.

Figure 3 on page 71, isan overal Test System block diagram.

After you have set up your Test System, you will be calibrating some system
components. Tests should be run with the equi pment connected in the sasme way it
was when it was calibrated.
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RF Coupler YRy X
(L olnoss™. | ANTENNA(S) | TX/RX ANTENNA(S)
Base
Station
Hardware RF Coupler RF Coupler
Harmonic Harmonic | 9
Filter Filter
I T
SIG(S To VOC(S
SCN(S) (S) 1o ()
IN/OUT
RX RX TX RX TX
RCV RCV RCV | TEST XMT
JK JK JK JK JK
| > § Y
> -
Optional Interface A 4
RF Switch (1) Audio Switch (2)
Radio Audio Audio
Interface In Out
< DUPLEX OUT
HP 8921A
HP-IB <4— RS-232 Serial ¥ o
$9
[ o< e e g
HP-IB/RS-232 Qo
10 MHz RS-232 RF c =
Reference Serial B IN/OUT T w
RS-232 A
R
TTYMP #8 w
. o CSC Network
(1) RF splitter can be used with limited test Optional Address 3 MHz
capability. See chapter 3, Configuration.
(2) Audio switch not used/controlled if RF oo MHz csc RDM/URDM
splitter is used in RF path.
Figure3 Overall Test System Block Diagram
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Cell Site to Test Equipment Interconnection

Part 1 of 2
Cable
08921-61038 RJ11 to DBY(f), or
08921-61039 RJ11 to DB25(m)
HP-IB (IEEE 488.2) ) To Printer, Terminal, or
to Printer, HP 34884, < Splitter Data Collection PC RS232
or Data Collection PC 08921-61031 SERIAL

RJ11(m) to RILL()  (Port 9) Cable 08921-61015

(25ft) RI11(m) to RI11(m)

r O |

I
I
. SERIAL B To RS232 TTYMP #8
HP 8921A Cell Site Test Set ! : (Port 10) CSC Network Address
! [ e 5 ® 08921-61013
| I 6000000000000000000 Ribbon Cable
L | (10ft) DB37 to DB37
H I Al IO e
|
!
!
-9 8 ©®°°009 ,
= Imn !
RF IN/OUT DUPLEX OUT / 10 MHz REF INPUT
— _I I AUDIOOUT | !
r I -— Adapters 1250-2164 10 MHz Ref. |
Adapter (AUDIOIN HI & LO) needed for URDM
| 1250_5)_250 | 10 MHz Ref. tests of NAMPS |
| base station.
| <«— Adapter 1251-2277
| Adapter - Ground tab on AUDIO IN LO
Adapter 1250-2015 i side. |
1250-0780
: o fd !
@ Cable 08921-61008 (15ft) BNC(m) to Mic.(m). |
| (&)
l
s L Cable 08921-61006 (20ft) SMA(m) to SMA(m) | @
’ |
Cable (15f) HP 83202A Opt. K02 Switch Matrix !
08921-61007 Optional - Switch needed for Transceiver Tests |
Cable 08921-61006 s —— N [— -
! (20ft) L
Adapter 4 H- © i@@
1250-1853 (15) ( (cs) (cs) (cs) (cs) (cs)
T ARDIO FAUD\OS.W\TCH.q
To PHONO jacks on ore[ ] Jon ®|® ® @
BSC backplane. e
e—E)
'600-0hm’
* An external 600-ohm load is Cable 08921-61008 (15ft) Load*
required if it is not internally BNC(m) to Mic.(m). ¢ L -
installed in your Test Set. See S
Audio Connections in Chapter 2. F
Figure4 Cell Siteto Test Equipment Interconnections
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Cell Site to Test Equipment Interconnection
Part 2 of 2

To TX Antenna(s) To RX Antenna(s)

Cable 08921-61015

: (25ft) RI11(m) to RI11(m) %
RF Couper& RF Coupler

0955-0711 0955-0711
(1 of possibly several in (1 of possibly several
bay. See NOTE 1.) in rack. See NOTE 1.)

1 = =
TX Harmonic Filter |
ul I I
. - - n
Base Station Site Filter |
Bay Rac k SeeNOTE2|| |
See NOTE 1 - =1
Cable cloJo I
08921-61006 Adapter olofoll |
08921-61016 ololo
(20ft) RJ11(f) to DB25(m) . ololo I
Filters—a_ | | | |
—— — —E:D — SeeN_TE_“ a1
To RS232 TTYMP #8
@ /T\ CSC Network Address
[e]
( : ) Cable
08921-61008 \S/I%C
, or
(15ft) BNC(m) aCN v o
to Mic.(m) ° 5
=)
2%
voC )
I~ {— —@<— EQUIP XMT LINE JK _g w
SIG, VOC, SCN hd
D Cable 08921-61040 i 4~ —e<+- EQUIP RCV LINE JK NOTE 1: Itis recommended that
. each antenna line in the bay and
Cable 08921-61040 vo© rack have its own RF Coupler.
E ¥ 1— —@-<«— TEST JK ) )
Mic.(m) to Mic.(m) NOTE 2: Depending on the site
filter-rack used, RF couplers can
be inserted before or after filters.

@ Cable 08921-61006 (20ft) SMA(m) to SMA(m)
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Receiver RF
Connections

CAUTION:

Transmitter RF
Connections

An RF coupler must be installed between each of the receive antennas and base
station receiver inputs. See figure 4 on page 72 for a description of these
connections. RF cables connect each of the coupled portsto an RF N-way switch
or splitter. The switch will have two selected ports if the siteis an omni site, and
six if it isa sectored site. The common port of the switch or splitter is connected
tothe Test Set DUPLEX OUT connector. See "Radio Interface Connections' on
page 79 for details of the connection of the Radio I nterface to the RF N-Way
switch.

The application of RF power greater than 200 milliwatts (mW) (or +23 dBm) can damage
the Test Set DUPLEX OUT port. Make certain that signals applied to this port arelessthan
200 mW. If an RF power higher than 200 mW is applied, an overpower relay will trip.
Disconnect the RF signal, or turn it off, press MEAS RESET or turn the Test Set power off
and then on to reset it, and then reconnect the RF signal, or turn it on again.

Signals that affect the equipment being measured can be picked up by the RX
antennas. To prevent this, terminate the RF coupler when performing tests of the
SIG unit and scan receivers.

In measurements on voice channel receivers, antennas ordinarily may be | eft
connected to the RF couplers. Interference may be detected by turning up the
speaker volume of the Test Set. The interfering signal might be the result of a
problem in the frequency plan. If it isimpossible to proceed with measurements,
terminate the RF coupler port leading to the antenna using a 50-ohm load.

An RF coupler must be installed between each cell site transmit antennaand its
associated harmonic filter if you wish to perform any test in the In-Service
Optimization state. See figure 4 on page 72 for a description of these connections.
A small amount of power is available at the coupled port and isapplied to the Test
Set RF IN/OUT connector.

While testing the SIG unit, a high-power load must be placed on the RF coupler
output leading to the antenna. It must be capable of handling at least 30 watts. The
load is necessary to prevent the SIG unit transmitter signal from being radiated to
mobile stations.
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Audio Connections An SPDT switch must be installed so that the Test Software can automatically

Connection for
RS-232 Base
Station Contr ol

CAUTION:

Serial Port
Connectionsfor
Data Collection

apply either the TEST JK of the transmitter or the EQUIP RCV of thereceiver to
the Test Set AUDIO IN. Seefigure 4 on page 72 for a description of these
connections. A 600-ohm load must be connected across the EQUIP RCV, if your
Test Set does not have a built-in switchable 600-ohm floating load. This internal
load isincluded in all Test Sets shipped after October 1992. Determineif itis
built-in by looking for its control field on the AF ANALY ZER screen. Thefield
islabelled Audi o 1 n Lo and hasthree choices; Gnd, Fl oat ,and600 to Hi . If
the screen includes these three choices, the switchable load is installed.

The HP 11807B Option 040 Test Software selectsafloating AUDIO IN LO if the
Test Set does not have an internal 600-ohm load.

See "Radio Interface Connections" on page 79 for details of the connection of the
Radio Interface to the audio path switch.

Thetransmitter EQUIP LINE JACK is connected to the Test Set AUDIO OUT
connector with acoaxial cable. Y ou might wish to route this connection through
the switch box.

The HP 11807B Option 040 Test Software supports RS-232 control of the base
station viathe TTYMP #8 CSC Network Address connection. Other connections
are not supported. The Test Set has a rear-panel RJ-11 connector for serial
communication. See figure 5 on page 76. It hastwo serial portson it, Serial A
port and Serial B port. Serial B port is used for base station control and

messaging.

RJ-11 cable and adapters might be wired in several ways. Verify the connections between
the Test Set RJ-11 connector and the DB-25 base station connector.

The connections between the Test Set RJ-11 connector and the DB-25 TTYMP
#8 CSC Network Address connector are shown in figure 6 on page 77

The Test Software is capable of uploading test results to an external computer.
One way to accomplish thisis by running aterminal program on alaptop or other
computer and using terminal logging to save the information sent to the Test Set
Serial port. Seefigure 5, "Connector on Test Set Rear Panel," on page 76 and
figure 6, " Adapters for Base Station Control," on page 77.
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Equipment Connections

Printer Connection A serial printer may be connected to the Test Set Serial port. An HP-IB printer
may be connected to the Test Set rear-panel HP-IB connector.

See " Serial Port Configuration" on page 109 for information on how to set the
Test Set Serial port settings to match the printer settings. (See also" Appendix:
Cable Wiring Diagrams for Data Collection to PC and Printer" on page 233).

Serial Port A serial printer may be attached to the Serial port. Usethe following figurefor pin
L ocation information and the next figure for adapter information.

Connector on Test Set Rear Panel

® p— ® =)
0000000000000000000
. Q 00000000000000
o000OQCOOQOORPODOOCOOOOOQRO
o 0000000000000 00Q0C00
H é 0000000000000000000000
000000000000000000000
0000000 OCCPODOOCOO0QOOOROOOD
000000000000000000000
0000000000000000000000
. [a) 5} 0000000000000 00000
0000000 OCCPODOOCOO0QOOOROOOD
00000000000000
n 0000000000000000000000
000000000000000000000
00000000C0CP0D0OQCQO0O0Q0O0QO0R0O0O0OD
0000000000 0C0RP0OOQOCO0QROORD
) 0000000000000000000000
. 000000000000000000000
Qooc00QOQCOOOCOPODOOOOOQOOQODOO @
] [
. r“\ r“\ r“\ V"“\ /’\‘ /’\‘ e =)
® ® ® —19|
Transmit B
— Transmit A
—3
Ground
— No Connect
—3
— Receive A
—P» Receive B
Figure5 Connector on Test Set Rear Panel
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Adaptors

For Base Station Control
RJ-11 (F) to DB-25 (M)
see Diagram A

HP 8921A Test Set

Serial Port RJ-11 Splitter rEl:?:@— - -
|

_E]:: -1

For PC or Printer

Lo
Bl
|| RJ-11 (F) to DB-25 (M)
| see Diagram B
I
(e - -
|
|
|
| For a PC
| RJ-11 (F) to DB-9 (F)
| see Diagram C
|
S = = N
) Diagram B Diagram C
Diagram A
RJ-11 (F) RJ-11 (F)
RJ-11 (F)
2N
123456 123456 -
123456 (AR (RN 53
HHHHH ReceiveAl Transmit A RECENE_AH_ Transmit A tz i
Receive B | Gnd Transmit B Gnal Gnd. ©
—
B, DB-25 (M) DB-9 (F) _
DB-25 (M) Pin2 | [Pin3 Pin7 Ping pina| | J"?
Pin 2 Pin 3 Pin7 Pin8 L _ l .
L L Pnifo®d000d900000C-Pnis Pin5—|® 9 & &Pl
P10 5000390000 G-Pini3 Pn14q| © 00000 PIOOOOGC |-pin2s Pno—|| S| ®®& )
Pn14afl © 00000 90000 G |Fpin2s
/ Pin 26 :I |
Pin 20 __l DB-9 (F) NOTE: .
pins 1, 4, & 6 jumpered together, and
pins 7 & 8 jumpered together
Figure 6 Adaptersfor Base Station Control
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Parallel Port A parallel printer may be attached to the parallel port. Use the following figure for
L ocation pin information.

000000000000000000

Pin 1 Pin 14
\@
nStrobe nAutoFD
Data 1 © G NFault
Data 2 © o ninit
Data 3 o G nSelectn
Data 4 ) I—O—l
Data 5 O A |
O
Data 6 O
lol
Data 7
Data 8 101
O} Signal Ground
nAck D) o
Busy o O|
PError O] |
Select L
) -
Pin 13 Pin 25
Figure7 Test Set Parallel Port Connections
Disk Drive A disk drive may be attached to the rear-panel HP-1B connector. See "Data
Connections Collection" on page 113.
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Radio Interface The following pins on the Radio Interface connector are used to control switches:
Connections 1-GND

19 - Parallel Data Out - DO - Pos. 1 on the RF switch

20 - Parallel DataOut - D1 - Pos. 2 on the RF switch

21 - Parallel Data Out - D2 - Pos. 3 on the RF switch

22 - Parallel Data Out - D3 - Pos. 4 on the RF switch

23 - Parallel Data Out - D4 - Pos. 5 on the RF switch

24 - Parallel Data Out - D5 - Pos. 6 on the RF switch

25 - Parallel Data Out - D6 - DPDT audio relay

26 - Parallel DataOut - D7 - DPDT audio relay (opposite polarity as pin 25)

CAUTION: Damage to the Test Set can result if the RF or Audio switches generate transients that are
conducted into the Test Set via the Radio Interface connector. It might be necessary to
install diodes on the Radio Interface control lines to suppress transients caused by the
switches. Refer to the switch manual for the proper interface to TTL or CMOS control
lines.

There are Radio Interface connector pins that are used for other purposes not
listed above. If you plan to connect to these lines, see “Connector, Key, and Knob
Descriptions” in the Test Sétser’'s Guide.

A buffer might be required between the switch and the Radio I nterface connector.
See "Switch Control Input Buffer," in chapter 2, on page 62

The Radio Interface Card provides either a5.1-volt or user selectable high state
logic output voltage.
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DC Power totheRF
and Audio Switches

The Parallel Data Out lines are open collector outputs with 3.16-kilohm internal
pull-up resistors. The resistors are connected between the collectors of the drive
transistors and alogic voltage that may supplied either internally or externally.
Theinternally supplied voltage is approximately 0.6 volt less than the externally
supplied voltage. The external voltage is applied to pin 9 of the Radio Interface
connector, and may be between 5.1 volts and 20 volts. The maximum loading on
the voltageis 145 ohmsto ground. If no voltage is applied, an internal 5.1-volt
source is used as the logic voltage. The characteristics of the parallel lines are:

High state output: 3.16-kilohm pull-up to the logic voltage. Seethe previous paragraph.

Output sink current (low state, output voltage < 1.5 volts): 6 mA minimum, 16 mA
typical

Series chokes: 4.6 L H for RFI control on all lines.

Clamp diodes for ESD protection: The applied voltage must not exceed the logic
voltage plus 0.6 volt, or be less than — 0.6 valt.

DC power must be supplied to the RF and audio switches from a separate source.
The Radio Interface Card cannot supply such power. Refer to the switch
documentation for power requirements.
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Deter mining Calibration Parameters

Transmitter Path
Loss Calibration

M ethods of measurement in this section determine RF losses and inaccuraciesin
your Test System. Y ou must record the resulting calibration factors and enter
those as parameters in the fields of the TESTS (Test Parameters) screen. The Test
Software will then use these calibration factors when the tests are run.

If you are using a switch to automatically change RF paths, you must make
entriesinto the TESTS (External Devices) screen before you begin these
methods. Entries are required for the Test Software to control the switchin
“TEST_08 - Manual Switch and Calibration Aid”. SH2etermining Calibration
Parameters' on page 81.

This procedure is used to obtain values for the paramete¢(th lossto
harmonic filter 1 (to) 8.

See "Conventions Used," in chapter 1, on page 49 for descriptions of the terms
select and enter. The terms are used in the steps in these procedures that make
entries to the Test Software.

When making a transmitter power measurement with the Test Set power meter or
spectrum analyzer, the following losses or inaccuracies will be present in the
measured results:

a) Cable losses.
b) Directional coupler losses.
) Spectrum analyzer or power meter absolute accuracy.

d) Spectrum analyzer or power meter flatness accuracy.

The following procedure uses an external, highly accurate, power meter to
determine a calibration factor that willicect for the errorfisted in a through c
above. A single factor for each TX path loss is obtained. No correction is
provided for changes in loss versus frequency. If the RF coupler coupling is
enough to allow the use of the power meter in the Test Set, this califeation
will cover Test Set power meter errors. Otherwise, the spectrum analyzer e
will be covered.
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Todeterminethis 1. Seefigure8. Zero the power meter and set the calibration factor if necessary. Place a.

calibration factor: high-power attenuator at the output of the TX harmonic filter. Connect a power meter
sensor to the output of the attenuator. The attenuator might not be required if the power
meter and sensor rangeiscorrect for the power being measured. Make certain that there
are no extracables in the setup. The attenuator should have a 50-ohm input and output
impedance, with aVSWR less than 1.1:1. Record the value of the attenuation as
ATTVALUE in dB.

Power Meter

To Antenna

— 4

. ©®

Attenuator
Sensor

From Base Station TX
Harmonic Filter (N) Output

Figure8 Transmitter Path Loss- POWERREF M easurement

2. Key asingle transmitter, with no modulation, and measure the power on the power
meter. Record thisreading as POWERREF in dBm.

3. De-key the transmitter.
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4. Seefigure9. Connect the TX harmonic filter output to the RF coupler input. Connect
the Test Set RF IN/OUT, using a standard test cable, to the coupled port of the RF

coupler inthe TX antennaline.

HP 8921A
To Antenna

Coupler

Of © ©@°°0ee

RF IN/OUT
Standard TX Test Cable

From Base Station
Harmonic Filter (N) Output

Figure9 Transmitter Path Loss- POWER8921 M easur ement

5. Re-key the same transmitter that was keyed in step 2.

6. If the parameter TX voice/signal pwr useisset to 0, transmitter power will be measured
on the spectrum analyzer. If the parameter is set to 1, measure the transmitter power on
the Test Set power meter, record it as POWER8921, and proceed to step 7.
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NOTE: The steps a through r listed below, may be performed automatically by running “TEST_08
- Manual Switch and Calibration Aid” and selectRend t he spec. anal yzer TX
path cali bration.

a. Pressthe PRESET key.

b. FromtheTo Screen menu, selecBPEC ANL. The SPECRUM ANALYZER
screen will appear.

c. From theCont r ol s menu, seledvai n. The Main menu will appear at the
bottom of the screen.

d. SelectCent er Freq. Enter a value equal to the transmitter frequency.
e. SelectSpan. Enter50 kHz.

f. From theCont r ol s menu, seledvar ker . The Marker menu will appear at the
bottom of the screen

g. Under the firstvar ker To field, selectPeak.
h. Under the seconitar ker To, seleciRef Level .

i. FromtheCont r ol s menu, selecAuxi | i ary. The Auxiliary menu will appear
at the bottom of the screen.

j. UnderSensitivity, select the lower field and choozedB/ di v.
k. From theContr ol s menu, seledtar ker .

[. Under the firsivar ker To, selectPeak.

m. Under the seconitar ker To, seleciRef Level .

n. From theCont r ol s menu, seledvhi n. The Main menu will appear at the
bottom of the screen.

0. SelectRef Level.

p. UnderRef Level,selectthe field and enter a value to increase the reference level
on the spectrum analyzer by 8 dB. Use the numeric keypad or the cursor control
knob. You may change the resolution of the reference level adjustment by pressing
the INCR+ 10 key or the INCRx10 key.

g. Verify that the peak of the signal is close to the center of the spectrum analyzer
display.

r. From theCont r ol s menu, seledvar ker . The Marker menu will appear at the
bottom of the screen

s. Under the firstvar ker To field, selectPeak.

t. Recordthevar ker Lvl (inthe upper right corner of the screen) as POWER8921
in dBm.
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7. De-key the transmitter.
8. Calculate the calibration parameter using the following formula:
Calibration parameter = POWERREF + ATTVALUE - POWER8921

9. Enter the value(s) of the calibration parameter(s) into the parameter(s) TX path loss to
harmonic filter 1 (to) 8.

Receiver Path Loss This procedure is used to obtain values for the parameter(s) RX path loss to
Calibration antenna 1 (to) 6.

When making areceiver sensitivity measurement with the Test Set, the following
losses or inaccuracies will be present in the measured results:

a) Cable losses.
b) Directional coupler losses.

c) Test Set output level accuracy.

Thefollowing procedure will use an external, highly accurate power meter to
determine a calibration factor that will correct for the errorsaand b listed above.
A single factor for each RX antennais obtained. No correction is provided for
changes in loss versus frequency.
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Todeterminethis 1. Seefigure 10. Zero the power meter and set the power meter calibration factor if
calibration factor: reguired. Connect the power meter sensor to the Test Set DUPLEX OUT.

HP 8921A

Power Meter

Sensor [

D _ _ _ 4 DUPLEXOUT

Figure 10 Receiver Path L oss - POWERREF M easurement

2. Setthe Test Set to generate an unmodulated RF signal at an amplitude sufficient to
measure the path and coupler loss with the power meter and power sensor being used.
Do this by performing the following steps.

NOTE: Steps a through f below may be performed automatically by running “TEST_08 -Manual
Switch and Calibration Aid” and selecti®gt t he HP 8921A for RX path
cal i brati on.

a. Press PRESET.

b. FromtheTo Screen menu, seledRF GEN. The RF GENERATOR screen will
appear.

c. UnderRF Gen Freq, select the field and ent8B4. 5 MHz.

d. UnderAF Genl To, select the lower field and press the Test Set ON/OFF key to
set it to OFF.

e. UnderQut put Port, select the field and press the cursor control knob to make
Dupl underlined. (This selects the DUPLEX OUT port.)

f. UnderAnpl i t ude, select the field and enter the value as required by the coupler
loss and sensor sensitivity. You must not change this amplitude for the remainder
of this procedure.

3. Record the power meter reading as POWERREF in dBm.
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4. Seefigure 11 . Connect the Test Set DUPLEX OUT to the common port of the RX
antenna switch. Terminate the RF coupler port leading to the antenna. Connect the
power meter sensor to the RF coupler port that normally attaches to the receiver input.

From Antenna

Coupler 1 i PRPEPY

50 Ohm
Termination

HP 8921A

O @‘ @©o
DUPLEX OUT Sensor
1 i [ N N J

6 2
@

3
Power Meter 4

Figure1l Receiver Path Loss - POWERRERCEIVER M easurement

€ Jaydeyd

5. Switch the coaxia switch to the desired position, either manually or by using
“TEST_08 - Manual Switch and Calibration Aid”. If you are using TEST_08, ver
that the switch is properly configured, with the right entries made to the TESTS
(External Devices) screen.

6. Record the power meter reading as POWERRECEIVER in dBm.
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7. Calculate the calibration parameter using the following formula: Calibration parameter
= POWERREF POWERRECEIVER

8. Repeat steps 5 through 7 for the other antenna paths.

9. Enter the values resulting from these steps into the paramd&rfsith loss to
antenna 1 (to) 6.

87



Chapter 3, Setting

Up

Determining Calibration Parameters

Reference
Distribution
Module Level
Correction Factor

To determinethis
calibration factor:

The method of measurement described here may be used to obtain avalue for the
parameter RDM level correction factor. The Test Software will usethis correction
factor to enhance the accuracy of 3-MHz level measurements using the Test Set
spectrum analyzer.

In the procedure, you will measure the level of the 3-MHz RDM/URDM signal
using a power meter. Y ou will then measure it on the Test Set spectrum analyzer.
The spectrum analyzer will center the 3-MHz signal on the display. Then you will
determine the difference between the power meter reading and the spectrum
analyzer reading.

Zero the power meter if required.
Set the power meter calibration factor if required.
Remove the 50-ohm load that is on the URDM/RDM Phono #2 jack.

A w0 Dd R

Seefigure 12 . Connect the power meter sensor to an adapter that is attached to the
URDM/RDM Phono #2 jack.

Power Meter

- == BSC Backplane
. @ -

Figure12

Sensor
P— 3 MHz
‘ Outputs
-
50 Ohms

RDM Level Correction - POWERREF M easurement

5. Record the power meter reading in dBm as POWERREF.

6. Disconnect the power meter sensor.
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7. Seefigure 13. Connect a standard test cable between the 3 MHz Phono #2 jack, and
the Test Set RF IN/OUT connector.

HP 8921A

BSC Backplane

0@ © ©@°00 00

RF IN/OUT
Standard Test Cable @ 3 MHz
(Used when measuring RDM level Outputs
and calibration)
AW
50 Ohms
Figure 13 RDM Level Correction - POWER8921 M easurement
8. Perform the following steps:

NOTE: The steps a throughr, listed below, may be performed automatically by running “TEST_08

- Manual Switch and Calibration Aid” and selectiRgad t he spec. anal yzer
RDM cal i brati on.

a. Press PRESET.

b. FromtheTo Screen menu, selecBPEC ANL. The SPECRUM ANALYZER
screen will appear.

c. From theCont r ol s menu, seledvai n. The Main menu will appear at the
bottom of the screen.

d. SelectCent er Freq. Enter 3 MHz.

n
@
-
=3
=}
«Q
c
©

€ Jaydeyd

e. SelectSpan. Enter50 kHz.

f. From theCont r ol s menu, seledvar ker . The Marker menu will appear at the
bottom of the screen

Under the firstvar ker To, selectPeak.

h. Under the seconitar ker To, seleciRef Level .
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Combiner to Test
Set Path L oss
Factor

i. FromtheCont r ol s menu, select Auxi | i ary. The Auxiliary menu will appear
at the bottom of the screen.

j- Under Sensi tivity, select the lower field and enter 2 dB/ di v.
k. Fromthe Cont r ol s menu, select Mar ker

[.  Under thefirst Mar ker To, select Peak.

m. Under the second Mar ker To, select Ref Level .

n. Select Ref Level .

0. Under Ref Level ,selectthefieldand enter avalueto increasethe referencelevel
on the spectrum analyzer by 8 dB. Use the numeric keypad or the cursor control
knob. Y ou may change the resolution of the reference level adjustment by pressing
the INCR + 10 key or the INCRx10 key.

p. Verify that the peak of the signal is close to the center of the spectrum analyzer
display.
g. Under thefirst Mar ker To, select Peak.

r. RecordtheMar ker Lvl (intheupper right corner of the screen) as POWER8921
in dBm.

9. Calculatethecalibration parameter using the following formula: Calibration parameter
= POWERREF - POWER8921

10. Enter the value obtained into the parameter RDM level correction factor. Make certain
to enter also the sign of the value. The value obtained in step 9 is added to spectrum
analyzer readings made by the Test Software, thus improving accuracy.

This calibration factor is used in “TEST_06 - Combiner Adjustment”. It is the
value entered into theapameteiX path loss to combiner for adjustment.

If you leave an RF coupler in the measurement path, you may obtain the value of
the parameter by copying it from the value of the paranietguath lossto

harmonic filter (n), where “n” is the harmonic filter that you are using. You must
use the same measurement method, power meter or spectrum analyzer, for
calibration and testing.

If you do not use the RF coupler, the calibration factor must cover the loss in the
cable used between the harmonic filter output and the Test Set RF IN/OUT
connector. You must measure the loss of this cable. One way to do this is to use
the method irfReceiver Path Loss Calibration" on page 85, replacing the RX
antenna switch, RF coupler, and cables with the cable tharpomeasiimng.

Enter the loss value into the paramé@i¥mpath loss to combiner for adjustment.
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Procedures

A Procedure isa collection of parameters, pass/fail limits, and atest sequence, all
saved in afile that can be run to customize the Test Software to a specific
application. The application, for instance, might be a particular cell site or base
station. After you have created a Procedure, store the file on an SRAM card or
disk.

This section describes the use of such Proceduresto save and retrieve files.

Y ou should identify any Procedure that you wish to save with a name that refers
to a particular application. In use, you select the Procedure for the application
after you connect the Test Set. It would probably be appropriate to have a
Procedure, or perhaps a set of Procedures, for each of the cell sitesthat you
maintain.

Y ou are not required to save a TEST sequence in aProcedure. Each of the TESTSs,
TEST_01through TEST 11, isastand-alone TEST. After you select a Procedure,
you may select which of the TESTs that you wish to run.

When you save a Procedure, you save only parameters, pass/fail limits, and atest
sequence. The SRAM card or disk must also containa Library file. A Library file
contains the names of all of the parameters, pass/fail limitsand TESTsthat arein
the Test Software. Ordinarily, the Library that you use will be the Library that is
supplied with your Test Software. It is hamed MOT_CS. When you save your
Procedure, the Library will be saved automatically on the same SRAM card or
disk.

The Procedure supplied with your Test Software will be the first procedure that
appears in the Choi ces: menu when you select the Sel ect Procedure

Fi | ename: fidd. It isnamed MOT_CS and will be displayed if your Test
Software OTP card is inserted.
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Procedures do not contain actual program steps or code. These software steps are
contained in a codefile. The codefile MOT_CS is on the Test Software OTP card.
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Saving a Procedure After you have set up the Test Software for a particular application and thereby
created a Procedure, you may save the Procedure to an SRAM card, the internal
RAM disk, or an external disk drive.

NOTE: I'he SRAM card or disk that you use must be Initialized betore its first use. See
"Initializing an SRAM Card" on page 115 or "Initializing a Disk" on page 114 in
"Data Collection" on page 113. If you are using adisk drive, you might be required
to enter the Ext ernal Di sk Speci fi cati on intothe TESTS (External
Devices) screen. It will beused whenthe Sel ect Procedure Locati on: field
onthe TESTS (Main Menu) screenisDi sk.

See "Conventions Used," in chapter 1, on page 49 for descriptions of the terms
select and enter.
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To Savea 1. Press TESTS. The TESTS (Main Menu) screen will appear.

Procedure: 2. OntheTESTS (Main Menu), screen verify that the Library is the one that was shipped
with your Test Software. Thefirst or only item under Choi ces: should be MOT_CS.
If it isnot, load the MOT_CS Procedure. See "Getting Started," in chapter 1, on page
34.

3. Fromthe CUSTOM ZE TEST PROCEDURE: menu, select Proc Save/ Del et e
Pr ocedur e. The TESTS (Save/Delete Procedure) screen will appear.

4. SelectSel ect Procedure Locati on:.TheChoi ces: menuwill appearinthe
lower right-hand area of the screen.

5. FromtheChoi ces: menu, select the desired location. If the card or disk has not been
used before, it must be initialized before afile can be saved. See "Initializiing an
SRAM Card" on page 115in"Data Collection" on page 113. ToinitializeaRAM
disk, see “Memory Cards/Mass Storage” in the Test/Set’s Guide.

6. SelectEnt er Procedure Fil enanme:.TheChoi ces: menuwill remaininthe
lower right-hand area of the screen.

7. Using thelist of charactersinthe Choi ces: menu, enter afilename. The filename
must be nine characters or less.

8. When filename is complete, select Done from the menu.

9. If youseected Car d, insert aninitialized SRAM card into the slot onthe Test Set front
panel.

10. Verify that the card or other medium is not write-protected. See "Memory Cards," in
chapter 2, on page 53

11. Select Ent er Description for New Procedure: . TheChoi ces: menu
will remain in the lower right-hand area of the screen.

12. Using the list of charactersin the Choi ces: menu, enter comments.
13. When the comments are complete, select Done from the menu.

14. Under Pr ocedur e Li brary: ,select Curr ent (Current underlined). The name of
the Library will be displayed on the TESTS (Main Menu) screen. If you wish to check
this, pressk5 (Mai n Menu).

15. Under Code Locat i on: , select memory Car d, RAMdisk, or external Di sk. When
aprocedureisrun, the TESTS subsystem will check thislocation for acodefileif itis
not resident in the Test Set battery-backed-up memory. This location will usually be
the Test Software OTP card.

16. Presskl ( Save Proc). A Procedure will be saved at the location that you selected.
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Loading a If you have saved a Procedure on some storage medium, you may retrieve it and
Procedure load it into the Test Set battery-backed-up memory.
Toload a 1. Press TESTS. The TESTS (Main Menu) screen will appear.
Procedure: 2. SelectSel ect Procedure Locati on:.TheChoi ces: menuwill appearinthe
lower right-hand area of the screen.
3. FromtheChoi ces: menu, select thelocation where the Procedureis stored: memory
Car d, RAMdisk, or externa Di sk drive.
4. Select Sel ect Procedure Fil enane: . TheChoi ces: menuwill remainin
the lower right-hand area of the screen.
5. Fromthe Choi ces: menu, select the Procedure file that you wish to load.
6. ReadtheDescri pti on: fieldto ensurethat the loaded Procedure fileisthe correct
one.
Deleting a If there is a Procedure on an SRAM card, RAM disk, or external disk drive that
Procedure you no longer need, you may delete it.
Todeetea 1. Press TESTS. The TESTS (Main Menu) screen will appear.
Procedure: 2. Fromthe CUSTOM ZE TEST PROCEDURE: menu, select Proc Save/ Del et e

Pr ocedur e. The TESTS (Save/Delete Procedure) screen will appear.

3. SelectSel ect Procedure Locati on:.TheChoi ces: menuwill appearinthe
lower right-hand area of the screen.

4. From the Choi ces: menu, select the desired location.

5. Select Sel ect Procedure Fil enanme:.TheChoi ces: menuwill remainin
the lower right-hand area of the screen.

6. Fromthe Choi ces: menu, select the name of the procedure that you wish to delete.
7. Pressk2 (Del Proc).

8. Answer the prompt by pressing the SHIFT key and then the YES key if the entries are
correct. The Procedure will be deleted.
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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 secure it. This will prevent the viewing and changing of those
functions. In this process, you may select the items that you wish to secure. The
IBASIC SECURE_IT program is provided in the Test Set firmware to do this.

Y ou may secure the Procedure that is supplied with the Test Software. It is
shipped un-secured.

1. PressTESTS. The TESTS (Main Menu) screen will appear.

2. SelectSel ect Procedure Locati on:.TheChoi ces: menuwill appearinthe
lower right-hand area of the screen.

3. From the Choi ces: menu, select ROM

4., Select Sel ect Procedure Fil enane: . TheChoi ces: menuwill remainin
the lower right-hand area of the screen.

5. Fromthe Choi ces: menu, select | B_UTI L (or SECURE | T).

6. Presskl (Run Test).

7. Select the location of the Procedure that you wish to secure: k1 (memory Car d) or
k2 (RAM)

RAM referstothe RAM disk memory withinthetest set. Before selecting RAM, you must
initialize the RAM as adisk. See "Initializing an SRAM Card" on page 115.

8. Proceed with the on-line instructions. Y ou may wish to secure only one of the items,
such as pass/fail limits.

9. When you are prompted to enter thepass numnber , enter any sequence of numerals
0 through 9 using the DATA keypad. Enter 9 digits or less.
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Un-Securing a
Procedure

Toun-securea
Procedure;

NOTE:

After you have secured a Procedure, you may un-secure it. In this process, you
may select the items that you wish to un-secure. The IBASIC SECURE _IT
program is provided in the Test Set firmwareto do this. To un-secure a procedure,
you must know the pass nunber.

8.

Press TESTS. The TESTS (Main Menu) screen will appear.

Select Sel ect Procedure Locati on: .TheChoi ces: menuwill appearinthe
lower right-hand area of the screen.

From the Choi ces: menu, select ROM

Select Sel ect Procedure Fil enane: . TheChoi ces: menuwill remainin
the lower right-hand area of the screen.

From the Choi ces: menu, select | B_UTI L (or SECURE_I T).
Presskl (Run Test).

Select the location of the procedure that you wish to un-secure: k1(memory Car d) or
k2 (RAM).

Enter the name of the procedure that you wish to un-secure.

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

0.

Proceed with the on-line instructions. Select the itemsthat you wish to un-secure.

10. When you are prompted, enter the pass number using the DATA keypad.
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If you wish to have more than one copy of Procedures that you use often, you may
copy these at any time.

Using the COPY_PL ROM Program

The program COPY_PL in Test Set ROM copies Procedure and Library files onto
an SRAM card. It may also be used to initialize an uninitialized SRAM card. This
program does not copy executable program (code) files. The memory card used
must be of the SRAM (Static Random-A ccess Memory) type, not the OTP (One
Time Programmable) type.

1. PressTESTS. The TESTS (Main Menu) screen will appear.

2. SelectSel ect Procedure Locati on:.TheChoi ces: menuwill appearinthe
lower right-hand area of the screen.

3. From the Choi ces: menu, select ROM

4. Select Sel ect Procedure Fil enane: . TheChoi ces: menuwill remainin
the lower right-hand area of the screen.

5. Select| B_UTI L (or COPY_PL).
6. Presskl (Run Test) to start the program.
7. Follow the displayed instructions.
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Copying FilesUsing IBASIC Commands

Y ou may copy files from one storage device to another using IBASIC COPY
commands. For example, to copy afile from an inserted memory card to the | eft
drive of an external dual-disk drive with HP-IB address 700, enter the following
command into the TESTS screen IBASIC command line:

COPY “MU_TEST:INTERNAL” TO “MYFILE:,700,0”

Y ou may copy afile from another memory card to an SRAM card by loading the
program from the first memory card into the Test Set, inserting an initialized
SRAM card, and then using the IBASIC SAVE command. Enter the following:

SAVE “MY_TEST:INTERNAL”

Y ou may list the names of the files stored in a memory card or disk catalog by
using the IBASIC CAT command. To display the file names on a memory card,
enter the following:

CAT “INTERNAL" or CAT

If the storage medium is already defined to be the memory card, then
"INTERNAL” isoptional. If you are entering many charactersinto the IBASIC
command line, it would be more efficient to connect aterminal to the Test Set.
See" Serial Port Configuration” on page 109. The same appliesif you have many
filesto list. File names displayed with the CATIBASIC command scroll up past
the top of the Test Set screen and cannot be scrolled down.

Detailed descriptions of IBASIC commands are contained in HP Instrument
BASIC (HP part number E2083-90000).
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Entering Parameters, Pass/Fail Limits, and External Device
Configuration

Parameters, pass/fail limits, and external device configuration entries offer
flexibility in the way that you use the Test Software. Default values for
parameters and pass/fail limits are included in the Test Software. This section
describes the process for changing those values.

NOTE: The Channel Information test function is not used by the Test Software. Base station
frequencies are coded into the Test Software, or are determined by messages sent by the
base stationto the Test Set. Entriesin thefieldsinthe TESTS (Channel Information) screen
will not affect the operation of the base station Test Software.

Parameters Parameters are values that you enter to optimize the Test Software for your use.
Many of the parameters are determined by examining your test needs. An
example of thisis the parameter GN site has LNAs. Other parameters are
determined by performing measurements to calibrate itemsin your Test System.
An example of thisisthe parameter RX path loss to antenna 1.

See "Conventions Used," in chapter 1, on page 49 for descriptions of the terms
select and enter.

=

Toedit aparameter
value:

Press TESTS. The TESTS (Main Menu) screen will appear.

From the CUSTOM ZE TEST PROCEDURE: menu, select Par m Test
Par amet er s. The TESTS (Test Parameters) screen will appear.

N

Select Par m¥.
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Select the desired parameter number.
Select Val ue.
Enter the desired value using the DATA keypad, then press ENTER.

o u &~ w

e Usethe key to backspace.
* Press CANCEL to cancel entries and retain the old value.

7. Press k5lai n Menu) (or TESTS) to return to the TESTS (Main Menu) screen.
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Default values are set into the Test Software. Some of these are derived from
standard methods of measurement and some are derived from Motorola
requirements. L oad the MOT_CS Procedure and select the TESTS (Test
Parameters) screen to see the default values.

Y ou should verify that parameters are set properly after you select the TESTsto
be placed in your sequence. Lists of the parameters used by each of the TESTsare
contained in See chapter 5, "TESTSs - Reference” on page 143.

Some parameters are designed to provide flexibility in the way tests are run. For
example, the parameter GN auto exit adj allows you enter the number of
measurements that must be within specification before the program automatically
exits an adjustment procedure.

There areten general parameters that affect the operation of many of thetestsin
the Test Software. Those are listed bel ow:

GN always cal sig/scan [0=no 1=yes]

GN auto exit adj [0=no xx=times in spec]
GN perform adj [0=no 1=on fail 2=alwaysq]
GN perform extended tests [0=no 1=yes]
GN site [0=non-wireline 1=wireling]

GN site average voice level [AVL]

GN site has LNAs[0=no 1=yes]

GN test state of [0=INS-OPT 1=MANUAL]
GN type of site [0=omni 1=sec .skip ant]
GN verify al selections[0=no 1=yes]

Refer to the section "Determining Calibration Parameters' on page 81 for details
on how to obtain values for parameters that require a measurement.

Refer to chapter 6, "Parameters - Reference," on page 187 for a description of
each parameter.

Refer to chapter 5, "TESTs - Reference,”" on page 143 for lists of the parameters
that are used in each TEST.

Parameters remain in battery-backed-up memory until you select a Procedure to
run. If you wish to prevent the parameters from being lost when a new Procedure
is selected, save the parametersin a Procedure. See " Saving a Procedur€" on page
92.
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Pass/Fail Limits Pass/fail limits (specifications) are values that you enter to set acceptance limits

(Specifications) for tests. Default values are available in the Test Software. These values have
been derived from standard methods of measurement or from Motorola
requirements.

=

To edit a pass/fail
limit value:

Press TESTS. The TESTS (Main Menu) screen will appear.

From the CUSTOM ZE TEST PROCEDURE: menu, select Spec Pass/ Fai |
Li m ts. The TESTS (Pasy/Fail Limits) screen will appear.

Select Spec#.
Select the desired pass/fail limit number.

N

Select Lower Limt orUpper Linit,asappropriate.
Enter desired value using the DATA keypad and press ENTER.

o u &~ w

e Use thell key to backspace.
* Press CANCEL to cancel entries and retain the old value.

7. SelectCheck. TheChoi ces: menu will appear in the lower right-hand area of the
screen.

8. From theChoi ces: menu, select the combination of upper and lower limits to be
checked.

A lock is provided to prevent access to the pass/fail limits (specifications). See
"Securing a Procedure" on page 95.

Pass/fail limits (specifications) are not required to be changed when you select a
TEST or change the TESTsin your sequence. Each TEST includes applicable
pass/fail limits.

Y ou should verify that pass/fail limits are set properly after you select the TESTs
to be placed in your sequence. Lists of the pass/fail limits used by the TESTs are
contained in chapter 5, "TESTs - Reference,”" on page 143.
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See chapter 7, "Pass/Fail Limits (Specifications) - Reference," on page 197 for a
description of each pass/fail limit.

Pass/fail limits remain in the Test Set battery-backed-up memory until you select
a Procedure to run. If you wish to prevent the pass/fail limits from being lost
when a new Procedure is selected, save the pass/fail limitsin a Procedure. See
"Saving a Procedure" on page 92.
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External Device
Configuration

Configuration defines the equipment arrangement that you use for data collection,
RF and audio switching (or use of a splitter), printing, and logging of base station

messages.
Seefigure 14 for atypical TESTS (External Devices) screen.

Insrt Ins
Ins# Calling Name Model Addr l_

Options pd Delet Ins

TESTS (Edit Configuration)

P ins |
4 IECHEERT
[ Edit Freq
(70 0

RF GEN
RF ANL
AF ANL
SCOPE

HP8921A

QwOwro

SPEC ANL
ENCODER
RADIO INT

MORE

Figure 14

A Typical TESTS (External Devices) Screen

The entries shown in figure 12 set the Configuration to do the following:

* Collect data in an ASCII file using an HP-IB disk drive with address 700. 150 records
are allocated.

» Use the Test Set Radio Interface Card to control switches.
» Print test results to a serial printer.

* Log base station commands and messages to the Test Set display.

See "Conventions Used," in chapter 1, on page 49 for descriptions of the terms
select and enter.
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Toenter a 1. PressTESTS. The TESTS (Main Menu) screen will appear.

configuration item: Fromthe SET UP TEST SET: menu, select Cnf g Ext ernal Devi ces. The
TESTS (External Devices) screen will appear.

Select | nst #.
Select the desired | nst number (the next available field).

N

Presskll nsrt I nsork2Del et | ns toinsertor deleteinstrumentsasappropriate.

o o &~ W

Select Cal | i ng Nane. The Choi ces: menu will appear in the lower right-hand
area of the screen.

7. Using the characters availablein the Choi ces: menu, enter thedesired Cal | i ng
Nane. (See table 3, " Configuration Table Entries' on page 106)

» Use thell key to backspace.
» Press CANCEL to cancel entries and retain the old entry.
8. When the entry is complete, sel@tne from the menu.

9. Repeat folOpt i ons, Mbdel , andAddr fields as appropriate.

Default configuration entries are not included in the Test Software. Y ou must
enter the RF and audio switch or splitter arrangement that you wish to use.
Messages will be displayed if you do not make necessary entries into the TESTS
(External Devices) screen. If aswitch is specified, the Test Software will initially
display the necessary connections and then automatically control RF and audio
switching during test.
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If asplitter is specified, the Test Software will display the necessary connections
and prompt you to change the audio connections manually. A calling name of
SPL itter configuresthe Test Set to not display connectivity information each time
an antenna connection must be changed. Each time an audio connection must be
made (Test Jack or RCV out) to the Test Set audio in, the Test Software will
prompt you to make the connection. Thisallows you to use the Test Set without a
mechanical switch box. The splitter, cable losses, and coupler to the antenna ports
(if used) must be calibrated and the RX path loss factors entered into the Test Set
TESTS (Test Parameters) screen. The major disadvantage with using a splitter
instead of amechanical switch isthat, if the base station under test has a miss-
wired antenna selection, the test will not fail because the RF signal is applied to
all antennas simultaneously.
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If neither switch nor a splitter is specified, the Test Software will display
connections and prompt you for manual changes.

The external device configuration remains in the Test Set battery-backed-up
memory. The external device configuration used after power-up isthe same one
that was in the Test Set memory when the last power-down occurred.

The external device configuration is not saved with a Procedure to a memory
card, RAM disk, or external disk drive.

Thekey wordsintable 3, "Configuration Table Entries' on page 106 are used by
the Test Software to provide information about the particular disk drive, signal
path switches, and printers in your Test System.

The uppercase charactersin the calling names, options, and model numbers are
required. The lower case characters are optional.

See " Configuration for Data Collection" on page 110 for examples of
information that you can enter into the TESTS (External Devices) screen.
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Table3 Configuration Table Entries
Purpose Inst# Calling Name Options Model Addr Description
Data Collection 1t DATA collection X2 To HP-IB disk drive.
Options:®
Ascl4 LIF format®
or BDAT* LIF format®
or (EXT)® DOS filetype
or blank” DOS or HP-UX file type’
REC=xxxxx® Number of records
1 DATA collection 1 To memory card
Options:3
AsCll4 LIF format®
or BDAT# LIF format®
or (EXT)® DOS filetype
or blank” DOS or HP-UX file type’
REC=xxxxx® Number of records
1 DATA collection 9 Serial to external computer (laptop)
RF & Audio 2t SWITCH HP 8921A Test Set Radio Interface
Switching
Options:®
Low?® Inverts polarity
Switch HP 3488A HP 3488A Switch Control Unit
Switch DUPLEXER Duplexer/Pad Switch Unit
/PAD
SPLitter RF Splitter in RX path
T1module External T1 Module
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Table3 Configuration Table Entries (Continued)
Purpose Inst# Calling Name Options Model Addr Description
Printing Test at PRINTER 7xx2 HP-IB Printer
Results
PRINTER 9 Printer, Serial
PRINTER 15 Printer, Parallel
Options:
LN=xx XX
START™0 Form feed at the start of each TEST in the sequence
END Form feed at the end of each TEST in the sequence
4t ESCAPE SEQuence 7xx2 Printer options to HP-1B printer
9 Printer options to Seria Printer
15 Printer options to Parallel Printer
Options: Options to contral printing features
Logging 41 LOGging 0 Logging Off
Commands/
Messages LOGging 1 Log to screen
LOGging 7xx2 HP-IB Printer
LOGging 9 Seria Printer

1. Theinstrument numbers may be in any order. For example. DATA Collection might include Inst#-3.

2. xx = Last two digits of HP-IB address.

3.These options apply to disk drive and memory card data collection, but do not gpply when collecting data with Addr=9.
4. A filetype. See "Data Collection" on page 113.

5. See "Data Collection" on page 113

6.A DOSfile name extension. For example, the file name might be CELL 1.EXT.

7.DOS isused if the disk format is DOS. HP-UX isused if the disk format isLIF.

8. Number of records. See "Data Collection" on page 113.

9. LOW resultsin aTTL/CMOS low-state drive selecting a switch position.

10.Multiple options may be separated by acomma or space.
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Making Entriesin a Test Set Configuration Screen

Serial Ports

Three screens are used in the Test Set to configure the various aspects of the Test
System operation. These are:

« CONFIGURE -- This screen defines general settings for making measurements; screen
intensity; beeper volume; and RF signal parameters such as RF generator/analyzer off-
set, channel standards and characteristics, and signal loss/gain compensation. Access
the screen by pressing SHIFT, then CONFIG. See the Tedts8es Guidefor more
detailed information.

¢ 1/O CONFIGURE -- This screen defines settings for HP-IB and serial communications.
Depending on your use of the HP-1B and Serial ports, you might be required to
use this screen to set up communication and protocol characteristics. Access the
screen by selectingbr e from theTo Scr een menu in the TESTS (Main Menu)
screen, then selecting® CONFI Gfrom the list.See the Test Sétser's Guidefor
more detail ed information.

e TESTS (External Devices) -- This screen defines settings for external devices such as
printers and switches that use the HP-IB and the serial ports. (Most external devices use
the HP-IB port for control; a serial printer can use the serial port for printing test re-
sults.) Access the screen by selectind g Ext er nal Devi ces from theSET
UP TEST SET: menu inthe TESTS (Main Menu) screen. See the Tesdii Ssts
Guidefor more detailed information.

There aretwo serial ports on the Test Set: Serial and Serial B.

The Serial port is available when you use the instrument manually. It allows you
to print screens or connect aterminal to operate the Test Set remotely. The Serial
port may also be used to print test results or for data collection when tests are
being run. Y ou must make entries to the I/0 CONFIGURE screen if you use the
Serial port.

The other serial port, Serial B, can be controlled only from IBASIC. It isused by
the Test Software to send commandsto, and receive messages from, the base
station. The setup conditions for this port are set automatically by the Test
Software and cannot be entered manually.
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Serial Port Setting up the serial port consists of configuration for printing test results, for data
Configuration collection, and for terminal or PC operation. These are described in the following
sections.

Configuration for Printing Test Results

The characteristics of the Serial port are determined by settingsin the I/O
CONFIGURE screen. The Test Software sets some of the fields on this screen,
but it does not set the following serial configuration items:

e Serial Baud
e Parity

e Data Length
e Stop Length
e Rcv Pace

e Xnt Pace

Y ou must make entries manually into these fields. Determine the characteristics
of your printer and enter those into the I/0 CONFIGURE screen. The entries will
be retained after a power-down/ power-up cycle.

Y ou must make entriesinto the TESTS (External Devices) screen to use the serial
port for printing test results. See " Configuration for Data Collection" on page 110
for the key words that you must enter.

n
@
-
=3
=}
«Q
c
©

€ Jaydeyd

109



Chapter 3, Setting Up

Making Entries in a Test Set Configuration Screen

Configuration for Data Collection

The characteristics of the Serial port, when used for data collection, are
determined by settings on the I/0 CONFIGURE screen. The Test Software sets
some of the fields on this screen, but it does not set the following serial
configuration items:

Serial Baud
Parity

Data Length
Stop Length
Rcv Pace

Xnt Pace

Y ou must make entries manually into these fields. Determine the characteristics
of your computer and enter those into the /O CONFIGURE screen. The entries
will be retained after a power-down/ power-up cycle.

Y ou must make entriesinto the TESTS (External Devices) screen to use the serial
port for data collection. See "HP-IB Port Configuration" on page 112 for the key
words that you must enter.
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Configuration for Terminal or PC Operation

It is preferable and more efficient to enter long strings of charactersinto fields
using aterminal. The characteristics of the Serial port, when used for instrument
control from aterminal or terminal emulator, are determined by settings on the
I/O CONFIGURE screen.

Set the following:

e Serial Intolnst
* | BASIC Echo toOn
* Inst EchotoOn

Set the remaining configuration entries to match the settings of your terminal or
PC program.

Seethe Test Set User’s Guidefor lists of charactersthat will control the Test Set.

Configuration for Printing Screens

Y ou may use acompatible serial printer to print what is currently displayed on the
Test Set screen. This will require that you switch to the TESTS (Printer Setup)
screen, and select Seri al under Printer Port: inthePRI NT SETUP: |i st.

You may also enter atitle under Qut put Headi ng: inthe TESTS (Printer
Setup) screen. The will appear at the top of the printout.
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HP-IB Port
Configuration

If you use an HP-IB printer, you are not necessarily required to make entriesinto
the 1/0O CONFIGURE screen. The Mode field in the /O CONFIGURE screen
must be set to Cont r ol . If it isnot, the Test Software will do so for you if you
answer Yes to the prompt. The setting will be retained after power-down.

If you wish to use an HP-1B printer to print test results, you must enter the
keyword “PRINTER” and the 3-digit HP-IB address into the TESTS (External
Devices) screergee "Configuration for Data Collection” on page 110. You must
also selecPri nt er underQut put Results To: inthe TESTS (Execution
Conditions) screersee "Test Execution Conditions,”" in chapter 4, on page 135.

If you wish to use an HP-IB printer to print what is currently displayed on the Test
Set screen, you ust select or enter the following information:

¢ |nthe I/O CONFIGURE screen d¢tbde to Cont r ol

* Inthe TESTS (External Devices) screen, enter the last two digits of the HP-IB address
of your printer into theAddr field.

¢ Inthe PRINT (Printer Setup) screen, seldet | B underPri nter Port:.

You may also enter atitle under Qut put Headi ng: inthe TESTS (Printer
Setup) screen. The will appear at the top of the printout.
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Data Collection

The Test Software has the capability to save test resultsto an SRAM card, to an
external disk drive, or to aPC.

Collection to an Y ou must make entries into the TESTS (External Devices) screen to describe the
SRAM Card or type of data collection that you wish to use.
Disk

Tomake External 1. Seethe procedure “To enter a configuration item:in "Entering Parameters, Pass/

Devices entries: Fail Limits, and External Device Configuration" on page 99
2. Enter DATA CintotheCal 1 i ng Nane field nextto| nst # 1. The entry will look
like:
1 DATA C
3. Enter anumber into the Addr field, depending on the type of storage medium that you
wish to use:

If you wish to use an SRAM card, enter 1 into the Addr field:
1 DATA C 1

If you wish to use an external disk drive, enter the HP-IB disk address. For
example, if the drive you are using is set to 700, the display should look like:

1 DATA C 700

Inthisexample, DATA C wasentered into | nst #=1. The calling names may be
ordered in other ways. DATA C might bein | nst #=2; PRI NTER might bein

| nst #=1. The Test Software supports data storage on Logical Interchange
Format (LIF) and Disk Operating System (DOS) disk formats. Storage may be to
any of thefollowing file types:
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* ASCII files under LIF
« BDAT files under LIF

¢ HP-UX files under LIF
« DOS files under DOS

Thefiletypes under LIF can be used by the Test Set IBASIC controller and some
HP workstations. The DOS format is required if you wish to use the disk with a

PC. Y ou will specify the file type with the entry that you make into the Opt i ons
field immediately below DATA C. If nofiletypeisentered, and the disk format is
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LIF, the Test Software will select an HP-UX file type. If no filetypeis entered,
and the disk format is DOS, the Test Software will select aDOS file type. For
example, if you are using a DOS file and you are not using an extension on the
file name, the entry inthe TESTS (External Devices) screen will look like:

1 DATA C 700

If you wish to use an ASCII, BDAT, or HP-UX file, you may specify the number
of records allocated to the file. The DOS file is automatically updated as data are
stored, s0 record allocation is not required. If you wish to use HP-UX files, you
must enter REC= to establish a usable number of records. REC=20480 setsthesize
to be the same as the default number of 256-byte records used for ASCI| files (80
x 256). Enter the REC= after the file type. For example, to use an ASCII file with
200 records of 256 bytes each, enter REC=200 into the Opt i ons field. The
display will appear as follows:

1 DATA C 700
ASCI | REC=200
The default number of records, used when no REC= entry is made, is 80.

Itemsin the Opt i ons field may be separated by acomma or a space.

Initializing a Disk

If you are starting with a blank disk, you must initialize it to the format that you
have selected. Disk drives require specific commands to perform initialization.
Test Set IBASIC commands to initialize some disks are described here. Y ou
should verify that the drive that you wish to use can be controlled by the Test Set,
and that you are initializing a disk using a drive or PC that has a compatible
format.
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Toinitializeadisk 1. Verify that the Test Set Mode on the 1/O CONFIGURE screen is set to Cont r ol .

t(_) LIF '_n an HP-1B 2. Enter thefollowing into the TESTS (IBASIC Controller) screen IBASIC command
disk drive: line:

INITIALIZE “:,7XX,Y”
where:
XX=the HP-IB address of the disk drive, and
y=the unit number of the drive

Toinitializeadisk  Follow the procedure for the LIF format, replacing the INITIALIZE
toDOSinan HP-IB statement with.

drive: INTIALIZE “DOS:,7xx.y:"

Initializing an SRAM Card

There aretwo waysto initialize an SRAM card. If you have aterminal emulator
attached to the Test Set, you may type acommand into the IBASIC command
line. A second way to initialize a card isto run the ROM program RAM_MNG.

Toinitialize an SRAM card for use under the LIF format, type the following into
the IBASIC command lineinthe TESTS (IBASIC Controller) screen:

INITIALIZE “:INTERNAL”"

To run RAM_MNG, select the TESTS (Main Menu) screen, select ROMas the
Location: , select RAM_MN@s the Procedure: , and press Run Test . Follow
the displayed instructions.

CAUTION: Loading RAM_MNG will delete any procedure or program in memory.

Toinitialize an SRAM card for use under the DOS format, type the following into
the IBASIC command lineinthe TESTS (IBASIC Controller) screen:
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INITIALIZE “DOS:INTERNAL”
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Collection to aPC

To set up for data
collection to a PC:

Retrieving Data
from an SRAM
Card

Test results may be supplied from the Serial port to avariety of devices. An HP
100L X Palmtop, PC, laptop, or terminal may be used. A terminal emulator can
log the test results to afile. Examples of terminal programs are HP Advancelink
and ProComm, a product of DataStorm Technologies, Inc. See the HP 8921A
Programmer’s Guid€HP part number 08921-90031) for information on setting
up the AdvancelLink program.

1. Accessthe TESTS (Externa Devices) screen.
2. Enter DATA CintotheCal | i ng Nane field nextto | nst # 1:

1 DATA C
3. Enter 9 into the Addr field:

1 DATAC 9

Inthisexample, DATA C wasentered into | nst #=1. The calling names may be
ordered in other ways. DATA C might bein | nst #=2; PRI NTER might bein
| nst #=1.

The Test Set Serial port configuration must be set up. See "Configuration for
Terminal or PC Operation” on page 111

To retrieve the test results after those have been saved on an SRAM card, you
must run an IBASIC program. A program to transfer datafrom acardto a
terminal emulator islisted below. Y ou may type the program into the IBASIC
command line, inthe TESTS (IBASIC Controller) screen, from aterminal
emulator. See "Configuration for Terminal or PC Operation" on page 111

Make certain that any previous program in program memory is saved, because it
will be deleted in this operation.
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To enter thedata
retrieval program:

=

Press TESTS. The TESTS (Main Menu) screen will appear.

Fromthe SET UP TEST SET: menu, select | BASI C | BASI C Cntrl . The
TESTS (IBASIC Controller) screen will appear.

N

3. Movethecursor to thelarge field in the upper part of the display. Usethisfield to enter
IBASIC program statements and commands.

4. Enter SCRATCH to delete the previous IBASIC program. Make certain that it is saved
first.

5. Enter the following program:

10 DI M A$[ 120]
Sets the string length to 120.

20 ASSIGN @File TO "RES:INTERNAL";FORMAT ON
Opens a path to the SRAM card file called “RES” (for results).

30 ON ERROR GOTO 80
Exits at the end of the file.

40 LOOP

Sets up a loop to extract file contents.
50 ENTER @il e; A$

Transfers part of the file to the string.

60 OUTPUT 9; A$
The string is output at the Serial port.

70 END LOOP
Goes back to get more of the file.

80 END
End of the program.
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6. Enter RUN (or press k1 Run) to run the entered IBASIC program.
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IMPORTANT NOTE:

Retrieving Data
from a Disk

To enter thedata
retrieval program:

Remember! Thereisadifference between thek1l Run key andthekl Run Test key.The
k1 Run key is assigned as a default key on the TESTS (IBASIC Controller) screen.
Pressing it will start an IBASIC program that isloaded into program memory. Thek1 Run
Test key isassigned as adefault key onthe TESTS (Main Menu) screen. Pressing it will
load the programthat resultsfromthe Sel ect Procedur e Fi | enane: andSel ect
Procedure Locati on: entriesonthe TESTS (Man Menu) screen.

One way to retrieve the test results from adisk isto run an IBASIC program. A
program to transfer datafrom a disk to aterminal emulator is given below. You
may type the program into the IBASIC command line from the terminal emulator.

Make certain that any previous program in program memory is saved, because it
will be deleted in this operation. The file name for this example is “RES”. The
disk address is 700, and the drive number is 0. The entire file name is

RES: , 700, 0.

1. PressTESTS. The TESTS (Main Menu) screen will appear.

2. Fromthe SET UP TEST SET: menu, select| BASI C | BASI C Cntrl . The
TESTS (IBASIC Controller) screen will appear.

3. Movethecursor to thelarge field in the upper part of the display. Usethisfield to enter
IBASIC program statements and commands.

4. Enter SCRATCH to delete the previous IBASIC program. Make certain that it is saved
first.

5. Repeat step 5 of the procedure for " Retrieving Data froman SRAM Card" on page
116, except substitute the following for line 20:

20 ASSIGN @File TO "RES:,700,0”
Opens a path to the file called “RES”(for results).

6. Enter RUN (or press k1 Run) to run the entered IBASIC program.
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What are Tests?

What are Tests?

TESTS

TESTs

The terms “TESTS”, “TESTs”", and “tests” have different meanings. The
following paragraphs describe these meanings.

The TESTS (Main Menu) screen is the user interface to the internal IBASIC
controller. This screen is displayed when the TESTS key is pressed.rébe sc
title “TESTS” is used to refer to the capability of the Test Set to perform
sequential steps, comparing measurements to specifications. It doefenot r
directly to the HP 11807B Option 040 Test Software TESTSs or to the tests
described below. SEFESTS (Main Menu) Screen” on page 122.

Sub-screens may be called from the TESTS (Main Menu) screen. These are
accessed by selecting the fields underdb®TOM ZE TEST PROCEDURE: and
SET UP TEST SET: headings on the TESTS (Main Menu) screen. These sub-
screens allow you to edit pass/fail limiterameters, and other items that
optimize the application of the Test Software.

Combinations of measurements, adjustments, commands to the base station, and
other program operations are performed in a series of TESTs. These TESTs are
included in the Test Software, and are numbered 1 through 11. Each of the TESTs
performs a specialized task.

The names of the TESTSs are:
TEST_01 - Laptop emulator
TEST_02 - URDM or RDM frequency/level
TEST_03 - Voice transceiver
TEST_04 - Signaling transceiver MANUAL mode
TEST_05 - Scanning receiver MANUAL mode
TEST_06 - Combiner adjustment
TEST_07 - Wideband data on active voice chan
TEST_08 - Manual switch & calibration aid
TEST_09 - Calculate transmitter power
TEST_10 - Voice channel manual test mode
TEST_11 - Test Menu
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A test is a series of steps, or measurements, that determines if some item of base
station performance is acceptable. Within each TEST is one “test” or more. For
example, some of the tests performed in ‘TEST_02 - URDM or RDM Frequency/
Level” are listed below:

URDM #1 frequency error
URDM #2 frequency error
URDM #1 level
URDM #2 level

You may run TEST_01 through TEST_11 in whatever order is best for your
application. For example, you might wish to put “TEST_01 - Laptop Emulator”
before a TEST requiring that the cell site be taken out of service.

The formal order of TESTs is entered by accessing the TESTS (Order of Tests)
screen, selecting TESTs from a menu, and entering those TESTSs into a sequence.
For instances in which you might like to run TESTs in an impromptu sequence, or
run multiple TESTs out of sequence, you may do so by using “TEST 11 -- Test
Menu”. Both of these methods are described in this chapter.
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TESTS (Main Menu) Screen

Figure 15

The TESTS (Main Menu) screen is the main screen of the “Tests Subsystem,”
which is a group of@eens that can be used to loagstomize, and run

automated test programs. Your HP 11807B Option 040 Test Software is an
example of such a test program. Press TESTS, to access the TESTS (Main Menu)

screen. Sefigure 15 .

TESTS (Main|Menu)
Please select a Procedure to load.

LOAD TEST POCEDURE:
Select Procedure Location:

Select Procedure Filename: Library: Program:
MOT_CS

Description:

4 5
W RunTest |
28 Coniinue_|

+ T

CUSTOMIZE TEST PROCEDURE: SET UP TEST SET:

Channel Information
Test Parameters

Order of Tests
Pass/Fail Limits
Save/Delete Procedure

To Screen

RF GEN
RF ANL
AF ANL
SCOPE
SPEC ANL
ENCODER
DECODER
RADIO INT

A Typical TESTS (Main Menu) Screen

The following list describes the fields in the TESTS (Main Menu) screen.

1. Select Procedure Location: -- Usethisfield to select the location from
which the Procedure will be retrieved. When you select thisfield, the Choi ces:
menu will appear inthelower right-hand area of the screen. Select thelocation (usually,
Car d) from the menu. See "Procedures,”" in chapter 3, on page 91.

2. Sel ect Procedure Filenane: -- Usethisfield to select the name of the
Procedure file to be retrieved. When you select thisfield, the Choi ces: menu will
appear in the lower right-hand area of the screen. Select the filename from the menu.

See "Procedures,” in chapter 3, on page 91.
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3. Li brary: -- The Test Software displays the name of the library in thisfield. (The
library isloaded from the Test Software OTP card. It containsthe names of all available
TESTS, parameters, and pass/fail limits.)

4. USER key labels -- The numbers correspond to the programmable USER keys, k1
through k5. Use theindicated key to perform the listed function quickly. Some or all of
the five key labels will appear, dependent upon programming. The Test Software
contains three default key assignments. Y ou may assign or reassign these keys using
the SHIFT, ASSIGN and SHIFT, RELEASE keys. See"USER Keys," in chapter 5, on
page 144.

5. Functionsfields -- Use these fields to access Help, run a TEST, or continue a TEST.

NOTE: Y ou may select any of the above functions by either selecting the field or pressing the
assigned USER key (k1 through k5), asidentified by the label to the left of the field.

6. To Screen -- Usethesefieldsto accessthe Test Set instrument screens. Selecting
one of these fields or pressing one of the SCREEN CONTROL keys exits the TESTS
(Main Menu) screen.

7. CUSTOM ZE TEST PROCEDURE: -- Usethese fields to access the screens for
channel information; for editing test parameters, order of tests, and pass/fail limits; and
for saving and deleting TESTSs. See "Entering Parameters, Pass/Fail Limits, and
External Device Configuration," in chapter 3, on page 99. See "Procedures,” in
chapter 3, on page 91.

8. SET UP TEST SET: -- Usethesefieldsto accessthe screens for setting execution
conditions, for configuring external devices, setting up a printer, and for accessing
IBASIC operations. See"Entering Parameters, Pass/Fail Limits, and External Device
Configuration," in chapter 3, on page 99.

NOTE: The TEST S (Printer Setup) screen 1Isnot used by Test Sottware at thistime. To set
up a printer, you must access the TESTS (External Devices) and TESTS
(Execution Conditions) screens. Also, see"Configuration for Printing Test Results,"
in chapter 3, on page 109.
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Starting the Program

NOTE:

If you are using this Test Software for the first time, See " Getting Started,” in chapter 1,
on page 34. That section describes |oading and running the default Procedure, named
MOT _CS, that is on the your Test Software OTP card.

This default Procedure shipped with your Test Software does not include the
calibration parameters for each of your cell sites, so you must load and run
Procedures that you have created for each of your cell sites. See chapter 3,
"Setting Up," on page 69.

This section describes starting and running the Test Software after you have
created the Procedures that contain your cell site calibration parameters and other
conditions. Examples are included to describe the steps that you might take.

The steps that you perform will depend on:

* Whether the Procedure that you wish to run is loaded into the Test Set battery-backed-
up memory.

* Whether the Test Software code file is loaded into the Test Set battery-backed-up
memory.

* Where the Procedure and other files are stored.

* Whether the base station is locked.
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If the base station is locked, perform the following steps to unlock it.

1. Pressthe Test Set POWER switch.

Wait for completion of self-tests.

Insert the Test Software OTP card into the slot on the Test Set front panel.

A WD

Connect the Test Set to the base station. See figure 4, "Cell Siteto Test Equipment
Interconnections," on page 72.

o

Press TESTS. The TESTS (Main Menu) screen will appear.

6. Fromthe CUSTOM ZE TEST PROCEDURE: menu, select Seqn Or der of
Test s. The TESTS (Order of Tests) screen will appear.

7. Select TEST_01.

8. PressTESTS.

9. Presskl (Run Test).
10. Unlock the base station:

a. Reset the controller boards.

b. Atthe prompt from the base station (typically a “#"), type the unlock password. The
base station prompt will change to a “>".

c. If the CSC displays a red light, type MAN to enter the manual mode.

After unlocking the base station, select the operation that you wish to performin a
manner consistent with the following four examples.

I here are two methods tor selecting a 1 ESI. Thefirst method usesthe 1ESIS
(Order of Tests) screen, and is described in Examples 1, 2, and 3. It is appropriate
for typical testing. The second method uses TEST 11, and is provided for
instances of running TESTsin an impromptu sequence. It is a simplified method
for proceeding from a particular TEST to another particular TEST, in any order,
and is described in Example 4.
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Example 1:

To load the Test
Softwareand run a
TEST

Assume the following:

Y ou ran a program other than the HP 11807B Option 040 Test Software. Because
of this, the Procedure and the program are no longer resident in the Test Set
battery-backed-up memory. You wish to run “TEST_02 - URDM or RDM
Frequency/Level".

In this case:
1. Pressthe Test Set POWER switch.
2. Wait for completion of self-tests.

3. Connect the Test Set to the base station. See figure 4, "Cell Site to Test Equipment
Interconnections," on page 72.

4. Insert the SRAM card that contains your Procedures into the front panel slot.
5. Press TESTS. The TESTS (Main Menu) screen will appear.

6. Choose Sel ect Procedure Location:.TheChoi ces: menuwill appearin
the lower right-hand area of the screen.

7. From the Choi ces: menu, select Car d.

8. Choose Sel ect Procedure Fil enane:.TheChoi ces: menuwill appear in
the lower right-hand area of the screen.

9. Fromthe Choi ces: menu, select the desired Procedure (that includes Test_02).

10. From the CUSTOM ZE TEST PROCEDURE: menu, select Seqn Or der of
Test s. The TESTS (Order of Tests) screen will appear.

11. Select TEST_02.

12. Remove the SRAM card and insert the Test Software OTP card.
13. Press TESTS. The TESTS (Main Menu) screen will appear.

14. Presskl (Run Test).
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Example 2: Assume the following:
Torun adifferent

TEST You are at the same cell site and you wish to test a voice transceiver. “TEST 01 -

Laptop Emulator” had been run previously and the base station had been
unlocked, and then the Test Set was powered off. The Test Set was not used to run
some other program, so the MOT_CS program is still in the Test Set battery-
backed-up memory. Now, you wish to run “TEST_03 -Voice Transceiver”.

In this case:
1. Pressthe Test Set POWER switch.

2. Wait for completion of self-tests.

3. Ifitisnot still connected, connect the Test Set to the base station. Seefigure 4, "Cell
Steto Test Equipment Interconnections,” on page 72.

4. Press TESTS. The TESTS (Main Menu) screen will appear.

5. FromtheCust oni ze Test Procedure: menu, select Seqn Or der of
Test s. The TESTS (Order of Tests) screen will appear.

6. Select TEST_03.
7. PressTESTS. The TESTS (Main Menu) screen will appear.
8. Presskl (Run Test.)
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Example 3:
Toload and run a
new Procedure

Assume the following:

Y ou have left Cell Site #1 to test at Cell Site #2, and the Procedure CELL_1 isin
the Test Set battery-backed-up memory. Y ou must replace it with the Procedure
CELL_2. No other programs have been loaded, so the MOT_CS program is still in
the Test Set battery-backed-up memory.

In this case:

1
2.
3.

9.

Press the Test Set POWER switch.
Wait for completion of self-tests.

Connect the Test Set to the base station. See figure 4, "Cell Site to Test Equipment
Interconnections," on page 72.

Insert the SRAM card that contains your Procedures into the front panel card slot.
Press TESTS. The TESTS (Main Menu) screen will appear.

Choose Sel ect Procedure Location:.TheChoi ces: menuwill appearin
the lower right-hand area of the screen.

From the Choi ces: menu, select Car d.

Choose Sel ect Procedure Fil enane: . TheChoi ces: menu will appear in
the lower right-hand area of the screen.

From the Choi ces: menu, select Cel | _2.

10. From the CUSTOM ZE TEST PROCEDURE: menu, select Seqn Or der of

Test s. The TESTS (Order of Tests) screen will appear.

11. Select the TEST that you wish to run.
12. Press TESTS. The TESTS (Main Menu) screen will appear.
13. Presskl (Run Test )
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Assume the following:

Y ou are at the same cdll site and you wish to run an impromptu series of TESTS.
“TEST_01 - Laptop Emulator” had been run previously and the base station had
been unlocked, and then the Test Set was powered off. The Test Set was not used
to run some other program, so the MOT_CS program is still in the Test Set
battery-backed-up memory. Now, you wish to run “TEST_03 -Voice

Transceiver” and several other tests, perhaps multiple times.

In this case:
1. Pressthe Test Set POWER switch.
2. Wait for completion of self-tests.

3. Ifitisnot still connected, connect the Test Set to the base station. Seefigure 4, "Cell
Steto Test Equipment Interconnections,” on page 72.

4. Press TESTS. The TESTS (Main Menu) screen will appear.

5. Fromthe Cust oni ze Test Procedure: menu, seect Seqn Or der of
Test s. The TESTS (Order of Tests) screen will appear.

6. Select TEST_11. Thename “Test Menu” will appear under tbescri pti on
column.

7. Pressthe TESTS key again to return to the TESTS (Main Menu) screen.
8. Press kl1Run Test) to begin. The TEST_11 screen will appear.

9. Select TEST_03. The TEST will run. Upon completion of TEST_03, the TEST_11
screen will appear again.

10. Select the next TEST that you wish to run. The selected TEST will run, and the
TEST_11 screen will appear again.

11. Repeat step 8 as many times as required.

12. After you have completed running the TESTSs, select Exit (the first item in the
TEST_11 menu). The TESTS (Main Menu) screen will again be displayed.
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Chapter 4, Running Tests
When the Program Starts Running

When the Program Starts Running

NOTE:

The Test Software will start when you press k1 (Run Test).

When you select and load a Procedure, the Test Software enters into the Test Set
memory the parameters, pass/fail limits, and testing order that were stored with
that Procedure. (The Test Software uses the |ast sets of parameters, pass/fail
limits, and testing order that were entered.) Subsequent changes to parameters,
pass/fail limits, and testing order will be stored in the Test Set battery-backed-up
memory.

Soon after starting the program, you might see two types of display information that do not
apply to the action you have taken.

A message in the second line of the display might have been in place before you
started running the program.

Also, the main display area of the Test Set screen might contain information
placed by a previously run program.

The Test Set display and message line will usually be cleared soon after the
program starts.

The Test Software will produce a graphic display of connections at the timewhen
these must be made. Do not make a connection to the Test Set RF IN/OUT
connector until a prompt to do so appears on the Test Set screen. (The Test
Software zeroes the Test Set power meter automatically as the Test Software is
initializing; an error will be introduced if RF power is applied while zeroing is
occurring.) The Test Software will display a message to prompt you to disconnect
the RF IN/OUT connection before zeroing begins.

System initialization will begin after you presskl (Run Test).

Y ou might have to wait several minutes after pressing k1 (Run Test ) for the
initialization to be completed. If the program is stored in the Test Set battery-
backed-up memory when you presskl (Run Test), initialization will be
performed in considerably less time.

If data collection is set up, you will be prompted for the name of your data
collection file.
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Chapter 4, Running Tests
When the Program Starts Running

AsTESTs are being run, a USER key is sometimes assigned to allow you to
access the base station control program. PresstheLapt op USER key to access
the laptop emulator mode. Once you have finished with the base station control,
you can return to the testing at the same point you left off. Y ou can also run the
laptop emulator as atest. See"TEST 01 - Laptop Emulator" on page 149.

M essages to and from the base station can be logged (to a printer or PC) asthe
tests proceed. See "To enter a configuration item:" on page 103 for details on the
callingname ( LOG) that can be entered into the External Devices screen to enable
logging.

Refer to chapter 5, "TESTs - Reference,”" on page 143 for details about each of the
TESTsin the sequence.
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Chapter 4, Running Tests
Entering the Order of TESTs

Enteringthe Order of TESTs

A Procedure may consist of one TEST or multiple TESTSs. If aProcedure contains
multiple TESTs, when the first TEST isfinished, the next will run. For example,

you might wish to put “TEST_01 - Laptop Emulator” before a TEST requiring the
cell site to be taken out of service.

If you wish to run one of the TESTs in a Procedure, you may select that individual
TEST and use it to create a Procedure with a single test. To do this, load the
Procedure, then edit the order of TESTs and change the single TEST to the one
that you wish to run. For example, if yate tedhg primarily voice transceivers,

you might ceate a Procedure thairesists of only “TEST_03 -Voice

Transceiver”. SeéSarting the Program” on page 124 for examples of loading a
Procedure and selecting a TEST.

If you are testing while the cell site usage is low, you should use the MANUAL
mode for all TESTs. Tests might run faster because of the low level of base
station activity. Fewer messages will be sent from the base station to the Test Set.
If you are testing while the cell site usage is high, the In-Service Optimization
mode may be used if care is taken to prevent measurement errors caused by off-
air signals. Some TESTSs are designed such that they must be run in the
MANUAL mode. Seechapter 5, "TESTSs - Reference,”" on page 143.

The order of tests will remain in the Test Set battery-backed-up memory.

The order of tests may be securé&de " Securing a Procedure,” in chapter 3, on
page 95.
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Entering the Order of TESTs

ToedittheOrder of 1. PressTESTS. The TESTS (Main Menu) screen will appear.

Tests: 2. Fromthe Cust oni ze Test Procedure: menu, select Seqn Order of
Test s. The TESTS (Order of Tests) screen will appear.

3. If thereisno TEST displayed in the top (or only) field in the column labelled Test
Nane, select the field in this column and select a TEST.

4. Presskl (I nsrt St p) until the sequence includes as many steps as you wish. When
you pressthis key, the TEST in the displayed sequence with the St ep# highlighted
(inverse video) will be copied into a new sequence location immediately after the
highlighted one. The TESTsthat follow in the sequence will be scrolled down by one
step. This key does nothing if there are no itemsin the sequence.

5. Pressk2 (Del et St p) to delete a highlighted step in the sequence. When you press
this key, the TEST in the displayed sequence with the St ep# highlighted (inverse
video) will be deleted. The TESTsthat follow in the sequence will be scrolled up by
one step.

6. If the sequence steps scroll past the bottom or top of the display: Select the field in the
column labelled St ep # and rotate the CURSOR CONTROL knob to display al or
part of the sequence.

7. Tochangethe TEST that isin aparticular step in the sequence:
» Select the highlighted (inverse video) field in the column lab&tesp#.

* Rotate the CURSOR CONTROL knob to move the cursor to the step number that
you wish to change.

* Pressthe CURSOR CONTROL knob.
» Select the highlighted (inverse video) field in the column labdlkst Name.
* Choose the TEST that you wish to place at this step humber.

8. TheYes/ No selection in the column labelléd | Chans? on the TESTS (Order of
Tests) screen is not used by the HP 11807B Option 040 Test Software. The channels to
be tested are determined by the Test Software.

See"Sarting the Program” on page 124 for examples of use of the TESTS (Order
of Tests) screen.

0O
>
D
<
Q
I

Y
c
=}
=}
=
Q
—
i
n

133




Chapter 4, Running Tests
TEST Configuration Settings

TEST Configuration Settings

At the start of each TEST, the Test Software will display a TEST configuration
menu. Thismenu contains alist of base station and Test System configuration
items appropriate for the TEST. The list shows the default configuration, but you
may set each item for a particular application. Some items offer numeric value
selections; others offer text selections. After you have entered an application
configuration, the Test Software will retain the settings until you select another
TEST.

Set an item as follows:

1. Movethecursor to the selection field at theright-hand end of theitem. The Test
Software will highlight the selection field dimly.

2. Pressthe CURSOR CONTROL knob to select the field.

3. Inthecase of a numeric selection, rotate the knob to obtain the desired value.
(If you turn the knob past the limit of the value in either direction, you will be
notified by a Test Set “beep”).

In instances in which theae a large number of values fravhich to select,
you may press k&t er ) and input the value using the DATA keys.

In the case of a text selection, rotate the knob to the desired selection.
4. Press the knob to enter the value or selection.

When you initiate the TEST, the Test Software checks the configuration first. If
you have entered an inappropriate value or selection, the Test Software will
display an error message that indicates the nature efttheand offers opins

for proceeding. Return to the TEST configuration menu to correct the problem.

After the Test Software checks the configuration, it displays a connection
diagram so that you may check the equipment connections.

NOTE: Connection diagrams are normally displayed at the start of testing. Depending on your
system configuration (whether or not you use a switch box), the connection diagrams may
be shown only when you first run the test. Subsequent runs will skip the display of test
connections.
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Test Execution Conditions

Test Execution Conditions

NOTE:

If Unit-Under-Test
Fails:

Test ProcedureRun
Mode:

In some situations, you might wish to change the way that the Test Software
workswhen atest result isobtained. Inthe TESTS (Main Menu) screen, theCnf g
Executi on Cond fieldinthe SET UP TEST SET: menu accessesthe TESTS
(Execution Conditions) screen that allows you to do this.

Test execution conditions are not retained after a power-down/power-up cycle.

The following test execution conditions may be set in the TESTS (Execution
Conditions) screen as required:

Y ou may select the action to be taken by the tests software on UUT failure as
either:

Cont i nue/
or

/ St op

The default is;
Cont i nue

If you select St op and a pass/fail result is F, the program will stop.

Y ou may select the run mode as either:
Cont i nuous/

or

/Single Step
The default is:

Cont i nuous/

Y ou may pause tests at certain times. If you select Si ngl e St ep, the Test
Software will pause after it compares atest determination and the expected resullt.
For example, atest will pause after the Test Software compares the resultsto a
pass/fail limit. Y ou may continue from the paused state by pressing

k2 (Cont i nue).
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Chapter 4, Running Tests
Test Execution Conditions

Output ResultsFor:

Output ResultsTo:

Output Heading:

Y ou may select the class of resultsto be displayed as either:
AL/

or

/ Failures

The default is:

Al

Y ou may specify that only the failed results will be displayed or printed. Thiswill
be useful if you generally do not print test results, and wish to ensure that failed
results will be displayed or printed.

Y ou may select the output destination as either:
Crt/

or

/Printer

The default is:

ot

Y ou may specify the destination of the test results. If you select Cr t , results will
be displayed on the Test Set screen. If you select Pri nt er , test results will be
sent to the Test Set screen and to aprinter. Y ou must make entriesin the TESTS
(External Devices) screen to specify the address of your printer. If you are using a
serial printer, you must also make entriesto the /O CONFIGURE screen to
match the serial port characteristics to those of the printer.

If you print out the test time summary, the printout will be done for each unit
under test, not at the end of an entire test sequence.

Y ou may use thisfield to enter a heading that will be printed or displayed. Enter
the heading information in the TESTS (Execution Conditions) screen as follows:

1. Select Qut put Headi ng: . The Choi ces: menu will appear in the lower right-
hand area of the screen.

2. Usingthelist of charactersintheChoi ces: menu, enter the charactersthat you
wish to appear in the heading.

3. Select Done when the heading is complete.
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HP-IB Control Annunciators

HP-1B Control Annunciators

Thewords, letters, and symbols at the top right-hand corner of the Test Set
display indicate these conditions:

DE- KEYED or KEYED -- Displays the state of the line that controls transmitter RF
power.

R -- Indicates remote operation from an external controller or IBASIC program in the
Test Set. This letter will be displayed while the Test Software is running.

L -- Indicates that the Test Set is monitoring, and is ready to receive a manual or remote
command.

T -- Indicates that the Test Set is communicating another HP-IB device.
S-- Indicates that a service request has been generated.

C -- Indicates that the Test Set is currently an active controller. Control mode is set on
the I/O CONFIGURE screen. The Test Set must be a controller if HP-IB peripherals
are to be controlled.

* -- Indicates that an IBASIC program is running, or that the IBASIC controller is
executing a command.

? -- Indicates that an IBASIC program is waiting for a user response.
- -- Indicates that the IBASIC program is paused.

SHI FT -- Indicates that the SHIFT key was pressed, and that the next key entry will be
shifted.
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Chapter 4, Running Tests
Pausing or Stopping a TEST

Pausing or Stoppinga TEST

IMPORTANT NOTE:

To pause a TEST, press CANCEL. With few exceptions, you should always stop
the program by pressing CANCEL. This operation leaves the Test Softwarein a
state that is ready to run. When you subsequently presskl (Run Test ), the
program will run immediately. The Test Set firmware will not perform an
unnecessary pre-run, and the TESTs will start quickly.

If the program is performing an input/output operation, the CANCEL key might
not immediately pause the program. If the input/output operation is not
successful, atime-out inserted into the Test Software will cause the program to
pause in approximately ten seconds. Wait for this time-out to occur.

If the Test Software does not pause after some time, it might be necessary to stop
the program by pressing SHIFT then CANCEL. This performsan IBASIC
RESET operation. Do this only when the program does not pause after you have
pressed CANCEL and waited approximately ten seconds.

If you make changes to instrument settings while the Test Software is paused, subsequent
operation might be unpredictable. Error messages may or may not be displayed. See
"Exiting the Program,” in chapter 8, on page 210.

After you have completed testing, use TEST_01 to send a command to the base
station to lock accessto it if locking is required.
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Continuing a TEST

Continuinga TEST

After pausing the program, you may continue it as follows:

1. If the TESTS (Main Menu) screen isnot displayed, press TESTS. The TESTS (Main
Menu) screen will appear.

2. Presskl (Conti nue.)
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Chapter 4, Running Tests

Test Time Summary

Test Time Summary

NOTE:

Thetest time will be displayed when the test is compl eted. If you print out the test
time summary, the printout will be done for each unit under test, not at the end of
an entire test sequence.

Thetest timewill include any time during which the program was paused and any
time during which it was waiting for connection and inputs to be made.

It testing runs through midnight, the test time will not display properly.
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Chapter 4, Running Tests
Saving Test Results

Saving Test Results

To save test results, you must make entriesin the TESTS (External Devices)
screen. Depending on your storage device, you might also be required to make
entriesinto the /O CONFIGURE screen. See "Serial Port Configuration,” in
chapter 3, on page 109, "Data Collection" on page 113, and "Making Entriesin a
Test Set Configuration Screen” on page 108.
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Chapter 4, Running Tests
Saving Test Results
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TESTs- Reference

Important aspects of TEST 01 through TEST_11 are described in this chapter.
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Chapter 5, TESTs - Reference

USER Keys

USER Keys

Al Cal

Clr Scr

Cont i nue

Del Chan

Delet Stp

Di sp Data

Done

HDI | Loc
LD Loc
NAMPS Loc

Asyou arerunning TEST_01 through TEST 11, you will see the following
functions assigned, at times, to USER keys k1 through k5. These functions are
assigned to the USER keys by the Test Software upon appropriate use, as
indicated in the upper right-hand area of the Test Set display. USER keys are
sometimes referred to as “softkeys”.

Press this key to cause the Test Software to download scan receiver calibration
data.

Press this key to clear the Test Set display.

Press this key to re-start the Test Software after it has been paused.

Press this key to delete all voice channel controllers and voice channels not being
tested. (This key appears only in TEST_03 and only in manual mode. See
"TEST 03 - Voice Transceiver" on page 156.)

Press this key to delete TESTs during the editing of items in a TEST sequence.
(When you press this key, the TEST in the displayed sequence wihdhe#
highlighted will be deleted. The TESTSs that follow in the sequence will be
scrolled up by one step.)

Press this key to change the display of cable fault data from graphic form to
tabular form.

Press this key to exit a TEST or when a task is completed. (The program will
continue if there is a next TEST in the sequence or if there are additional program
steps in the TEST being run.)

Press one of these keys to display graphically on the Test Set display the location
of the indicated adjustment.
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Insrt Stp

Key/ Dekey

Lapt op

LNA O fs

Next W nd

Next Chan

Chapter 5, TESTs - Reference
USER Keys

Pressthis key to copy new itemsinto a TEST sequence. (When you press this key,
the TEST in the displayed sequence with the St ep # highlighted will be copied
into anew sequence location, immediately after the highlighted one. The TESTs
that follow in the sequence will be scrolled down by one step. This key does
nothing if there are no itemsin the sequence. Select a TEST before using this key
to insert another.)

Press this key to turn the RF power of the transmitter on and off. (Whena TX
power test starts, you must press thiskey. If an output power adjustment cannot
be made with the power amplifier installed, de-key the transmitter before you
remove it. Key the transmitter after you have reinstalled the power amplifier.)

Press this key to exit the TEST so asto exert some kind of control of the base
station. (Selecting Done on the Laptop Emulator screen causes the program to
continue execution from the exit point.)

Press this key to determine the low noise amplifier offsets and to correct any that
isnot set according to the GN site has LNAs parameter. (Thiskey appearsonly in
TEST_04 and TEST_05. See"TEST 04 - Signaling Transceiver MANUAL
Mode" on page 163 and "TEST 05 - Scanning Receiver MANUAL Mode" on page
169.)

Press this key to move the cursor from its present window to another window.
(The cursor can be used to change test conditions and send commands in different
windows. For instance, in "TEST 10 - Voice Channel Manual Test Mode" on
page 181, several windows are displayed on the Test Set display. The cursor will
not move to a window unless a change is permitted in that window.)

Pressthiskey to select the next channel in the scan receiver channel list. (Thiskey
appears at timesin"TEST_10 - Voice Channel Manual Test Mode" on page 181.

After you have selected Tune test set fromthelistinthe Measur e window,

use thiskey to change the channel displayed above the parameters window. Tune

t est set isprovided inthis TEST so that you may use your laptop computer to
check manually such messages as the RSSI of a scan receiver.)
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Chapter 5, TESTs - Reference

USER Keys

Next Ant

Page Up
Page Down

Prev Ant

Prev Chan

Print All

Prt Full

Re-t est

Run

Press this key to select the next antenna. (Thiskey appearsat timesin"TEST 10 -
Voice Channel Manual Test Mode" on page 181. After you have selected Tune
test set fromthelistinthe Measur e window, use this key to change the
antenna displayed above the parameterswindow. Tune t est set isprovidedin
this TEST so that you may use your laptop computer to check manually such
messages as the RSSI of a scan receiver.)

Press these keys to move a selection list up and down in the Test Set display.
(These keys are used to display items quickly in the list when some of the items
will not fit on the screen.)

Press this key to select the previous antenna. (This key appears at times in
"TEST_10 - Voice Channel Manual Test Mode" on page 181. After you have
selected Tune test set fromthelistinthe Measur e window, use this key to
change the antenna displayed above the parameters window. Tune test set is
provided in this TEST so that you may use your laptop computer to check
manually such messages as the RSSI of a scan receiver.)

Press this key to select the previous channel. (This key appears at timesin
"TEST_10 - Voice Channel Manual Test Mode" on page 181. After you have
selected Tune test set fromthelistinthe Measur e window, use this key to
change the antenna displayed above the parameters window. Tune test set is
provided in this TEST so that you may use your laptop computer to check
manually such messages as the RSSI of a scan receiver.)

Pressthis key to print the parameters, pass/fail limits, configuration, and sequence
that you have entered into the TESTS sub-screens. (The Serial Port or the HP-IB
port may be used. See "Making Entriesin a Test Set Configuration Screen,” in
chapter 3, on page 108.)

Press this key to expand the display of the base station messages. (See "TEST 01
- Laptop Emulator" on page 149.)

Press this key to re-display the connection diagram so that another test may be
started. (This key appears after a cable fault test has been performed.)

Press this key to start an IBASIC program that has been loaded into the Test Set
memory.

146



Run Test

Send ESC

Send FREE

Send ™™

Send USE

Show Log

Ski p Sens
Ski p SAT
Next Ant

Skp N SSI

Chapter 5, TESTs - Reference
USER Keys

Pressthiskey to load and run the program that results from the Procedure that has
been entered into the TESTS (Main Menu) screen Sel ect Procedur e

Fi | enanme: field. (If the Test Softwareis already loaded into Test Set memory, it
will be started.)

Press this key to cause the Test Set to send an escape command to the base
station. (Thiswill terminate the display of information and messages from the
base station. This key appearswhile TEST 01 isrunning. See "TEST 01 - Laptop
Emulator” on page 149.)

Press this key to cause the Test Set to send a FREE command to the base site
controller, so that acall is moved from achannel to be tested. (This key isused to
free a channel before making a measurement of wide band data deviation on an
active channel. A USE command must be sent after a FREE command. See
"TEST_07 - Wideband Data on an Active Voice Channel" on page 175.)

Press this key to cause the Test Set to send the base station a command that will
result in a wideband data message being transmitted on a voice channel. (TX
frequency deviation is measured while the message is being sent. See"TEST 07 -
Wideband Data on an Active Voice Channd" on page 175.)

Press this key to cause the Test Set to send a USE command to the base site
controller so that achannel will be assigned to the next origination, handoff, or
page operation. (This key must be pressed while originating a call before making
ameasurement of wideband data deviation on an active channel. See "TEST 07 -
Wideband Data on an Active Voice Channd" on page 175.)

Pressthis key to display alog of recent base station commands and messages that
have been sent or received. (Thiskey appears at timeswhile TEST 10 is running.
Thiskey will appear only when the cursor isinthe BS commands sent window.
See"TEST 10 - Voice Channel Manual Test Mode" on page 181.)

Press these keys to cause the Test Software to skip over the indicated
measurements in a scan receiver test. (These keys appear when the SC skip items
in scan test parameter issetto 1. TheNin Skp N SSI refersto the antenna being
tested.)
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Chapter 5, TESTs - Reference

USER Keys

Sngl Step

Stop Test

Take It

Tns of f
Tns qui et
Tns | oud

To Chan

Yes, No

Zoom

-60 dBm
-90 dBm
-100 dBm

Press this key to step the IBASIC program oneline at atime. (Thisis different
from Cont i nuous/ Si ngl e St ep run mode. See " Test Execution Conditions,"
in chapter 4, on page 135).

Press this key to pause the Test Software operation.

Press this key to cause the program to accept the setting of an adjustment, cease
testing to determine if the adjustment is within limits, and proceed with the
program.

Press these keys to set the volume of tones that provide aural feedback during

testing.

Press this key to display a channel list so that a new channel may be selected.

Press these keys as responses when answering prompts displayed on the Test Set
display.

Press this key to expand the display of a measurement while "TEST 10 - Voice
Channel Manual Test Mode" on page 181 is running.

Press these keys to set the RF generator to the level at which the calibration is
performed. (These keys appear during the calibration of LD SIG unitsand LD
scan receivers.)
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TEST 01 - Laptop Emulator

TEST_0O1 - Laptop Emulator

CAUTION:

Sending
Commands

This TEST allows you to send commands to the base station, and view messages
sent from the base station by emulating the capabilities of a portable computer.

Commands that you send might have a profound effect on the operation of the cell site. Be
certain of the effect of your command selection before you send it to the base station.

Y ou might wish to place TEST_01 immediately before one or more TESTs that
require the system to be taken out of service. You may usethis TEST to send the
MANUAL command to the base station. See "Entering the Order of TESTS," in
chapter 4, on page 132.

The column on the left side of the TEST 01 screen contains commands that may
be selected and transmitted to the base station. Response messages are displayed
in awindow on the right-hand side of the screen. Move the cursor to the
command that you wish to send to the base station, then press the CURSOR
CONTROL knob to send it.

The base station generally echoes commands sent to it.

The USER (Page Up) key allows you to display quickly commands that might
have scrolled off the top of the display. The USER (Page Down) key allows you
to view commands that have scrolled down.

Some of the commands require that entries be made. For example, after you select
the command Del et e VCC, the following question prompt will be displayed:

Enter the VCC# [0-7]7?

Verify that the cursor isin the upper left-hand corner of the large field in the
upper part of the display. Then, use the CURSOR CONTROL knob or the
numeric keypad to enter a value. Move the cursor to Done and select it to
complete the entry.

If you wish to send a command that is not in the list provided in the Test
Software, you may usethe Ent er Command selection (an alternative isto use the
PC/Modem mode. See "Using the PC/Modem mode" on page 150). In some
versions of base station firmware, the command syntax includes parameters that
are not programmed into the commandsin TEST_01. Examples are those that use
NAMPS parameters. Determine the syntax and send these commands using the
Ent er Conmand selection.
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Chapter 5, TESTs - Reference
TEST 01 - Laptop Emulator

Totakethecdl site
out of service:

Using the
PC/Modem mode

The base station commands are described in the Main Monitor Commands section
of the Motorola Base Station Instruction Manual.

As an example of command selections, assume that you wish to take the cell site
out of service.

=

Notify the switch personnel of your plan.

N

Verify that the voice channels have been handed off properly.

3. Verify that theswitch will not be adversely affected when you power down, disconnect,
or loopback the modems.

4. Power down, disconnect, or perform aloca loopback to the modems connecting the
switch to the base station.

5. RunTEST_01 - Laptop emnul ator.

6. Movethecursor to the Manua command using acombination of USER (Page Down)
and CURSOR CONTROL knab rotation.

7. Pressthe knob.

8. If you are performing a SIG TEST, terminate the RF power from the SIG units, so that
mohile stations do not attempt access. See "TEST 04 - Sgnaling Transceiver
MANUAL Mode" on page 163.

9. If you are testing modules other than the SIG units, send SIG OFF 0 and SIG OFF 1
commands using this TEST. Thiswill turn off the signaling transceivers RF power.

If you find that you are using the Ent er Command function quite alot you may
find it more convenient to use the PC/M odem mode of the Laptop Emulator. This
mode requires that you have a PC connected to the serial port asis shownin
figure 4 on page 72.

When the PC/Modem mode is selected, commands that you type on the PC are
sent to the base station via the HP 8921A’s serial port. Responses from the base
station can also be viewed on the PC.

Select the PC/Modem mode by scrollingPtd Modemand pressing the
CURSOR CONTROL knobh. The screen of the Test Set will be cleared and you
can now type commands and view responses from the base station on the PC.

Once in the PC/Modem mode, you cannot use any other Laptop Emulator
functions until you exit. Exit the PC/Modem mode by pressing%8 {r n).
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M essages from the base station will be displayed in the box |abelled Base
Stati on Response.

Thefirst 27 characters sent by the base station may be displayed in the Base
Station Response section of the display. If a message has more than 27 characters
init, pressthe USER (Pr t Ful | ) key to improve its readability. Thiswill expand
the responses to full screen. Pressing the USER (Cont i nue) key will return the
display to the reduced size. When many long reports are being sent from the base
station, there is a possibility that a buffer overflow will occur in the Test
Software. Some messages might not be displayed in this case. After you have
pressed the USER (Prt Ful |) key, the possibility of overflow is greatly
reduced, and the display will update faster.

M essages that have scrolled past the top of the message display cannot be
retrieved by the Test Set for subsequent viewing.

The Serial B port baud rate used by the Test Software isfixed at 1200 baud.
Entriesto the Test Set /O CONFIGURE screen do not affect this value.

After TEST_01 starts, the Test Software will send an Aut obaud command to the
base station. Verify that alink exists by observing that a response appears on the
Test Set display soon after the TEST starts. If response characters are not
displayed, check the cables and connections from the Test Set to the base station,
then send an Aut obaud command using TEST_01 to match the baud rates and
receive a response from the base station.

If the base station is disconnected from the Test Set after starting the Test
Software, and connected to another RS-232 source, the baud rate might change.
Send an Aut obaud using TEST_01 to re-establish it.
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Base Station
Password

BaseStation Report

Exiting TEST_01

If the base station is locked and cannot be controlled, it will send a “#” to the Test
Set for display each time a command is sent to it. You must send a password to
the base station to allow access. Enter the characters of the password using the
CURSOR CONTROL knob to select characters from a list. Always dadeet

after entering characters. After a password is entered, the Test Software will use it
as a default entry.

If you wish to know the status of the base station, send the REP VCC# GROUP#
command it. The status of the channels under this Voice Channel Controller will
be displayed on the Test Set. Verify the availability of the channel that you are
testing by looking for INSOPT after the channel number. Use the status report to
determine if the system is generally set up and operating properly. If you wish,
the Test Software will display as you run voice transceiver t8ststable 3,
"Configuration Table Entries" on page 106 for ways to log base station messages.

Pressing USERDpne) causes the Test Set to begin running the next TEST in
your sequence, or to complete the TEST if no additional TESTs have been
entered.
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TEST_02 - URDM or RDM Frequency/L evel

Selecting the Test
State

Calibration Factor

This TEST verifies the performance of the URDM or RDM in the base station. It
checks the frequency of the 3-MHz reference by measuring the transmitter
frequency of avoice channel. In this process, it measures the level of the 3-MHz
reference signal using the Test Set spectrum analyzer. It allows frequency and
level adjustments if those are required.

Y ou might wish to perform this TEST before testing transceivers so that you may
be certain that the 3-MHz reference is operating properly.

If you plan to make adjustments to the frequency of the RDM or URDM 3-MHz
frequency reference, you must first know the frequency error of the referencein

the Test Set. Depending on when the Test Set was calibrated, its frequency error
might be greater than that of the frequency reference in the cell site. Calibrateit if
necessary.

This TEST may be run in the In-Service Optimization mode or the MANUAL
mode.

If the GN test state of parameter is set to 0, the In-Service Optimization mode will
be selected, and you will not be prompted to verify that the base station is set to
In-Service Optimization mode. If the parameter has been set to 1, you will be
prompted to verify that the site is set to MANUAL mode. If you wish to change
the mode, pause the program by pressing CANCEL, accessthe TESTS (Test
Parameters) screen, and change the GN test state of parameter.

A calibration factor is used to enhance the accuracy of the Test Set spectrum
analyzer when it measures the 3-MHz level. If the factor has not already been
entered into the RDM level correction factor parameter, follow the procedure in
"Reference Distribution Module Level Correction Factor” in chapter 3, on page
88.
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TEST_02 - URDM or RDM Frequency/Level

Questions
Displayed

Frequency Error
RefersTo

Tests

If you arerunning a TEST for the second time, the Test Software will display the
following question prompt:
Do you wish to continue testing?

The Test Software will use the frequency and channel information displayed on

the screen if you press USER (Yes). The word “information” in the question does

not refer to parameters, pass/fail limitsotier items that you enter into the Test
Software. The Test Software always uses the items that you have recently entered
or loaded with a procedure. If you press USER)(you will be prompted to

select the VCC, VOC, and RDM/URDM.

The Test Software will display the following question prompt befdreguency
measurement is made:

Is channel free? If NOwait for a free channel for intracell handoff
bef ore conti nui ng.

If the channel is not free, press USEWR) and the Test Software will send a

FREE command to the base station. Wait until the channel is taken out of service
by the switch, then press USE®(t i nue). The Test Software will then send a
DELete command to the base station, and the channel will be available for testing.

The RDM or URDM frequency error displayed is #reor of thevoice
transceiver, not the frequency error referenced to 3 MHz.

TEST_02 performs the following tests:
URDM (or RDM) #1 frequency error
URDM (or RDM) #2 frequency error
URDM (or RDM) #1 level
URDM (or RDM) #2 level

Appendix B contains some of the Test Set settings used for these tests.

154



Chapter 5, TESTs - Reference
TEST_02 - URDM or RDM Frequency/Level

-S1S3l

@]
>
)
©
=
@
=
ol

Py
®
3
®
=
@
=
o
®

Pass/Fail Limits TEST_02 uses the following pass/fail limits:

RDM frequency error (Hz)
RDM output level (Volts peak to peak)

Parameters TEST_02 uses the following parameters:
GN auto exit adj [0=no xx=times in spec]
GN perform adj [0=no 1=fail 2=always]
GN test state of [0=INS_OPT 1=MANUAL]
GN type of site [0=omni 1=sec .skip ant]
RDM level correction factor (dB)
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TEST_03- Voice Transcever

Selecting the Test
State

AMPS or NAMPS

This TEST makes measurements and prompts for adjustments so that the
performance of the transceiver used for voice communication may be verified and
optimized.

TEST_03isordinarily performed in the In-Service Optimization mode. If the GN
test state of parameter is set to 0, indicating that the base station set to the In-
Service Optimization mode, the Test Software will not verify and display the
status that the base station isin the In-Service Optimization mode. Otherwise, the
Test Software will prompt you to verify that the base stationisin MANUAL
mode. If you wish to change the mode, pause the program by pressing CANCEL,
access the TESTS (Test Parameters) screen, and change the GN test state of
parameter. See "Entering Parameters, Pass/Fail Limits, and External Device
Configuration," in chapter 3, on page 99.

If you elect to run the test in MANUAL mode, transmitter wideband data
deviation will be measured. It cannot be measured in the In-Service Optimization
mode using TEST_03. However, TEST_07 may be used to measure wideband
data deviation if the cell siteis not in the MANUAL mode (see "TEST_07 -
Wideband Data on an Active Voice Channd" on page 175).

If you test receivers using a coupler connected to an antenna, you must verify that
signals picked up by the antennado not adversely affect measurements. If SINAD
measurements are unstable, an extraneous signal might be the cause. Turn up the
volume and listen until the co-channel or other interference subsides. Y ou might

wish to use what you learn to determineif there is a problem with the antenna or

with the frequency plan.

Y ou might find it preferable to take the cell site out of service when you are
performing voice transceiver tests. In this way, you will be able to terminate
antenna ports so that extraneous signals will not affect measurements. Also, you
will be able to measure wideband data deviation without having to run TEST_07.

At the start of the test, the Test Software will query the base station to determine
whether it isan AMPS or an NAMPS site. If it isan NAMPS site, NAMPS
adjustment locations are displayed. DST and DSAT will be measured. SAT and
ST will not be measured if the siteis NAMPS.
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Parameters

Questions
Displayed

Frequency Error

Keying the
Transmitter
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Calibration parameters must be entered for the measurement path loss to each of
the harmonic filters. See "Transmitter Path Loss Calibration," in chapter 3, on
page 81.

If you arere-running a TEST, the Test Software will display the following
guestion prompt:

Do you wish to continue testing?

If you select USER (Yes), you will return to the TEST_03 screen. There, you may
update the values used in running TEST_03. The Test Software stores the
previous test values; you must change them if you wish to use new values. Make
any required changes and press USER (Cont i nue) to begin testing.

If you select USER (No), you will return to the Test Menu. There, you can select
another test to run or you may exit the Test Software.

If you see a small frequency error when you are measuring the TX frequency, the
cause of this error will usually be the RDM or URDM. Thisis because the

frequency reference for the transceiversisin the RDM or URDM. Run TEST_02
at thistime if you suspect that the RDM or URDM is the source of unacceptable
frequency error (see"TEST_02 - URDM or RDM Frequency/Level" on page 153).

If you wish to make a power adjustment, you must press USER (Key/ Dekey) to
key the transmitter. Y ou must pressit again to de-key the transmitter before you
remove the Power Amplifier module and make an adjustment to it. Key the
transmitter again after you have installed the PA module.
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TEST_03 - Voice Transceiver

Tests

For application situations in which you might wish to perform limited testing,
such as testing only the receiver components, or testing only the transmitter
components, the TEST 03 screen offers the menu options of selecting only the
receiver tests, only the transmitter tests, or both sets of tests. Select the test
sequence that meets your test objectives.

TEST_03 performs the following tests. This list includes the extended tests. See
"GN perform extended tests[0=no 1=yes]" on page 189 in chapter 6,
"Parameters - Reference”. See "Appendix: Test Set Measurement Settings' on
page 223 for filter, detector and some other Test Set settings used.

Report from the base station

RX audio output (with adjustment)

RX SINAD for each antenna

RX audio distortion (extended test)

RX hum and noise (extended test)

RX expandor response (extended test)

RX audio response (extended test)

RX signal SAT/DSAT

RX no signal SAT/DSAT

RX signal ST/DST detect

RX no signal ST/DST detect

TX frequency error (The RDM/URDM adjustment isin TEST_02.)

TX power @level 0 (with adjustment)

TX SAT frequency error

TX SAT/DSAT peak deviation (with adjustment)

TX TEST JACK output (with adjustment)

TX loopback level (if parameter 43 (TX perform loopback test) is set to 1)

TX peak voice limiting (with adjustment)

TX voice deviation (with adjustment)

TX audio distortion (extended test)

TX hum and noise (extended test)

TX compandor track error (extended test)

TX audio frequency response (extended test)

TX peak data deviation (in MANUAL mode)(with adjustment)
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Pass/Fail Limits TEST_03 uses the following pass/fail limits:
RX audio distortion (percent)
RX audio output level (dBm)
RX audio response dev from -6 dB/oct R1 (dB)
RX audio response dev from -6 dB/oct R2 (dB)
RX expandor track error <0 dB (dB)
RX expandor track error >0 dB (dB)
RX hum and noise (dB)
RX sensitivity with LNA (dBm)
RX sensitivity without LNA (dBm)
RX sensitivity without LNA narrow mode (dBm)
RX SINAD at sensitivity spec (dB)
TX audio distortion (percent)
TX audio response dev from - 6 dB/oct (dB)
TX compressor track error %<0 dB (dB)
TX compressor track error >0 dB (dB)
TX datadeviation (kHz)
TX FM hum and noise (dB)
TX frequency error (ppm)
TX output power error at level O (percent)
TX output power error at level 1 (percent)
TX output power error at level 2 (percent)
TX output power error at level 3 (percent)
TX output power error at level 4 (percent)
TX output power error at level 5 (percent)
TX output power error at level 6 (percent)
TX output power error at level 7 (percent)
TX SAT deviation (kHz)
TX SAT frequency error (Hz)
TX test point K output (dBm)
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TX voice deviation (kHz)
TX voice deviation narrow mode (kHz)
TX voice limiting deviation (kHz)

TX voice limiting deviation narrow mode (kHz)
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Parameters TEST_03 uses the following parameters:
GN auto exit adj [0=no xx=times in spec]
GN perform extended tests [0=no 1=yes]
GN site Average Voice Level (AVL) (dBm)
GN site has LNAs[0=no 1=yes]

GN test state of [0=INS_OPT 1=MANUAL]
GN type of site [0=omni 1=sec .skip ant]
GN verify al sdections[0=no 1=yes]

RX level for DSAT/DST detector (dBm)
RX level for voice SAT/ST detector (dBm)
RX path loss to antenna 1 (dB)

RX path loss to antenna 2 (dB)

RX path loss to antenna 3 (dB)

RX path loss to antenna 4 (dB)

RX path loss to antenna 5 (dB)

RX path loss to antenna 6 (dB)

RX/TX audio freq response step [.01-2.7] (kHZz)
TX output power for level 0 (Watts)

TX output power for level 1 (Watts)

TX output power for level 2 (Watts)

TX output power for level 3 (Watts)

TX output power for level 4 (Watts)

TX output power for level 5 (Watts)

TX output power for level 6 (Watts)

TX output power for level 7 (Watts)

TX path loss to harmonic filter 1 (dB)

TX path loss to harmonic filter 2 (dB)

TX path loss to harmonic filter 3 (dB)

TX path loss to harmonic filter 4 (dB)

TX path loss to harmonic filter 5 (dB)
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TX path loss to harmonic filter 6 (dB)
TX path loss to harmonic filter 7 (dB)
TX path loss to harmonic filter 8 (dB)
TX perform loopback test [0=no 1=yes]
TX stepping PA pwr Ivistested [0-127]
TX peak voice limit step [1-299] (Hz)

TX voice/signal pwr use [0=anz 1=pwrmtr]
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TEST_04 - Signaling Transceiver MANUAL Mode

CAUTION:

MANUAL Mode

This TEST determines the performance of the Signaling Transceiver and allows
for receiver calibration. This TEST may be performed in the MANUAL mode
only; the cell site must be taken out of service.

While testing the SIG unit, a high-power load must be placed on the RF coupler output
leading to the antenna. It must be capable of handling at least 30 watts. Theload is
necessary to prevent the SIG transmitter signal from being radiated to mobile stations.
Place the high-power load on the RF coupler output leading to the antenna after taking the
cell site out of service.

There are several waysto take the cell site out of service:

* See the procedure “To take the cell site out of service:” in the description of TEST_01
in this chapter.

¢ Ask the switch personnel to perform the task.

« Take the cell site out of service through the switch, using a laptop computer.

After you take the cell site out of service, send SIG OFF 0 and SIG OFF 1
commands if the Signaling Transceivers are still connected to an antenna. Y ou
should terminate the outputs to antennas to prevent the SIG signal from being
radiated. When you run TEST_04, a SIG ON will be sent shortly after the TEST
starts.

Y ou must verify that the GN test state of parameter is set to MANUAL. Access
the TESTS (Test Parameters) screen to do this. Y ou must do this only the first
time that you are running this TEST because the parameter will be stored. If the
parameter is not in MANUAL mode and you run TEST 04, a message will be
displayed, prompting you to change the parameter.
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Chapter 5, TESTs - Reference
TEST_04 - Signhaling Transceiver MANUAL Mode

Toset GN test
state of to
MANUAL:

HDII or LD
Equipment

Calibration
Parameters

Questions
Displayed

1. Press CANCEL to pause the program, or, press SHIFT CANCEL to stop the program.
2. PressTESTS. The TESTS (Main Menu) screen will appear.

3. Fromthe CUSTOM ZE TEST PROCEDURE: menu, select Par m Test
Par amet er s. The TESTS (Test Parameters) screen will appear.

In the Par m# column, select the GN test state of parameter.
Move the cursor to the Val ue field.

Using the numeric keypad, enter 1, then press ENTER.
Press TESTS. The TESTS (Main Menu) screen will appear.

© N o g &

Press USER (Run Test ) to run the program.

The Test Software will display a menu item for a sel ection of whether the cell site
has HDII or LD equipment. Calibration factors for handoff levels must be
uploaded to the Signaling Channel Controller if itisan HDII SCC. Make certain
of the type of SCC in the system, because there might be a mixture of LD and
HDII equipment at the site.

LD equipment may be calibrated at — 60, — 90, or —100 dBm. The Test Software
will assign USER keysto allow you to select the level. On HDII equipment,
calibration is performed at — 90 dBm.

Parameters must be entered into the Test Software for the path loss to each of the
harmonic filters. See"Transmitter Path Loss Calibration," in chapter 3, on page
81.

When the test is first run you will see the TEST 04 menu, in which you canfill in
values that define which elements of the site are to be tested. Other entries
determine how the results will be presented.

Y ou can enter the number for the TX harmonic filter that is passing the signal that
you are measuring. Refer to asite diagram or the Motorola Cell Site manual to see
which harmonic filters are used by the signaling transceivers. M ake connection to
the couplersthat are installed at the outputs of the harmonic filters.

Scroll and select the type of signaling unit to be tested and select SSI units of HEX
or DBM

When your entries are correct, press USER (Cont i nue) to start the test.

The Test Software then sends commands to the base station to select the CSC and
set up the SCC and SIG unit.
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The Test Software will display a diagram to show the connection of the
equipment. Refer to figure 4, "Cell Ste to Test Equipment Interconnections,” on
page 72 for a description of these connections.

The TEST_04 menu has an additional USER key defined, with the label LNA

O fs. If you pressthe LNA Of f s USER key to check the LNA offsets (and you
have set the parameters to indicate that there are LNAs installed), the Test
Software checks the state of the LNA offset values with a base station hardware
guery. If the information does not match, the Test Software will display a screen
that tellsyou there isamismatch and allows you to choose to modify the values or
continue on without changing them.

If you wish to modify the offsets, pressthe Modi f y USER key. To continue on
with the current LNA offset values (not recommended), pressthe Cont i nue
USER key.

Also, the Test Software will display question prompts to determine whether you
intend to calibrate the Signaling Transceiver. The GN always cal sig/scan
parameter may be used to cause the Test Software to calibrate the Signaling
Transceiver automatically. If you have not enabled this mode, the Test Software
will display the following question prompt when afailure in the RX SS|
calibration is encountered:

Do you want to calibrate this frequency?

If you are confident that the test has been performed properly, answer USER
(Yes). Thetesting will proceed. Or you may pressUSER (Al | cal ) and any
further errors will result in automatic calibration.

If you aretesting at anon-LD site, the Test Software will display the following
guestion prompt at the end of testing:

Do you want to upload the sig cal data to the SCC?

If you answer USER (Yes), and the firmware revision of the base station is equal
to or later than 4.5.0.0, the Test Software will display question prompts to
determineif you wish to display the cal data on the Test Set display. If aprinter is
configured in the TESTS (External Devices) screen, the information will be
printed also.
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Chapter 5, TESTs - Reference
TEST_04 - Signhaling Transceiver MANUAL Mode

When the TEST on this unit is complete, the Test Software will display the
following question prompt:

Do you want to test another signaling unit?

If your answer is USER (No), you will be returned to the Test Menu and you can
select anew test to run. If you select USER (Yes), you will returntothe TEST_04
menu and can update the harmonic filter number (and other entries) and re-run the
test.

If you see afrequency error when you are measuring the TX frequency, the
source of thiserror will usually bethe URDM or RDM. Thisis because the
frequency reference for the transceiversisin the URDM or RDM. Run TEST_02
at thistime if you suspect that the URDM or RDM is the source of frequency
error (see"TEST_02 - URDM or RDM Frequency/Level" on page 153).
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Tests TEST_04 performs the following tests. See “Appendix B” for filter, detector a
some other Test Set settings used.

TX frequency error (The RDM/URDM adjustment isin TEST_02.)
TX power (with adjustment)

TX data deviation (with adjustment)

RX SINAD

RX SSI calibration and linearity

Pass/Fail Limits TEST_04 uses the following pass/fail limits:
RX scan and sig calibration reading (dBm)
RX scan sig linearity error (dB)
RX sensitivity with LNA (dBm)
RX sensitivity without LNA (dBm)
RX SINAD at sensitivity spec (dB)
TX datadeviation (kHz)
TX frequency error (ppm)

TX output power error for signaling unit (percent)
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Parameters TEST_04 uses the following parameters:
GN perform adj [0=no 1=yes]
GN auto exit adj [0=no xx=times in spec]
GN always cal sig/scan [0=no 1=yes]
GN site has LNAs[0=no 1=yes]
GN test state of [0=INS_OPT 1=MANUAL]
GN type of site [0=omni 1=sec .skip ant]
GN verify al sdections[0=no 1=yes]
RX path loss to antenna 1 (dB)
RX path loss to antenna 2 (dB)
RX path loss to antenna 3 (dB)
RX path loss to antenna 4 (dB)
RX path loss to antenna 5 (dB)
RX path loss to antenna 6 (dB)
TX path loss to harmonic filter 1 (dB)
TX path loss to harmonic filter 2 (dB)
TX path loss to harmonic filter 3 (dB)
TX path loss to harmonic filter 4 (dB)
TX path loss to harmonic filter 5 (dB)
TX path loss to harmonic filter 6 (dB)
TX path loss to harmonic filter 7 (dB)
TX path loss to harmonic filter 8 (dB)
TX output power for signaling unit (Watts)

TX voice/signal pwr use [0=anz 1=pwrmtr]
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TEST_05 - Scanning Receiver MANUAL Mode

MANUAL Mode

AMPSor NAMPS

Connections

Calibration
Parameters

Questions
Displayed

This TEST determines the performance of the scanning receivers, and allows for
receiver calibration. This TEST may be performed in the MANUAL mode only;
the cell site must be taken out of service.

See “MANUAL Mode” in the description JfTEST 04 - Signaling Transceiver
MANUAL Mode" on page 163.

After you take the cell site out of service, send SIG OFF 0 and SIG OFF 1
commands if Signaling Transceivers are connected to an antenna. You must do
this to prevent mobile stations from attempting to access the cell site.

The Test Software will query the base station to determine whether it is an AMPS
or an NAMPS site. If it is an NAMPS site, DSAT is measured. The DSAT code
used is sent by the base station to the Test Set.

The Test Software will display a diagram to show the connection of the
equipment. The Test Set DUPLEX OUT connector is used to supply an RF signal
to the scan receivers. Transmitter output line connection to the RF IN/OUT
connector is shown on the Test Set display drawing. This connection is optional.
It may be left connected if you use it for other TESTSs.

Seefigure 4, "Cell Site to Test Equipment Interconnections," on page 72 for a
description of connections.

Parameters must be entered into the Test Software for the path loss to each of the
RX antennasSee "Receiver Path Loss Calibration," in chapter 3, on page 85.

You will be prompted if the LNA offsets do not match. At the start of testing, the
Test Software compares the setting of@e si t e has LNAs parameter and

the answers to its base station hardware query. If the information does not match,
the Test Software will display the following question prompt:

Do you want to nodify LNA offsets or continue?

If you wish to modify the offsets, press thiedi f y USER key. To continue on
with the current LNA offset values (not recommended), pres€dhei nue
USER key.
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The TEST_05 menu will alow you to enter values for the VCC number of the
receiver that you are testing. Refer to a site diagram or the Motorola Cdll Site
manual for thisinformation.

The TEST_05 menu aso has an entry to indicate whether you are testing in the
AMPS or the extended AMPS frequency range (selections are AMPS or
E- AVPS).

The Test Software will display question prompts to determineif you intend to
calibrate the Scan Receiver.

The GN always cal sig/scan parameter may be used to cause the program to
calibrate the Scan Receiver automatically. If you have not enabled this mode, the
Test Software will display the following question prompt:

Do you want to calibrate this frequency?

If you are confident that the test has been performed properly, answer USER
(Yes).

The Test Software performs linearity tests at -60 dBm and -100 dBm. If you wish
to reduce the number of channels at which linearity istested, set the SC fewer
linearity channels parameter to 1 (yes). The Test Software will perform tests at
the same four frequencies at which the SINAD test is performed.

If you are at anon-LD site, the Test Software will display the following question
prompt:

Do you want to upload the scan cal data to the VCC?

If you answer USER (Yes), and the firmware revision of the base station is
4.5.0.0 or later, the Test Software will display question prompts to determine if
you wish to display the cal data on the Test Set display. If a printer is configured
inthe TESTS (External Devices) screen, the information will be printed al so.
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When the TEST on this channel is complete, the Test Software will display the
following question prompt:

Do you want to test another scan receiver?

If your answer is USER (Yes), the TEST will be repeated for another V CC that
you select.

Signals picked up by antennas can affect measurements and result in inaccurate calibration
data. Install 50-ohm terminations on the RF coupler ports leading to the antennas if
necessary.

TEST_05 performs the following tests. See " Appendix: Test Set Measurement
Settings' on page 223 for filter, detector and some other Test Set settings used.

RX scan sensitivity for each antenna
RX SAT/DSAT detect
RX SSI calibration and linearity

TEST_05 uses the following pass/fail limits:
RX scan and sig calibration reading (dBm)
RX scan sig linearity error (dB)
RX sensitivity with LNA (dBm)
RX sensitivity without LNA (dBm)
RX sensitivity without LNA narrow mode (dBm)

RX SINAD at sensitivity spec (dB)
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Chapter 5, TESTs - Reference
TEST_05 - Scanning Receiver MANUAL Mode

Parameters TEST_05 uses the following parameters:
GN always cal sig/scan [0=no 1=yes]
GN site has LNAs[0=no 1=yes]
GN site [0=non-wireline 1=wireline]
GN test state of [0=INS_OPT 1=MANUAL]
GN type of site [0=omni 1=sec .skip ant]
GN verify al seections[0=no 1=yes]
RX level for scanner DSAT detector (dBm)
RX level for scanner SAT detector (dBm)
RX path loss to antenna 1 (dB)
RX path loss to antenna 2 (dB)
RX path loss to antenna 3 (dB)
RX path loss to antenna 4 (dB)
RX path loss to antenna 5 (dB)
RX path loss to antenna 6 (dB)
SC fewer linearity channels[0=no 1=yes]|

SC skip itemsin scan test [0=no 1=yes|
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TEST_06 - Combiner Adjustment

Calibration
Parameter

This TEST uses the voice transceiver or the signaling unit as asignal source to
optimize the adjustment of the power combiner. Refer to figure 4, "Cell Steto
Test Equipment Interconnections,” on page 72 for connections to the base station,
Test Set, and accessories.

This test runs in the MANUAL mode. See “MANUAL Mode” in the description
of "TEST_04 - Signaling Transceiver MANUAL Mode" on page 163.

You may run this TEST in the same way that power is tested in TEST_03 or
TEST_04, leaving the RF coupler in the path as the power is measured (see
"TEST_03 - Voice Transceiver" on page 156 or"TEST 04 - Signaling

Transceiver MANUAL Mode" on page 163). The spectrum analyzer or the power
meter may be used, depending on the level of power available at the coupled port.
Set theTX voice/signal pwr use parameter to your desired choice. Seapter 6,
"Parameters - Reference”. You must grform cdibration using the same

measuring device, spectrum analyzer or power meter, that you use in running
TEST_06.

A calibration factor must be entered into ¢ path loss to combiner for
adjustment parameterSee "Combiner to Test Set Path Loss Factor," in chapter 3,
on page 90.
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TEST_06 - Combiner Adjustment

RunningTEST _06- After you select TEST_06 and press the knob, the combiner adjustment menu will
Combiner be displayed. Select the Cont r ol | er type (CSC for asignalling transceiver or
Adjustment VCC for avoice channel) and fill in the corresponding values in the menu.

Once the values have been entered, press USER (Cont i nue) to run the test.
First, system initialization takes place, and the Test Software sends commands to
the base station.

A signal from the selected channel will be available at the output of the combiner,
and power output adjustment may be performed. Adjust the Combiner by
loosening and resetting the combiner bolts for a minimum on the reflected power
meter. Check the forward-power reading on the Test Set.

Questions After you have adjusted the combiner for the channel being tested and the
Displayed measured result is displayed, you will see the following prompt:

Do you want to test another channel ?

Test TEST_06 performs the following test. See “Appendix B” for filter, detector and
some other Test Set settings used.

TX power with adjustment

Pass/Fail Limits TEST_06 uses the following pass/fail limits:
TX output power error at level O (percent)

TX output power error for signaling unit (percent)

Parameters TEST_06 uses the following parameters:
GN auto exit adj [0=no xx=times in spec]
GN test state of [0=INS_OPT 1=MANUAL]
GN type of site [0=omni 1=sec .skip ant]
GN verify al sdections[0=no 1=yes]
TX output power for level 0 (Watts)
TX path loss to combiner for adjustment (dB)
TX output power for signaling unit (Watts)

TX voice/signal pwr use [0=anz 1=pwrmtr]
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TEST_07 - Wideband Data on an Active Voice Channel

TEST_07 provides a method for measuring the wideband data deviation of a
voice transceiver without taking the cell site out of service. The TEST is
performed while the voice transceiver is on an active voice channel with a call
from your mobile phone. Y ou may perform this TEST on Motorola base stations
with afirmware revision later than 4.3.2.1.

Inthis TEST, you will use acellular telephoneto set up acall. After the base
station and tel ephone have established connection, the deviation of the data
transmitted by the base station will be measured.

The Test Software will prompt you for the VCC and voice transceiver that you
wish to test. You must press USER (Send USE) as you are setting up the call
from the mobile station. Press USER (Send FREE) if the channel isnot available.
Verify that connection is made by turning up the volume on the Test Set. When
you establish connection, press USER (Yes) to answer the question displayed,
and to make a measurement.

Thefirst measurement will be made before the wideband data is transmitted by
the transmitter. Press USER (Send TM to command the base station to send a
wideband data burst. The deviation will then be displayed.

PressUSER (To Chan) to select another channel to test. The channel list will be
displayed.

The Test Software will display the question prompt:

Is the new channel free? Press NOto return to channel Iist.

Press USER (Yes) when the channel is available.

Y ou should plug a Bantam 309 plug into the EQUIP XMT jack. Thiswill prevent
audio from alive microphone or other source from modulating the transmitter and
affecting the deviation measurement.

Wideband data deviation measurement is performed using the Peak + max hold
detector. This detector captures the instantaneous peak deviation of the
transmitter.

The data deviation measurement is affected by audio filters at the output of the
FM demodulator. The Test Software will select the <20 Hz high-pass filter and
the >99 kHz low-pass filter to minimize the effect of the filters.

175



Chapter 5, TESTs - Reference
TEST_07 - Wideband Data on an Active Voice Channel

Test Thefollowing test is performed in TEST_07:

Wideband data deviation on the selected voice channel
Pass/Fail Limits TEST_07 uses no pass/fail limits.

Parameters TEST_07 uses no parameters.
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TEST _08 - Manual Switch and Calibration Aid

Routines

This TEST has several routinesthat help you to calibrate and control (manually)
cell site equipment. Typically, this TEST will not be included in a sequence.
Routinesin this TEST may be run individually when required.

For example, the Tune the HP 8921A to a channel nunber routine may
be used to set the Test Set RF Analyzer/receiver/spectrum analyzer and RF
Generator to a channel number.

Rotate the CURSOR CONTROL knob and press USER (Page Up) or USER
(Page Down) to select the desired function. Then press the knob to start the
routine.

Thefollowing functions are available:

Go to the Laptop Enul ator

To send a command to the base station, and view messages from the base
station.

Set the HP 8921A for RX path calibration

See "Recelver Path Loss Calibration,” in chapter 3, on page 85.

Read the spec. anal yzer TX path calibration

See "Recelver Path Loss Calibration,” in chapter 3, on page 85.

Read the spec. anal yzer RDM path calibration

See "Reference Distribution Module Level Correction Factor," in chapter 3, on
page 88.

Tune the HP 8921A to a channel nunber

To set the Test Set RF Generator Frequency and Tune Frequency manually.

Switch to recei ver antenna #1 - #6

To set the RF switch manually.

Switch to audio JK / RCV
To set the audio switch from TEST JK to RCV manually.
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Chapter 5, TESTs - Reference
TEST_08 - Manual Switch and Calibration Aid

Pass/Fail Limits TEST_08 uses no pass/fail limits.

Parameters TEST_08 uses no parameters.
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TEST _09 - Calculate Transmitter Power

Available Entries

This TEST cal culates the maximum permissible transmitter power, given the ERP
limit, the antenna gain, and the losses of various itemsin the system. Y ou may
select from alist of items, and the TEST will calculate the loss introduced by each
item. No measurements are performed in this TEST. This TEST is ordinarily run
when the system isinstalled. The maximum permissible transmitter power may
be used as a parameter for TESTs that determine if the transmitters are operating
acceptably. A single parameter isused, so it isimportant to verify that the
differences between antenna pathsis negligible.

After you pressUSER (Run Test ), the Test Set will display alist of system
hardware elements. After you make an entry, the program will recalculate the
System Attenuation, Input to Antenna, and Harmonic Filter Output. Y ou must
enter this last value as a parameter into the list in the TESTS (Test Parameters)
screen. See chapter 6, "Parameters - Reference” on page 187 and "Parameters"
on page 99.

Thefollowing entries may be made. Default values are given.
Transmit ERP = 100 watts
Antenna Gain = 11.5dB
Amount of 7/8in. foam cable =0 ft
Amount of 1/4 in. foam cable =0 ft
Amount of 1 5/8in. foam cable = 0 ft
Amount of 1 5/8in. air cable =0 ft
Amount of 1/2 in. foam jumper = 0 ft
Amount of 1/2 in. superflex jumper = 0 ft
Lightning suppressor attenuation =0.1 dB
Other component(s) loss= 0.0 dB
Mismatch loss = 0.2 dB

Number of connectors= 6 QTY

Select Done or USER (Done) when entries are compl ete.
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Chapter 5, TESTs - Reference
TEST_09 - Calculate Transmitter Power

Pass/Fail Limits TEST_09 uses no pass/fail limits.

Parameters TEST_09 uses no parameters.
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TEST_10- Voice Channel Manual Test Mode

This TEST semiautomatically checks many parameters of avoice transceiver. It
is generally used when changes are to be made in test conditions or the sequence
of tests as the test is running.

This TEST may be runinthe MANUAL mode or In-Service Optimization mode.
If the GN test state of parameter issetto 0 (INS_OPT mode), the TX data
deviation test is not displayed in the list of measurements.

Inthis TEST, select atest from the list in the window labelled Measur e by
moving the cursor to the desired test and pressing the CURSOR CONTROL
knob. The Test Software displays measurement results in the window above the
Measur e window.

Y ou may usethe Test Set or an external PC to control the base station. If you use
an external PC, you will be prompted for the channel number being tested. The
last channel tested will be displayed in the upper |eft-hand area of the TEST
screen. Press USER (Cont i nue) to use the value displayed, or use the data keys
to enter a new channel number.

Pressing USER (Next W nd) moves the cursor to one of the other windows on
the TEST screen. Parameters may be changed and base station commands may be
sent by selecting the desired item after the cursor is in the corresponding window.

In making entries into parameters, the cursor will be in the upper left-hand corner
of the screen. Enter data values using the DATA keys. End the entry process by
pressing the ENTER key.

The values that you enter into the parameters do not change the valuesin the
TESTS (Test Parameters) screen. Theinitial values of the parameters used in this
manual TEST are coded into the Test Software. After you change the values,
those will beretained in the Test Set battery-backed-up RAM. The values will be
restored to those coded into the Test Software if you load a different program into
the Test Set memory.
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TEST _10 - Voice Channel Manual Test Mode

Pass/Fail Limits

The parameters that you enter into the Par anet er s window may be saved to an
SRAM card file. The filename of the SRAM card file is always uMAN_PARM
When you select St or e Par anet er s from the list in the Measur e window, the
Test Software will attempt to store the latest values of parametersin afile with
that filename. The Test Software will display the following message if thereisan
existing parameter file on the card:

If you do not wish to over-write the old file, you must save your parameterson a
different SRAM card.

This TEST uses parameters from the TESTS (Test Parameters) screen that correct
for the losses of cables, couplers and switches.

Theitem Tune test set inthelist in the Measure window does not relate to a
voice channel test. When thisitem is selected, the Test Set may be tuned to
frequencies in the scan receiver channel list. After you select Wireline Ch  or
Non-wireline Ch fromthelist in the Parameters window, the Test Software
assigns USER keysto allow you to change the channel and select a different
antenna. Also, you may change the RF level by selecting that item in the
Parameters window. As an example of the use of Tune test set , alaptop
computer may be used to send commands manually and read the RSSI of a scan
receiver.

TEST_10 uses the following pass/fail limits to determine the position of the lines
displayed on the meter when you press USER (Zoom):

 RDM frequency error

¢ RX audio output level

e TX data deviation

e TXloop-back level

e TX output power error at level 0
e TX SAT deviation

e TXtest point JK output

e TX voice deviation

e TXvoice limiting deviation
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Parameters The parameters displayed in the TEST 10 screen window labelled Par anet er s
are not associated with the parameters on the TESTS (Test Parameters) screen.

TEST_10 uses the following parameters from the TESTS (Test Parameters)
screen:

GN auto exit adj [0=no xx=times in spec]
GN test state of [0=INS_OPT 1=MANUAL]
RX path loss to antenna 1 (dB)

RX path loss to antenna 2 (dB)

RX path loss to antenna 3 (dB)

RX path loss to antenna 4 (dB)

RX path loss to antenna 5 (dB)

RX path loss to antenna 6 (dB)

TX output power for level 0

TX path loss to harmonic filter 1 (dB)
TX path loss to harmonic filter 2 (dB)
TX path loss to harmonic filter 3 (dB)
TX path loss to harmonic filter 4 (dB)
TX path loss to harmonic filter 5 (dB)
TX path loss to harmonic filter 6 (dB)
TX path loss to harmonic filter 7 (dB)
TX path loss to harmonic filter 8 (dB)

TX voice/signal pwr use [0=anz 1=pwrmtr]
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TEST_11 - Test Menu

TEST_11-Test Menu

This TEST allows you to bypass the Tests Subsystem and select and run TESTs
very quickly and very easily. This TEST isuseful in running impromptu
sequences for special testing circumstances. Although selecting TESTsin the
formal manner, from the TESTS (Order of Tests) screen, is not difficult, this
TEST alows you to run TESTsin special circumstances somewhat faster and
with easier selection.

When you select this TEST from the TESTS (Order of Tests) screen, or when this
TEST is encountered in atest sequence, the Test Software will display the
TEST 11 screen. This screen contains the following menu:

Exit

TEST_01 - Laptop emulator

TEST_02 -URDM or RDM frequency/level
TEST_03 - Voice transceiver

TEST_04 - Signaling transceiver MANUAL mode
TEST_05 - Scanning receiver MANUAL mode
TEST_06 - Combiner adjustment

TEST_07 - Wideband data on active voice channel
TEST_08 - Manual switch and calibration aid
TEST_09 - Calibrate transmitter power

TEST_10 - Voice channel manual test mode

This menu allows you to select the next TEST to be run. Y ou need not return to
the TESTS (Main Menu) to run the TEST. Selecting the TEST (that is, moving
the cursor to the TEST name and pressing the CURSOR CONTROL knob) causes
the TEST to run. When the TEST that you selected compl etes its testing, it
terminates, and this screen returns to the display. Y ou may select and run the next
TEST, and continue to select and run as many TESTs as required, in any order.

Y ou may repeat TESTSs as many times asis required.

Thus, you might find this test useful instead of defining atest sequence in the
TESTS (Main Menu) and other screens. In impromptu testing situations, this test
istypically quicker to use than isthe TESTS (Main Menu) and other screens.

When you have completed your special testing, select Exi t . The TESTS (Main
Menu) will reappear on the Test Set display.
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Pass/Fail Limits TEST_11 uses no pass/fail limits.

Parameters TEST_11 uses no parameters.
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Parameters - Reference

Parameters are used by the Test Software to optimize the program for your
specific application.
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Change parameters by selecting Par m Test Par anet er s from the CUSTOM ZE

TEST PROCEDURE: menuinthe TESTS (Main Menu) screen. The Test Software
will display the TESTS (Test Parameters) screen. Change parameters by using the
cursor control knob to select the parameter number, then Val ue, and then use the
DATA keypad to enter the new value.

See "Entering Parameters, Pass/Fail Limits, and External Device
Configuration," in chapter 3, on page 99, to enter a parameter val ue.

Thefirst few capital lettersin the title of each parameter indicate the subject to
which the parameter refers. These are:

GN=General

RDM=Reference Distribution Module

RX=Receiver

TX=Transmitter

RX/TX=Receiver or Transmitter

SC=Scan

ZZZZ=To place the demo mode parameter at the end of thelist
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Parameter Descriptions

Parameter Descriptions

GN alwayscal sig/  This parameter controls whether the program isto provide caibration of the SIG
scan [0=no 1=yes]  unitsand scan receivers after measurements are made. Calibration is performed
only when the test has fail ed.

9 Jaydeyd

GN auto exit adj This parameter determines the number of measurements that are required to be
[0=no xx=timesin  within the adjustment pass/fail limits before the adjustment procedure terminates.
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GN perform adj This parameter sets the conditions under which the program will provide an
[0=no 1=fail 2 adjustment procedure.

=always]

GN perform This parameter determines if the following additional voice transmitter and voice
extended tests receiver testswill be performed. Thetests are performed if this parameter is set to
[0=n0 1=yes] 1:

« RX audio distortion

¢ RX hum and noise

¢ RX expandor response

¢ RX audio response

e TX audio distortion

e TX hum and noise

e TX compandor track error

e TX audio frequency response

GN site Average This parameter setsthe standard level used for transmitter input power, in dBm
VoiceLevel (AVL) into a600-ohm load.
(dBm)
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GN sitehasLNAs
[0=n0 1=yes]

GN site [0=non-
wirelinel=wireling]

GN test state of
[0=INS OPT
1=MANUAL]

GN type of site
[0=omni 1=sec.sKip
ant]

GN verify all
selections[0=no
1=yes]

RDM level
correction factor
(dB)

RX level for
scanner DSAT
detector (dBm)

This parameter indicates whether low noise amplifiersare installed at the receiver
inputs. Setting parameter to 1 meansthat LNAs are ingtalled. When testing starts,
the Test Software reads the setting of this parameter, then queries the base station
asto whether LNAs are ingtalled. If the two results do not agree, the Test
Software will display a prompt stating that the offsets do not match.

This parameter indicates whether the site is awireline or non-wireline type and
thus determines the RF channelsto be used for the test.

This parameter indicates whether the siteisin or out of service. If you aretesting
with the base station in service (that is, in In-Service Optimization mode), set this
parameter to 0. If you are testing with the cell site out of service (that is, in
MANUAL mode), set this parameter to 1. At the start of testing, the Test
Software reads the setting of this parameter and will prompt you to verify the
mode if itisset to 1, but not if itissettoO.

This parameter indicates the type of site: omni or sectored receive. If the cell site
isan omni receive site, set this parameter to 0. The test system will then test two
RX antennas. If the cell siteis a sectored receive site, set this parameter to 1. The
test system will then test six RX antennas. If the cell site does not use specific
antennas, the test system will skip the testing of these antennasif each is entered
after the decimal point in one of the above cases. For example, if the siteisa
sectored site but antennas 2, 4, and 5 are not to be tested, the entry will be 1.245.
This entry will direct the test system to test the cell site as a sectored site, but skip
testing for antennas 2, 4, and 5. Note that an entry of 0.245 would not be correct,
because antennas 4 and 5 are not tested on an omni site.

This parameter indicates to the Test Software that verification of entriesis
required. When this parameter is set to 1, the program will prompt you for
verification of each entry.

This parameter sets the correction factor that is used to enhance the accuracy of
3-MHz level measurements using the Test Set spectrum analyzer. See "Reference
Digribution Module Level Correction Factor," in chapter 3, on page 88.

This parameter setsthe signal generator levelsthat are applied to the scan receiver
during DSAT tests.
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RX level for
scanner SAT
detector (dBm)

RX level for voice
DSAT/DST
detector (dBm)

RX level for voice
SAT/ST detector
(dBm)

RX path lossto
antenna 1 (dB)

RX path lossto
antenna 2 (dB)

RX path lossto
antenna 3 (dB)

RX path lossto
antenna 4 (dB)

RX path lossto
antenna 5 (dB)

RX path lossto
antenna 6 (dB)

RX/TX audio freq
response step [.01-

2.7]

Chapter 6, Parameters - Reference
Parameter Descriptions

This parameter setsthe signal generator levelsthat are applied to the scan receiver
during SAT tests.

This parameter setsthe signal generator levels that are applied to the voice
receiver during Digital SAT and Digital Signaling Tone tests.

9 Jaydeyd

This parameter setsthe signal generator levels that are applied to the voice
receiver during SAT and Signaling Tone tests.
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This parameter sets the calibration factor that the Test Software will use to
accommodate cable and RF coupler losses when setting the Test Set signal
generator level. Its value can be determined by a method of measurement in
"Receiver Path Loss Calibration" in chapter 3, on page 85.

See “RX path loss to antenna 1".

See “RX path loss to antenna 1".

See “RX path loss to antenna 1".

See “RX path loss to antenna 1".

See “RX path loss to antenna 1".

This parameter sets the value of thdiadrequency step that occurs as the
frequency response of the audio passband is measured. The two end points, 300
Hz and 3 kHz are always measured.
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SC fewer linearity
channels[0=no
1=yes]

SC skip itemsin
scan test [0=no
1=yes]

TX output power
for level O (Watts)

TX output power
for level 1 (Watts)

TX output power
for level 2 (Watts)

TX output power
for level 3 (Watts)

TX output power
for level 4 (Watts)

TX output power
for level 5 (Watts)

TX output power
for level 6 (Watts)

TX output power
for level 7 (Watts)

TX output power
for signaling unit
(Watts)

This parameter allows you to reduce the number of channels at which RSSI
linearity tests will be performed. Set this parameter to 1 (=yes) if you want to
reduce the number of channels. The fourteen test channels will be reduced to the
four channels at which SINAD is performed.

This parameter allows you to skip some of the scan receiver tests.If you set this
parameter to 1, the Test Software will provide USER keys that allow you to skip
SINAD and SAT tests, and begin testing on the next antenna.

This parameter sets the rated RF power level of the voice transmitter at power
level O.

This parameter sets the rated RF power level of the voice transmitter at power
level 1.

This parameter setsthe rated RF power level of avoice transmitter at power level
2.

This parameter setsthe rated RF power level of avoice transmitter at power level
3.

This parameter setsthe rated RF power level of avoice transmitter at power level
4.

This parameter setsthe rated RF power level of avoice transmitter at power level
5.

This parameter setsthe rated RF power level of avoice transmitter at power level
6.

This parameter setsthe rated RF power level of avoice transmitter at power level
7.

This parameter setsthe rated RF power level of a signaling transmitter.
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TX path lossto
combiner for
adjustment (dB)

TX path lossto
harmonic filter 1
(dB)

TX path lossto
har monic filter 2
(dB)

TX path lossto
harmonic filter 3
(dB)

TX path lossto
harmonic filter 4
(dB)

TX path lossto
harmonic filter 5
(dB)

TX path lossto
harmonic filter 6
(dB)

TX path lossto
harmonic filter 7
(dB)

TX path lossto
harmonic filter 8
(dB)

Chapter 6, Parameters - Reference
Parameter Descriptions

This parameter sets thelibaation factor that is used in “TEST_06 - Combiner
Adjustment” to account for cable losses, RF coupler coupling factors, and the
Test Set power meter measurement error. This parameter can be determing
the method of measuremeé@ombiner to Test Set Path Loss Factor” in chapter
3, on page 90. Also se€'TEST_06 - Combiner Adjustment” on page 173.

This parameter sets thelibaation factor that accounts for cable losses, RF
coupler coupling factors, and Test Set measurement error when measuring
transmitter power. Its value can be determined by a method of measureme
"Transmitter Path Loss Calibration" in chapter 3, on page 81.

90U9iS)oy - Siolaweled
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See “TX path loss to harmonic filter 1”.

See “TX path loss to harmonic filter 1”.

See “TX path loss to harmonic filter 1”.

See “TX path loss to harmonic filter 1”.

See “TX path loss to harmonic filter 1”.

See “TX path loss to harmonic filter 1”.

See “TX path loss to harmonic filter 1”.
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TX perform
loopback test [0=no
1=yes]|

TX stepping PA
pwr lvistested [O-
127]

TX peak voice limit
step

TX voice/signal pwr
use [0=anz
1=pwrmtr]

This parameter control whether loopback test will be performed. If this parameter
issetto 1, the average voice level will be applied to the TX lineinput and the
level at the RCV line output will be measured in “TEST_03 - Voice Transceiver”.

This parameter sets thetput power levels that are tested. Entry is made with a
binary word, expressed in decimal. Select the power levels at which you wish to
test from the list below and add the numbers after the equal sign. Power level 0 is
always tested.

Power level 1=1
Power level 2=2
Power level 3=4
Power level 4=8
Power level 5= 16
Power level 6 =32
Power level 7 =64

For example, if you wish to test power levels 0, 1, 4 and 7, 2at€f3=1+8+64)

into the field. Ente0 if you want to test only power level 0. If you wish to test

low power levels, you must use the spectrum analyzer to measure power. See the
parametel TX voice/signal pwr use [0=anz 1=pwrmtr]" on page 194.”

This parameter sets the audio frequency step size for the transmitter peak
deviation/limit verification test. The step size can be in the range 1 to 200 Hz.

This parameterantrols whether the Test Set spectrum analyzer or power meter
will be used to measure the base station RF power output. Use the following
criteria to determine your choice:

e If there are multiple high-level signals present, you must make the measurement with
a spectrum analyzer.

« For the most accurate measurement of one high-level signal, you should use the power
meter.

¢ If you are using the In-Service Optimization mode, you should use the spectrum
analyzer.

e If you are testing in the MANUAL mode, you should use the power meter.
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Parameter Descriptions

Y ou must verify that adequate power is applied to the Test Set RF IN/OUT
connector if you are using the power meter. The power applied must be greater
than 17 dBm.

Calibration and testing must be performed with the same instrument, either power
meter or spectrum analyzer.

2777 test mode This parameter controls whether the Test Software will disable base station

[0=normal 1=demo] communicationsand allow its use in training or demonstration operations. It
affects tests that do not require communication with the base station. Make
certainthat you setitto 0 if youwishto performtedts. If itissetto 1, training or
demonstration can take place and dummy valuesfor test results will be displayed.
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If this parameter issetto 1, and you initiate a TEST, the Test Software will
display the following message in large type:

RUNNI NG | N DEMO MODE.
RESULTS W LL BE | NVALID.
PRESS CONTI NUE TO PROCEED.

If the Test Software displays this message, and you wish to operate the system in
demo mode, press Cont i nue. If the Test Software displays this message, but you
wish to make actual measurements, press St op to stop the TEST, re-set the
parameter to 0, and start the TEST again.

195



Chapter 6, Parameters - Reference
Parameter Descriptions
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Pass/Fail Limits (Specifications) - Reference
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Chapter 7, Pass/Fail Limits (Specifications) - Reference

Pass/Fail Limits, or specifications, are values that the Test Software uses to
determine the pass/fail status of atest. The default values included in the Test
Software for pass/fail limits have been derived from EIA and Motorola
specifications.

Change pass/fail limits by selecting Spec Pass/ Fai |l Li mits fromthe
CUSTOM ZE TEST PROCEDURE: menu inthe TESTS (Main Menu) screen. The
Test Software will display the TESTS (Pass/Fail Limits) screen. Under Spec#,
select the pass/fail limit that you wish to change. Under Lower Li nit or Upper
Li mi t, select the field for the value that you wish to change and enter the new
value using the DATA keypad. Press ENTER to complete the entry.

Pass/Fail Limits may be secured. See "Securing a Procedure,” in chapter 3, on
page 95.

See "Entering Parameters, Pass/Fail Limits, and External Device
Configuration," in chapter 3, on page 99.

Thefirst few capital lettersin the title of each parameter indicate the general
subjects to which the pass/fail limit pertains. These are:

RDM=Reference Distribution Module
RX=Receiver

TX=Transmitter
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Chapter 7, Pass/Fail Limits (Specifications) - Reference
Pass/Fail Limit (Specification) Descriptions

Pass/Fail Limit (Specification) Descriptions

RDM frequency
error (Hz)

RDM output level
(voltspeak to peak)

RX audiodistortion
(per cent)

RX audio output
level (dBm)

RX audio response
dev from -6 dB/oct
R1 (dB)

RX audio response
dev from -6 dB/oct
R2 (dB)

RX expandor track
error <0 dB (dB)

This pasg/fail limit sets the acceptable frequency error caused by the RDM or
URDM 3-MHz reference signal. The frequency error displayed is the frequency
error of the voice transmitter and voice receiver, not the frequency error
referenced to 3 MHz.

This pasg/fail limit sets the maximum and minimum levels of the 3-MHz
reference signal voltage.

This pasg/fail limit sets the maximum acceptable distortion of a 1-kHz rate sine
wave after it is output from the receiver.

This pasg/fail limit sets the window of acceptable receiver output power that
results from an input signal modulated with a standard deviation at a 1-kHz rate.
The standard deviation is 2.9 kHz (AMPS) and 1.5 kHz (NAMPS). Thereceiver
output power is based on the voltage applied to a 600-ohm load.

This pasg/fail limit sets the acceptable level variation of the audio output
compared to the expected response. The frequency response should result in an
output level reducing by 6 dB when the audio frequency is doubled. This pass/fail
limit sets the deviation, in dB, from thisideal response for audio frequenciesin
the range of 0.4 to 2.4 kHz. The frequency responseis checked from 0.3 to 3 kHz.

This pasg/fail limit sets the acceptable level variation of the audio output
compared to the expected response. The frequency response should result in an
output level reducing by 6 dB when the audio frequency is doubled. This pass/fail
limit sets the deviation, in dB, from thisideal response below 0.4 kHz and above
2.4 kHz. The frequency response is checked from 0.3 to 3 kHz.

This pasg/fail limit increases the output level by 2 dB for every 1-dB increase in
input level. This pass/fail limit sets the acceptable deviation from the desired
characteristic for levelslessthan a 2.9 kHz (AMPS) or 1.5 kHz (NAMPS)
reference deviation.
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Chapter 7, Pass/Fail Limits (Specifications) - Reference
Pass/Fail Limit (Specification) Descriptions

RX expandor track
error >0 dB (dB)

RX hum and noise
(dB)

RX scan and sig
calibration reading
(dBm)

RX scan sig
linearity error (dB)

RX sensitivity with
LNA (dBm)

RX sendgitivity
without LNA (dBm)

RX sengitivity
without LNA
narrow mode
(dBm)

RX SINAD at
sensitivity spec (dB)

TX audiodistortion
(per cent)

This pass/fail limit increases the output level by 2 dB for every 1-dB increase in
input level. This pass/fail limit sets the acceptable deviation from the desired
characteristic for levels greater than a 2.9 kHz (AMPS) or 1.5 kHz (NAMPS)
reference deviation.

This pass/fail limit sets the minimum acceptableratio of the level of a 1-kHz sine
wave output to the level of the noise that is present when the signal generator is
not modulated.

This pasg/fail limit setsthe level that the reported RSSI level is compared to
during the calibration of a scan or SIG receiver. If the upper and lower limits are
set to -90 dBm, the test will fail if there is any offset from -90 dBm. Calibration
can then be performed.

This pass/fail limit sets the maximum acceptabl e deviation between the level that
the scan or SIG receiver reports and the level applied to the scan receiver by the
Test Set, while the linearity test is running.

This pass/fail limit setsthe signal generator level that is applied to an AMPS
receiver with aLow Noise Amplifier during SINAD tests.

This pasg/fail limit setsthe signal generator level that is applied to an AMPS
receiver without a Low Noise Amplifier during SINAD tests.

This pasg/fail limit setsthe signal generator level that is applied to an NAMPS
receiver during SINAD tests.

This pasg/fail limit setsthe SINAD level used during sensitivity tests. If the
measured SINAD is greater than this pass/fail limit, the RX sensitivity test will
pass.

This pass/fail limit sets the acceptabl e distortion of the transmitter modulation at a
1-kHz rate.
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TX audio response
dev from 6 dB/oct
(dB)

TX compr essor
track error <O dB
(dB)

TX compr essor
track error >0dB
(dB)

TX data deviation
(kH2)

TX DSAT deviation
(H2)

TX FM hum and
noise (dB)

TX frequency error
(Ppm)

TX loopback level
(dBm)

TX output power
error at level O
(per cent)

Chapter 7, Pass/Fail Limits (Specifications) - Reference
Pass/Fail Limit (Specification) Descriptions

This pass/fail limit sets the maximum acceptable level variation of the modulation
on the transmitter signal compared to the expected response. The frequency
response should result in adeviation increasing by 6 dB when the frequency is
doubled. This pass/fail limit sets the deviation in dB from thisideal response. The
frequency response is checked from 0.3 to 3 kHz.

This pass/fail limit increases the output level by 1 dB for every 2-dB increase in
input level. This pass/fail limit sets the acceptable deviation from the desired
characteristic for levelslessthan a 2.9 kHz (AMPS) or 1.5 kHz (NAMPS)
reference deviation.

This pass/fail limit increases the output level by 1 dB for every 2-dB increase in
input level. This pass/fail limit sets the acceptable deviation from the desired
characteristic for levels greater than a 2.9 kHz (AMPS) or 1.5 kHz (NAMPS)
reference deviation.

This pass/fail limit sets the maximum and minimum acceptable peak frequency
deviation of the wideband data signal.

This pass/fail limit sets the maximum and minimum acceptable peak frequency
deviation of the DSAT signal in an NAMPS transmitter.
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This pass/fail limit sets the minimum acceptableratio of thelevel of al-kHz tone,
modulated on the transmitter, to the level of the noise that is present when the
transmitter is not modul ated.

This pasg/fail limit sets the acceptable ratio, in parts per million (ppm), of the
difference between the measured and assigned transmitter frequencies, to the
assigned transmitter frequency. The error will usually be contributed by the RDM
or URDM.

This pasg/fail limit sets the acceptable level at the RCV line output when the
Average Voice Level is applied to the TX line input during the loopback test.

This pass/fail limit sets the acceptable difference in the measured power level of a
voice transmitter and the nominal output power at level 0. The nominal output
power is entered into the Test Software as a parameter.
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Chapter 7, Pass/Fail Limits (Specifications) - Reference
Pass/Fail Limit (Specification) Descriptions

TX output power
error at level 1
(per cent)

TX output power
error at level 2
(per cent)

TX output power
error at level 3
(per cent)

TX output power
error at level 4
(per cent)

TX output power
error at level 5
(per cent)

TX output power
error at level 6
(per cent)

TX output power
error at level 7
(per cent)

TX output power
error for signaling
unit (percent)

TX SAT deviation
(kH2)

TX SAT frequency

error (Hz)

Same as above, at power level 1.

Same as above, at power level 2.

Same as above, at power level 3.

Same as above, at power level 4.

Same as above, at power level 5.

Same as above, at power level 6.

Same as above, at power level 7.

This pasg/fail limit sets the maximum acceptabl e difference in the measured
power level of asignaling transmitter and the nominal output power. The nominal
output power is entered into the Test Software as a parameter.

This pasg/fail limit sets the maximum and minimum acceptabl e frequency
deviation of the SAT.

This pasg/fail limit sets the maximum acceptable error of the 5970-Hz, 6000-Hz,
or 6030-Hz Supervisory Audio Tones.
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Chapter 7, Pass/Fail Limits (Specifications) - Reference
Pass/Fail Limit (Specification) Descriptions

TX test point JK This pasd/fail limit sets the maximum and minimum acceptable TX TEST JK
output (dBm) audio power calculated into a 600-ohm load.

TX voicedeviation This pasg/fail limit sets the maximum and minimum acceptable peak frequency
(kH2) deviation that results when the AVL voltage is applied to an AMPS transmitter.
The modulation signal isa 1-kHz tone.

TX voicedeviation This pasg/fail limit sets the maximum and minimum acceptable peak frequency
narrow mode(kHz) deviation that results when the AVL voltageis applied to an NAMPS transmitter.
The modulation signal isa 1-kHz tone.

TX voicelimiting  This pass/fail limit sets the maximum acceptable frequency deviation of an
deviation (kHZz) AMPS transmitter caused by a high-level modulating signal.

TX voicelimiting  This pass/fail limit sets the maximum acceptable frequency deviation of an
deviation narrow NAMPS transmitter caused by a high level modulating signal.
mode (kHZz)
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Chapter 7, Pass/Fail Limits (Specifications) - Reference
Pass/Fail Limit (Specification) Descriptions

204



Chapter 8

Problem Solving

o
c
£
A
3
IS
o
a

205



Chapter 8, Problem Solving

This chapter contains problem modules that list alphabetically the location of
potential problems, each with a brief symptom (for example, Test Set Doesn’t
Power Up). Each problem module describes possible causes and corrections.

If a problem persists, call the HP Factory Hotline from anywhere in the USA or
Canada (1-800-922-8920, 8:30 a.m. - 5:00 p.m. Pacific time).

NOTE: If the Test Set displays an error that states “One or more self-tests failed”, the cause is a
hardware problem. In this case, refer to the TesASsembly Level Repair manual.
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Chapter 8, Problem Solving
Base Station Control Difficulties

Base Station Control Difficulties

Y ou might see the following message displayed:

No RS-232 response from base station. Program stopped.

This message is displayed when the Test Software is unable to receive aresponse
after the VER command is sent to the base station. Thiscommand is sent in many
of the TESTSs. It is not sent automatically in “TEST_01 - Laptop Emulator”.

Base station and Test Set baud rates might not match. You can check this by
sending an Autobaud command. This command will match the baud rate of the
base station to that of the Test Set. If the base station has been recently connected
to a PC or other RS-232 source, the baud rate might have ch&gEtEST 01

- Laptop Emulator," in chapter 5, on page 149.

Check that the RS-232 and RJ-11 receive and transmit lines are properly wired
and that the RS-232 Data Terminal Ready line, if used, is of the proper polarity.
Verify that the jumper between pins 8 and 20 is properly insteked.
"Connection for RS-232 Base Sation Control," in chapter 3, on page 75.
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Chapter 8, Problem Solving
Data-Collection Function Does Not Work

Data-Collection Function Does Not Work

w npoEO

(|

Check that you have DATA Centered in the TESTS (External Devices) screen.
PressTESTS.

Fromthe SET UP TEST SET: menu, select Cnf g Ext ernal Devi ces.
Movethecursor totheCal | i ng Nare field, pressthe cursor control knob and enter:

DATAC
Check the Mbdel field, which should remain empty becauseit is not used.

Check the Addr (address) field to make certain that the correct addressis entered for
the location in which the data are to be stored.

If data are to be stored on an SRAM card, enter 1 into the Addr field.

If dataare to be stored on an external computer through the Test Set RS-232 serial port
(if available), enter 9 into the Addr field.

If dataareto be stored on an external disk drive over HP-IB, enter an address of 700 or
greater into the Addr field.

Check the Options field to make certain that it is correctly set up:

1. For an external disk drive (LIF format) or an SRAM card:

a. Enter ASCII for saving dataas an ASCII file.
b. Enter BDAT for saving data as a Binary-Datafile.

c. Asanoption, you may enter REC=xxx, where xxx isthe number of recordsfor each
file. (The Test Software defaults to 80 records. However, if too small arecord size
is used, there will be an “End of file error” when the test is run.)

For a DOSdisk drive, you may leave the Options field empty, or you may enter
any of the following key words:

a. Enter ASCII for saving data as an ASCII file.
b. Enter BDAT for saving data as a Binary-Data file.

c. Enter REC=xxx for the file record size, where xxx is the number of records for each
file. (The Test Software defaults to 80 records. However, DOS systems
automatically change record size if it is too small.)

d. Enter a (dot extension) of 3 characters or less for the file name. For example, all
model ABCD radios tested may be organized to have a “.ABC" file extension.
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NOTE:

Chapter 8, Problem Solving
Data-Collection Function Does Not Work

O Check the Test Set to make certain that it isin the controller mode if you are using an
external disk drive.

1. IntheTo Scr een menu, under Mor e, select | O CONFI Gto access the I/O
CONFIGURE screen.

2. Under Mbde, select Cont r ol .

When you are prompted to enter afile name for the file in which data are to be stored, the
protocol for the mass-storage device being used must be followed.

Hierarchical directory paths are not allowed, and all files are created with
“FORMAT ON.

Also, when initializing a disk, use the following formafKx” is the disk
address, V" is the device selector):

DOSdisk: INITIALIZE “DOS:CS80,7xx,y”
LIF disk: INITIALIZE “:,7xx,y"
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Chapter 8, Problem Solving

Exiting the Program

Exiting the Program

It is possible to pause the Test Software (by pressing CANCEL), display a screen
other than TESTS (IBASIC Controller), return to the TESTS screen, and pressthe
USER Cont i nue user key to proceed with a TEST. However, thereis a very
good possihility that these actions will affect subsequent program operation
adversely. Error messages might be displayed.

Carefully determine the effect of the changes that you make while aprogram is
paused. Y ou might be required to rerun the program to undo the effect of the
changes.

If you exit the program to a screen other than RX TEST or TX TEST, the settings
necessary to resume testing will be retained. Selecting the RX TEST or TX TEST
screen causes the Test Software to modify signal paths internal to the Test Set.
Avoid pressing the RX and TX keys.

After you have made the desired manual settings, pressthe DUPLEX key asalast
step before continuing operation of the Test Software. Thiswill cause the Test Set
to be set up properly.

Another way to exit safely isto:
Press CANCEL.

Press DUPLEX.

Press SHIFT SAVE.

Enter aregister name or number.
Select Done.

Operate the Test Set manually.
Press RECALL.

Select the name of the saved setup.
Press TESTS.

10. Pressk2 (Cont i nue).

© © N o g &~ wDd PR
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Chapter 8, Problem Solving
Exiting the Program

It might be necessary to use TEST_01 to send commands to the base station
controller if it is not responding after you have exited the program.

Y ou should, with few exceptions, exit the program by pressing CANCEL. When
you do this, the Test Software will bein astate in which it is ready to run. When
you subsequently press USER Run Test , the Test Software will start running
sooner. If the Test Software isin an input/output state, it might not immediately
respond to the CANCEL key. A timeout will occur in approximately ten seconds.
If the program is paused waiting for a value to be entered, try to enter avalue so
that the program can be paused with the CANCEL key.

If the Test Software will not pause within a short time after you press CANCEL,
you can stop the program by pressing SHIFT then CANCEL.

If you exit the program by pressing CANCEL, and then change specifications,
parameters, or configuration, the new values might not be recognized by the Test
Software after you press USER Cont i nue. Start the program over again to
ensure that your changes are implemented.

g Jardeyd
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Chapter 8, Problem Solving

Equipment Control

Equipment Control

Verify that you have made the correct entriesto the TESTS (External Devices)
screen if you are using a switch/splitter or other external equipment. If you are
using the radio interface card to control aswitch, verify that the option isinstalled
and properly connected to the external switches. Check the connections to the
Test Set DB- 37 connector.See " Serial Port Configuration,” in chapter 3, on page
109 and "Radio Interface Connections" on page 79.
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Chapter 8, Problem Solving
Memory Space Problems

Memory Space Problems

The program uses a substantial amount of the Test Set RAM space. If the Test
Software displays a message that indicates a memory problem, check the memory
space that has been used.

Todeterminethe 1. Loadtheprogram, if itisnot already loaded, by pressing k1(Run Test ) and waiting
memory space for the program display to appear.

used: 2. Press SHIFT CANCEL to stop the program.

3. Press DUPLEX to exit the TESTS (Main Menu) screen.
4. Press SHIFT SAVE.
5. Read the number totheleft of f r ee nmenory.

If this number is afew percent or less, the Test Software might display an error
message after you have saved additional set-upsto SAVE registers.

If sufficient memory space is not available, you might be required to delete
unnecessary save registers.

To delete Press DUPLEX.
save recall

registers:

Press RECALL.
Press ON/OFF to clear register.

A w0 Dd R

Press the ON/OFF button again to answer YES.
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Chapter 8, Problem Solving
Printing Problems

Printing Problems

O Check that the printer is turned on.

O Check that the HP-IB, parallel, or seria cable from the Test Set to the printer is
connected.

If you have firmwar e below revision A.14.00:

1. PressTESTS.

2. Check that the printer was selected asthe Qut put Results To:.

3. Check that the Test Set is correctly configured for HP-1B, parallel, or serid printing:
For an HP-IB printer:

a. Check that the printer Calling Name is “PRINTER” and its address is correctly set
up in the TESTS (External Devices) screen.

b. Check that the I/O CONFIGURE screen has been set up correctly:
i. Mode = Control
ii. Print To=HP-IB
iii. Print Adrs = address of your printer

For a parallel printer:

a. Check that the printer Calling Name is PRINTER and its address is set to 15 in the
TESTS (External Devices) screen.

For aserial printer:

a. Check that the printer Calling Name is PRINTER and its address is&at the
TESTS (External Devices) screen.

Refer to the Test Set User’s Guidefor details about configuring the printer.
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Chapter 8, Problem Solving
Test Results are Unexpected

Test Results are Unexpected

NOTE:

If one or moretests fail unexpectedly, or you believe there is a problem with the
way tests are running, check the settings that are used for the tests.

1. PressTESTS.

2. Fromthe SET UP TEST SET: menu, select Exec Executi on Cond (firmware
above rev A.14.00 only).

3. Under Test Procedure Run Mbde,select Si ngl e Step.
a. Runthetest.

b. WhenthemessagePr ess conti nue when ready isdisplayedinthetopline
of the IBASIC controller tests screen, press CANCEL to pause the IBASIC

program.
4. FromtheTo Scr een menu, select the desired instrument screen.

5. After viewing the instrument settings, press PREV to return to the TESTS screen.

Do not dter theinstrument settings. The IBASIC program will not re-configure the settings
when continueisexecuted. Y ou may alter settingsto experiment with the measurement, but
those must be returned to the initial settings before leaving the instrument screen.

6. Pressk2 (Cont i nue) to returntothe IBASIC controller.

7. Pressk2 (Cont i nue) to continue the program.
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Chapter 8, Problem Solving
Test Set Doesn’'t Power Up

Test Set Doesn’t Power Up

Check the AC or DC power connection and the setting of the AC/DC switch on
the rear panel. Seethe Test Set User’'s Guide
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Chapter 8, Problem Solving
Unstable SINAD Readings

Unstable SINAD Readings

If readings of SINAD are unstable, the measurement might be affected by asignal
from an antenna. Co-channel or other interference can be detected by turning up
the speaker volume of the Test Set. The signal might be the result of aproblemin
the frequency plan. If it isimpossible to proceed with the measurements, the RF
coupler port connected to the antenna cable must be disconnected and terminated
with a 50-ohm load.

SINAD readings might appear to be unstable because of normal fluctuationsin
the readings. If you are making SINAD measurements manually, see “Averaging
Measurements” in th€est Set User’s Guide
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Chapter 8, Problem Solving
Unstable SINAD Readings
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Appendix: Using the HP 3488A Switch/
Control Unit
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Appendix: Using the HP 3488A Switch/Control Unit

If you choose to use an HP 3488A Switch/Control Unit, two
Option 15/HP 44476A Microwave Switch Units must be installed.

Five SPDT switches are used to select the RX antenna RF coupler port that isto
be connected to the Test Set. The remaining SPDT switch selects either the TEST
JK or the terminated EQUIP RCV of the base station receiver to be connected to
the Test Set AUDIO IN.

Use short jumper cablesto connect the switches into an arrangement described in
figure 16, "HP 3488A Cabling," on page 221. The jumpers are shown as bolder
linesin the figure. Thefirst number in the switch identifier refersto the rear-panel
row in which the switch is located. The second two numbers refer to the switch
column. For example, switch 201 isthe middle switch in the second row of
switches.
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Appendix: Using the HP 3488A Switch/Control Unit
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Appendix: Using the HP 3488A Switch/Control Unit
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Appendix B

Test Set Measurement
Settings

Appendix: Test Set Measurement Settings
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Appendix: Test Set Measurement Settings

This appendix contains some of the Test Set settings made by the Test Software.
Many settings are determined by EIA standards and M otorola recommended
procedures. This appendix does not cover all of the Test Set settings required by
these standards or procedures. It includes Test Set settingsthat are useful to know
when manually performing methods of measurement described in the standards or
procedures. This appendix isintended to be used with EIA and Motorola methods
of measurement.

Thetypes of settings are listed below:

e Filter choices

¢ Audio level detectors used

* Frequency counter gate times

e Spectrum analyzer sweep conditions and display resolution

Test Set settings are not made in “TEST_01 - Laptop Emulator” and “TEST_11 -
Test Menu”. “TEST_08 -Manual Switch and Calibration Aid” and “TEST_09 -
Calculate Transmitter Power” do not use Test Set measurement hardware.

TEST_02 - URDM  The following settings are used for the tests:
or RDM
Frequency/L evel URDM (or RDM) #1/#2 frequency error

Frequency measurement gatetime=1s

URDM (or RDM) #1/#2 level
Spectrum analyzer center frequency = 3 MHz
Spectrum analyzer span = 50 kHz
Spectrum analyzer display resolution = 2 dB/div
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TEST_03- Voice
Transceiver

Appendix: Test Set Measurement Settings

Thefollowing settings are used for the tests:

RX audio output (with adjustment)
Filter 1: C-Message
Filter 2: > 99-kHz low passfilter
Detector: RMS
Audio In Lo: 600 ohms to Hi

RX SINAD for each antenna
Filter 1: C-Message
Filter 2: > 99-kHz low pass filter
Detector: RMS
Audio In Lo: 600 ohms to Hi

RX audio distortion (extended test)
Filter 1: C-Message
Filter 2: > 99-kHz low pass filter
Detector: RMS
Audio In Lo: 600 ohms to Hi

RX hum and noise (extended test)
Filter 1: C-Message
Filter 2: > 99-kHz low pass filter
Detector: RMS
Audio In Lo: 600 ohms to Hi

RX expandor response (extended test)
Filter 1: C-Message
Filter 2: > 99-kHz low pass filter
Detector: RMS
Audio In Lo: 600 ohms to Hi
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Appendix: Test Set Measurement Settings

RX audio response (extended test)
Filter 1: 50-Hz high passfilter
Filter 2: 15-kHz low pass filter
Detector: RMS
Audio In Lo: 600 ohms to Hi

RX signal SAT/DSAT
Filter and detector settings are not required for thistest.

RX nosignal SAT/DSAT
Filter and detector settings are not required for thistest.

RX signal ST/DST detect
Filter and detector settings are not required for thistest.

RX nosignal ST/DST detect
Filter and detector settings are not required for thistest.

TX frequency error

Frequency measurement gatetime=0.5s

TX power @ level 0 (with adjustment)

The power meter or the spectrum analyzer may be used. See the parameter "TX voice/
signal pwr use [0=anz 1=pwrmtr]" on page 194.

If using the spectrum anayzer: Span = 50 kHz; Resolution = 2 dB/div.

TX SAT frequency error
Filter 1: 300-Hz high pass filter
Filter 2: 15-kHz low pass filter
Audio frequency gatetime=1s
IF filter: 30 kHz
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TX SAT/DSAT peak deviation (with adjustment)
Filter 1: 300-Hz high pass filter (SAT)
Filter 2: 15-kHz low passfilter (SAT)
Filter 1: < 20-Hz high pass filter (DSAT)
Filter 2: 300-Hz low passfilter (DSAT)
Detector: RM S corrected to peak (SAT)
Detector (adjustment): RM S corrected to peak (SAT)
Detector (adjustment): Peak+/- max (DSAT)
Decoder: DSAT

TX TEST JACK output (with adjustment)
Filter 1: 300-Hz high pass filter
Filter 2: 3-kHz low passfilter
Detector: RMS
Audio In LO: Float

TX/RX loopback
Filter 1: C-Message
Filter 2: >99-kHz low pass filter
Detector: RMS
Audio In LO: Float

TX peak voice limiting (with adjustment)
Filter 1. <20-Hz high passfilter
Filter 2: >99-kHz low pass filter
Detectors: Peak+, Peak—
Detector (adjustment): Peak+/— max
IF filter: 30 kHz
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Appendix: Test Set Measurement Settings

TX voice deviation (with adjustment)
Filter 1: 300-Hz high passfilter
Filter 2: 3-kHz low pass filter
Detectors: Peak+, Peak—

Detector (adjustment): Peak+/— max
IF filter: 30 kHz

TX audio distortion (extended test)
Filter 1. C-Message filter
Filter 2: >99-kHz low pass filter
De-emphasis. 750 us
Detectors: RMS
IF filter: 30 kHz

TX hum and noise (extended test)
Filter 1: C-Message filter
Filter 2: >99-kHz low pass filter
De-emphasis. 750 us
Detector: RMS
IF filter: 30 kHz

TX compandor track error (extended test)
Filter 1. C-Message filter
Filter 2: >99 kHz low passfilter
Detector: RMS
IF filter: 30 kHz

TX audio frequency response (extended test)
Filter 1: 50-Hz high pass filter
Filter 2: 15-kHz low pass filter
Detector: RMS
IF filter: 30 kHz
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TEST 04 -
Signaling
Transceiver
MANUAL Mode

Appendix: Test Set Measurement Settings

TX peak data deviation (in MANUAL mode)(with adjustment)
Filter 1: <20-Hz high passfilter
Filter 2: >99-kHz low pass filter
Detectors: Peak+, Peak—
IF filter: 230 kHz

Thefollowing settings are used for the tests.

TX frequency error

Frequency measurement gatetime 1 =s

TX power (with adjustment)

The power meter or the spectrum analyzer may be used. See the parameter "TX voice/
signal pwr use [0=anz 1=pwrmtr]" on page 194.

If using the spectrum analyzer: Span = 2 MHz; Resolution = 2 dB/div.

TX data deviation (with adjustment)
Filter 1: <20-Hz high passfilter
Filter 2: >99-kHz low pass filter
Detectors: Peak+, Peak—

Detector (adjustment): Peak+/— max
IF filter: 230 kHz

RX SINAD
Filter 1. C-Message
Filter 2: >99-kHz low pass filter
Detector: RMS
Audio In Lo: 600 ohm to Hi

RX SSlI calibration and linearity
Filter and detector settings are not required for this test.
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Appendix: Test Set Measurement Settings

TEST_05-
Scanning Receiver
MANUAL Mode

TEST_06 -
Combiner
Adjustment

TEST 07 -
Wideband Data on
Active Voice
Channd

TEST_08-Manual
Switch and
Calibration Aid

Thefollowing settings are used for the tests.

RX scan sensitivity for each antenna
Filter 1: C-Message
Filter 2: >99-kHz low pass filter
Detector: RMS
Audio In Lo: 600 ohms to Hi

RX SAT/DSAT detect
Filter and detector settings are not required for this test.

RX SSl calibration and linearity
Filter and detector settings are not required for thistest.

Thefollowing settings are used for the test:

TX power with adjustment

The power meter or the spectrum analyzer may be used. See the parameter "TX voice/
signal pwr use [0=anz 1=pwrmtr]" on page 194.

If using the spectrum analyzer and a signaling channel: Span =2 MHz,
Resolution = 2 dB/div.

If using spectrum analyzer and avoice channel: Span =50 kHz, Resolution = 2 dB/div.

Thefollowing settings are used in the test:

Wideband data deviation on the selected voice channel
Filter 1: <20-Hz high passfilter
Filter 2: >99-kHz low pass filter
Detectors: Peak+/— max hold
IFfilter: 30 kHz

This TEST does not use Test Set measurement hardware.
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TEST_09 - This TEST does not use Test Set measurement hardware.

Calculate
Transmitter Power

TEST_10- Voice Filter and detector settings made in this TEST are the same as those made in
Channel Manual “TEST_03 - Voice Transceiver.” See the measurement settings for that TEST.
Test Mode
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Appendix: Cable Wiring Diagramsfor Data
Coallection to PC and Printer

The HP 11807B Option 040 Test Software uses various cables when tests are run.
So that you may construct new cables, the following diagrams show pin
connections for appropriate PC and printer interface cables. Refer to chapter 3,
"Satting Up," on page 69 for the purposes of the cables.
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Appendix: Cable Wiring Diagrams for Data Collection to PC and Printer

PC Printer
RJ11 (M) to DB9 (F) 08921-61038 RJ11 (M) to DB25 (M) 08921-61039
3
2 5 5 =_= 2 5 a_-
ol
9 25
From To From To
5 2 5 3
4 5 4 7
3 NC 3 NC
2 3 2 2
*71t08 *4t05
*1to4t06 *6 to 8 to 20

* indicates jumpered connection
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Glossary

AMPS Advanced MobilePhone Service-
The cellular system in use on the North
American continent and on other
continents.

AVL AverageVoice Level - A standard
audio voltage used to set the level of the
signal applied to modulesin the cdll site. It
is expressed in dBm into a 600 Q load.

BSC Base Site Controller - A set of
modules including the Voice Channel
Controller, Signaling Channel Controller,
Céll Site Controller, and Extended Multiple
Port Interface. Itistheinterface betweenthe
cell site and the Electronic Mobile
Exchange.

choose Thisword isused in step by step
procedures in thismanual. It refersto the
steps of turning and pressing the knob to
pick an item from alist of choices. Choices
aredisplayedinthelower right corner of the
CRT display.

CSC Cell Site Contraller - The module
that controlsthe cdll site and interfaceswith
the main Electronic Mobile Exchange. A
serial interface port communicates with the
Test Set.

DSAT Digital Supervisory Audio Tone -
A sub-audible data signal that frequency
modulates an NAMPS cell site voice
channel transmitter. Thesignal is
transponded by the mobile station and is
used to help determine RF path integrity.

DST Digita Signaling Tone - A sub-
audible data signal that frequency
modulates an NAMPS cell site voice
channel transmitter. The signal is sent by
the mobile to the base station when certain

signaling operations must occur.

ESD ElectroStatic Discharge - A transfer
of electric chargefrom one placeto another.
Devices can be damaged by the energy
transferred during the discharge.

field Anareaonthe CRT with an inverse
video display where entries can be made.

FOCC FOrward Control Channel - The
method by which dataistransferred from a
base station to a mobile station when the
mobil e station receiver frequency isset to a
control, paging, or accesschannel. The base
station transmitter is frequency modul ated
by a 10 kbit/s data stream.

FVC Forward Voice Channel - The
method by which dataistransferred from a
base station to a mobile station when the
mobil e station receiver frequency isset to a
voice channel. The base station transmitter
is frequency modulated by a 10 kbit/s data
stream.

GN Abbreviation for General. GN
appearsin some parameter titlesin the
software and indicates that the parameter
relates to the general system, as opposed to
atransmitter (TX) or receiver (RX).

Help A feature providing specific
information about how to use the current
screen in the TESTS environment. This
feature is accessed by pressing k4 Help
from any TEST screen. Note: thisfeatureis
only availableinthe HP 8921A,D firmware
above revision A.14.00.

HELP A feature providing additional test
set information accessed by pressing
SHIFT, then TX (HELP) keys.
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Glossary

IBASIC Instrument BASIC. A computer
language, derived from HP BASIC, used in
the HP 8920A, HP 8921A and other
Hewlett-Packard instruments. Programs
written in IBASIC run on the computer in
the instrument.

JK Abbreviation for jack.

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 code file,
and a Procedure to run a customized
application program. A Library is stored as
afile on amemory card or other mass
storage with its associated procedure files.

Main Menu The screen accessed by
pressing the TESTSkey, or k5 Main Menu.
It is used to customize and execute (run)
automated testing.

Also referred to as the “TESTS” screen.

MAN MANUAL - An operation mode of

channel spacing to 10 kHz.

OOS Out Of Service - The removal of
some or all of a base station from active
service.

PA Power Amplifier - The module that
amplifies transceiver RF power.

parameters Entries you make for
calibration data, cell site characteristics, or
test customization. They give you flexibility
in the way you use the HP 11807B Option
040 software. Default values for parameters
are entered into the software.

pass/fail limits Pass/fail limits are the
names of criteria verifying the performance
of the unit-under-test. Usually, the
associated measurement value must fall
within the HI/LO limits of pass/fail values
to verify performance of the unit-under-test.
Default values in the test software have
been derived from standard methods of
measurement or from the unit-under-test
requirements.

the base station characterized by equipmenr®rocedure A Procedure is a collection of

being taken out of service.

MTTY Maintenance TeleTYpe - The

parameters, specifications, and a TEST
sequence, saved in a file, that customizes
the test software to a specific application.

terminal or terminal emulator that is used to

transfer data to and from a Cell Site
Controller. The Test Set performs the
functions of the MTTY in the software
described in this manual. MTTY is also

RECC REverse Control Channel - The
method by which data is transferred from a
mobile station to a base station when the
mobile station transmitter frequency is set

used to label the connector on some extern# a control, paging, or access channel. The

terminals.

NAMPS Narrow (band) Advanced

mobile station transmitter is frequency
modulated by a 10 kbit/s data stream.

Mobile Phone Service - A mobile telephone
system that provides greater capacity than
the AMPS system by reducing the voice




Glossary

RDM Reference Distribution Module -
The module that provides frequency
reference signals needed by some base
station modul es.

RSSI Received Signal Strength Indicator
- A level in areceiver that corresponds to
the signal strength of the incoming signal.

RVC Reverse Voice Channel - The
method by which dataistransferred from a
mobil e station to a base station when the
mobile station transmitter frequency is set
to avoice channel. The mobile station
transmitter is frequency modulated by a 10
kbit/s data stream.

SAT Supervisory Audio Tone - A 5970
Hz, 6000 Hz, or 6030 Hz sine-wave signal
that frequency modulatesan AMPS cell site
voice channel transmitter. The signal is
transponded by the mobile station and is
used to help determine RF path integrity.

SCC Signaling Channel Controller - The
modulethat controlssignaling transceivers.

select Thisword isused in step by step
procedures in thismanual. It refersto the
steps of turning and pressing the knob to
locateand highlight, withfull inversevideo,
afield on the CRT display.

sequence Themethod usedinthe Test Set
torunoneor more TESTsinadesired order.
A sequenceis entered using the TESTS
(Edit Sequence) screen.

SIG Signaling unit - A signaling
transceiver module.

SINAD Signal plusNoise And Distortion
divided by noise and distortion. A

measurement result that determines the
quality of an audio tone in the presence of
noise and distortion. A 12 dB SINAD value
is often used when measuring the receiver
sensitivity.

softkey The name of the set of keys next
to the CRT display that can be assigned to
certain special actions or fields. The keys
are also called USER keys.

specifications Specifications are values
you enter that set passing limits for tests.
Default valuesareinthetest software. They
have been derived from standard methods
of measurement or from Motorola
reguirements.

SRAM Static Random Access Memory -
A data storage device. SRAM memory
cards can be used with the Test Set to save
programs and test results.

SSI Signal Strength Indicator - SSI is
synonymous with Received Signal Strength
Indicator (RSSI).

ST Signaling Tone- A 10 kHz tone that
the mobile sends to the base station when
certain signaling operations must occur.

test Stepswithin each TEST that make a
measurement and compare the resultsto a
specification.

TEST A termto refer to one of the
TESTs, TEST_01 through TEST_09,
available in the base station test software.

TTY TeleTYpe- SameasMTTY.
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TTYMP TeleTY pe Maintenance Port -
The RS-232 connector on the base station,
through which datais transferred between
the Cell Site Controller andthe MTTY . In
thiscase, the MTTY isthe Test Set.

USER Thename of theset of keysnext to
the CRT display that can be assigned to
certain special actions or fields. The keys
are also called softkeys.

VOC VOiCe- The module that contains
the voice transceiver.

VCC VoiceChannel Controller - The
modulethat interfaceswith the Base Station
Controller to control one or more voice
transceivers.

VSWR Voltage Standing WaveRatio - A
ratio that quantifies the level of reflected
power that results from the application of
forward power to atransmission line. A
VSWR of exists on atransmission line
terminated in its characteristic impedance.
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A
adapters, 63
audio input, 64
included with software, 24
adjustments
dekey during power, 145
NAMPS, 156
parameter to perform, 189
power, 157
selecting the location of, 144
terminating, 189
TEST_06 - Combiner adjustment, 90
AMPInc., 67
AMPS, 235
ASCII filetype, 113
ASSIGN
shifted key, 123
audio cables, 64
audio detectors used in the tests, 223
AVL, 235

B

base station
baud rate, 151
control difficulties, 207
firmware revision, 52, 175
logging commands and messages, 131
messages from, 151
modules tested, 26
password, 152
report from the, 152
RS-232 connection, 34
sending commands to, 149
Base Station Accessory Kit, 60
baud rate, 151
BDAT filetype, 113
Black Box, 67
block diagram, system, 70
BSC, 235

C

Cable Fault, Ancillary Equipment for, 65
cable wiring diagrams
to PC and printer, 233
cables, 63
audio, for Bantam 309, 64
connection to RDM/URDM, 63
DUPLEX OUT, 64
HP-IB, 65
included with software, 24
standard test cables, 63
to RFIN/OUT, 63
to RF switch, 64
caibration
Combiner to Test Set Path Loss Factor,
0
determining calibration parameters, 81
RDM Level Correction Factor, 88
RX Path Loss, 85
TX Path Loss, 81
CANCEL key, 138
CAT IBASIC command, 98
caution
Accidentally Erasing Software, 54
Before Y ou Make Connections, 27
SRAM memory card battery life, 55
cell site
how to take out of service, 150
cell site equipment, 52
channel information
securing, 95
un-securing, 96
Channel Information/Edit Frequenciesis
not used, 99
Choices
, 49
choose, 235
codefile, 91
configuration
default entries, 103
entering into TESTS (External Devic-
es), 102
entriesfor logging, 105
entriesfor printing, 105
entriesfor switch path, 105
example, 102
for data collection, 113
for printing screens, 111
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for printing with the Serial port, 109 CSC, 235

for terminal or PC operation, 111

HP-IB, for printing, 112

no default entries, 103

overall description, 102

retention of settings, 105

Serial port, 109

serial port, 108

table with entries, 105

where saved, 105
Configuration screens

making entriesin, 108
CONFIGURE screen, 108
connections

audio, 75

control of base station, 75

diagram for, 74

disk drive, 78

display of the TX, 130

EQUIPLINE JACK, 75

EQUIPRCV, 75

equipment, 70

for base station control, 75

for data collection, 76

HP 3488A, 220

HP-IB printer, 78

overal, 74

Radio Interface, 79

Receiver RF, 74

RJ11 connector, 75, 76

RJ}11to TTYMP#8, 75

RS-232, 75

RX RF coupler, 74

Serial Port, 76

serial printer, 76

transmitter RF, 74

TX RF coupler, 74
Connector Kit, HP supplied, 65
connectors, 63
Continue USER key, 139
continuing a paused program, 139
Continuing a TEST, 139
Conventions Used, 49
COPY IBASIC command, 98
COPY _PL program to back up and ini-

tializefiles, 97

copying a Procedure, 97
copying files, 97, 98

D
damage
equipment, 70
Radio Interface Card, 79
Test Set, 70, 74
to Test Set Radio Interface, 62
to the DUPLEX OUT port, 74
data collection
connections of the Seria port, 76
description, 113
doesn’t work,208
entering the configuration fot,13
example configuratiori, 14
memory card part numberss
retrieving datal16, 118
saving to a memory card or disk]3
Serial port configuratior], 10
toaPC116
to a PC, setting ud,16
deleting a Procedur&4
diodes on the Radio Interface control
lines,62
disk
initializing, 114
disk drive
External Disk Specificatior§2
disk formats, LIF and DOS,13
documentation neede@l6
DOS disk format113
DOS file type, 113
dropped calls27
DSAT, 235
DST,235
DUPLEX OUT cablep4
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E
Eagle, 67
Edit Parameters
entering into, 99
Edit Sequence
entering into, 132
Electronic Industries Association, 25
Electronic Research Co., 67
Electronic Research Co., Model 130 fre-
quency reference, 65
ENTER key, 49
equipment needed, 51
error messages, 206
ESD, 235
exit the program
away to, 210
extended tests, 189
external device configuration
retention of settings, 105
where saved, 105
External Devices
entering into, 102
external devices
entering into, 102
overall description, 102
table with entries, 105
External Devices screen
available entries, 106

F

field, 235
selecting a, 49
file name
disk example, 118
file types, ASCII, BDAT, DOS, and HP-
UX, 113
filters used in the tests, 223
firmware
determining the revision of the Test
Set, 57
Test Set, 57
firmware revision
base station, 26, 52, 175
HP 8921A, 57
FOCC, 235
frequency counter gate time, 223
frequency reference, high accuracy, 65
FVC, 235

G

Getting Started with fw aboverev.
A.14.00, 34

GN, 235
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H

hardware problems, 206
HDII, 26
HDII/NAMPS, 26
Hewlett-Packard Co., 67
HP 3488A switch
entries for configuration, 106
HP 3488A Switch/Control Unit, 61, 70
connections to, 220
HP 44476A microwave switches, 220
HP 87106A Opt 050 SP6T switch, 61
HP 8921A Cell Site Test Set
description, 57
option, 57
HP-IB Cables, 65
HP-1B control annunciators, 137
HP-UX filetype, 113

1/O CONFIGURE screen, 108
IBASIC, 236
IBASIC commands

entering from aterminal, 98

to copy files, 98
If Unit-Under-Test Fails, 135
initializing adisk, 114
initializing an SRAM memory card, 115
In-Service Optimization

when to use, 132
In-Service Optimization mode, 27
ITT Pomona Electronics, 67

JK, 236
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L M N
laptop emulator, 149 Main Menu, 236 NAMPS, 236
LD, 26 MAN, 236
Learning to Use the Software, 27, 46 manua
letters contents of this manual, 48

in the top right corner of the CRT, 137 MANUAL mode
Library, 236 to set parameter GN test state of, 163
library when to use, 27, 132

where saved, 91 measurement methods
LIF disk format, 113 derived from, 25
load, determining if in Test Set, 75 measurement settings, 223
load, when needed on EQUIP RCV, 75 memory cards
loading a Procedure, 94 are used for, 53
loading the software, 126 determining whether it is OTP or
logging, base station commands, 105 SRAM, 54
L ucas Aerospace Communications and how these are powered, 53

Electronics Inc., 67 initializing, 55, 115
inserting, 53

part numbers for software, 54
protecting data on SRAM, 54
removing, 54
software, 54
SRAM battery part number, 55
datic random-access memory
(SRAM), 55
storage space needed, 56
write protect switch, 55
memory space
determining the amount used, 213
problems, 213
messages
overflowing CRT display, 151
Modular-to-DB-25 Adapter, 63
MOT_CS Procedure, 124
Motorola
procedures, 25
MTTY, 236
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(0]
600, 75
termination

50, 62
On UUT Failure, 135
00S, 236
option

HP 8921A, 57

Test Set, 57
options

HP 8921A

Radio Interface Card, 57

Order of Tests

entering into, 132
order of tests, 132
Other Software Tools, 58
Output Degtination, 136
Output Heading, 136
Output Results, 136
Output Results For, 136
Output Results To, 136

P

PA, 236
parameters, 236

calibration, 81

default values, 99

entering, 99

example, 100

generd, 100

GN aways cal sig/scan, 189

GN auto exit adj, 189

GN perform adj, 189

GN perform extended tests, 189

GN site, 190

GN site Average Voice Level (AVL),
189

GN site has LNAs, 190

GN test state of, 190

GN type of site, 190

GN verify al selections, 190

overall description, 99, 187

RDM level correction factor, 190

RX level for scanner DSAT detector,
190

RX level for scanner SAT detector, 191

RX level for voice DSAT/DST detec-
tor, 191

RX level for voice SAT/ST detector,
191

RX path lossto antenna 1, 191

RX path lossto antenna 2, 191

RX path lossto antenna 3, 191

RX path lossto antenna 4, 191

RX path lossto antenna 5, 191

RX path lossto antenna 6, 191

RX/TX audio freq response step, 191

saving them, 100

SC fewer linearity channels, 192

SC skip items in scan test, 192

securing, 95

TEST_02, 155

TEST_03, 161

TEST_04, 168

TEST_O05, 172

TEST_06, 174

TEST_07, 176

TEST_08, 178, 185

TEST_09, 180

TEST_10, 183

TX output power for level 0, 192
TX output power for level 1, 192
TX output power for level 2, 192
TX output power for level 3, 192
TX output power for level 4, 192
TX output power for level 5, 192
TX output power for level 6, 192
TX output power for level 7, 192
TX output power for signaling unit, 192
TX path loss to combiner for adjust-
ment, 193

TX path lossto harmonic filter 1, 193
TX path lossto harmonic filter 2, 193
TX path lossto harmonic filter 3, 193
TX path lossto harmonic filter 4, 193
TX path lossto harmonic filter 5, 193
TX path lossto harmonic filter 6, 193
TX path lossto harmonic filter 7, 193
TX path lossto harmonic filter 8, 193
TX peak voice limit stepl, 194
TX perform loopback test, 194
TX stepping PA pwr Ivistested, 194
TX voice/signal pwr use, 194
un-securing, 96
2777 test mode, 195

Parameters - Reference, 187

part numbers
37 pin D-Submin, 64
Black Box RJ-11 dual Modular adapter,

63

HP 8921A User’'s Guidel7
HP RJ-11/DB-25 adaptes3
memory card batter5
Radio Shack RJ-11/DB-25 adapté8,
RF switchesf1
software memory cards4
SRAM cardsp5
Test Set User’s Guidég
vendor informationg7

pass humbeB6

pass/fail limits 236
defaults, 198
editing values101
in TEST_10,182
overall description101, 197, 198
RDM frequency error199
RDM output level 199
RX audio distortion;199
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RX audio output level, 199

RX audio response dev from -6 dB/oct
R1, 199

RX audio response dev from -6 dB/oct
R2, 199

RX expandor track error %, 199

RX expandor track error >0 dB, 200

RX hum and noise, 200

RX scan and sig calibration reading,
200

RX scan sig linearity error, 200

RX sensitivity with LNA, 200

RX sensitivity without LNA, 200

RX sensitivity without LNA narrow
mode, 200

RX SINAD at sensitivity spec, 200

saving them, 101

securing, 95

TEST_02, 155

TEST_03, 159

TEST_04, 167

TEST_05,171

TEST_06, 174

TEST_07,176

TEST_08, 178

TEST_11, 185

TX audio distortion, 200

TX audio response dev from 6 dB/oct,
201

TX compressor track error %, 201

TX compressor track error >0 dB, 201

TX data deviation, 201

TX DSAT deviation, 201

TX FM hum and noise, 201

TX frequency error, 201

TX loopback level, 201

TX output power error at level 0, 201

TX output power error at level 1, 202

TX output power error at level 2, 202

TX output power error at level 3, 202

TX output power error at level 4, 202

TX output power error at level 5, 202

TX output power error at level 6, 202

TX output power error at level 7, 202

TX output power error for signaling
unit, 202

TX SAT deviation, 202

TX SAT frequency error, 202

TX test point K output, 203
TX voice deviation, 203
TX voice deviation narrow mode, 203
TX voice limiting deviation, 203
TX voice limiting deviation narrow
mode, 203
un-securing, 96
when used, 130
pass/fail limts
TEST_09, 180
password, 152
pausing or stopping a TEST, 138
peripheral items, 59
HP supplied, 60
power meter
for measuring power, 194
printer
HP-I1B, 112
output heading, 136
paralld port, 76
problems, 214
setup for HP-1B, 112
setup for parallel port, 76
printing
problems, 214
Serial port configuration, 109
test results, 136
test results using firmware below revi-
sion A.14.00, 33
problem solving, 205
base station control difficulties, 207
equipment control, 212
exiting the program, 210
memory space problems, 213
printer problems, 214
test set doesn’t power upl6
unstable SINAD reading217
Procedure236
copying a97
default,124
deleting a94
general description 0§1
loading a different one,28
loading into Test Set memor94
MOT_CS,124
procedure
names9l
saving,92, 93

securing95
un-securing96
what is saved)1
program
starting the 124
stored in Test Set memory4
when it starts130
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R

Radio Interface Card, 57
pinouts, 79
RDM, 237
REC=
default entry, 114
entering record number, 114
REC=to set record size, 114
RECC, 236
RELEASE
shifted key, 123
RF and audio switches, 61
RF coupler
high power load on, 62, 163
models, 62
termination, 74, 217
whereinstaled, 62
RF IN/OUT cables, 63
RF switch control cable, 64
RF Tools
AMPS Channel Return Loss test, 58
Cable Fault test, 58
Catalog Memory Card test, 58
Create/Edit Data Collection L abelstest,
58
ERP Calcul ator test, 58
introduction, 58
Replot Data Files test, 58
SA Self Calibration ON/OFF test, 58
Swept Gain test, 58
Swept Insertion Losstest, 58
Swept Return Loss test, 58
Transfer Stored Data test, 58
RL C Electronics Model S-1519A, 61
RL C Electronics, Inc., 67
RS-232 Base Station Control Cable, 63
RSSl, 237
Run Mode, 135
Run Test
difference between Run and, 117
running tests, 119
RVC, 237

S

SAT, 237
SAVE IBASIC command, 98
saving a procedure, 92
saving test results, 141
SCC, 237
securing a procedure, 95
select, 237
Selecting the Test State, 153
self test failed, 206
sequence, 237
of TESTs, 132
Seria B port, 108
use of, 75
Seria port, 108
serial ports, 108
setting up, 69
settings
used in the tests, 223
SIG, 237
SINAD, 237
softkey, 237
softkeys, 144
software
getting started, 34
learning to use the, 27, 46
loading the, 126
stopping the, 138
waiting for it to start, 130
special display conventions used, 49
specifications, 237
defaults, 198
overall description, 101, 197, 198
spectrum analyzer
for measuring power, 194
SRAM, 237
SSl, 237
ST, 237
starting the program, 124
dependson, 124
examples, 125
stopping the program
using Test Execution Conditions, 135
summary
test time, 140
switch
SPDT audio, 62
switch control input buffer, 62

switches
controlled by Radio Interface or HP
3488A, 61
RF and audio switching arrangements,
61
supplying power to, 80
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T

terminal emulator, 118, 236
configuration, 111
DataStorm Technologies,

Comm, 116
HP AdvancelLink, 116
termination
high power, 62

TEST, 237
continuing, 139
pausing or stopping a, 138

Test
What is a, 120

test, 237

Test Execution Conditions, 135

Test Procedure Run Mode, 135

test results
output failures, 136
printing using firmware below revision

A.14.00, 33
retrieving from a disk, 118
retrieving from amemory card, 116
where placed, 136

test results unexpected, 214

Test Set
firmware, 57
HP 8921A description, 57
option, 57
refersto, 57

test set
doesn’t power up216
how to determine setting&14

Test Software
contents24
features24
part numbers24

Test Software featureg4

Test System
components25

test system
overall description23

test time 140

test time summaryi 40

TEST_O01 - Laptop Emulator
base station baud ratE;1
base station passworth2
base station repori52
before sending a commarid}9

Inc. Pro-

description,149
exiting, 152
messages from the base statibbil
sending command449
TEST_02
Calibration Factor]53
TEST_02 - URDM or RDM Frequency/
Level
description,153
parametersl55
pass/fail limits,155
guestions displayed 54
tests performed,54
TEST_02 - URDM/RDM Frequency/
Level
measurement settings us@@4
TEST_03
selecting the test state56
TEST_03 - Voice Transceiver
AMPS or NAMPS,156
calibration parameter§57
description,156
frequency errorl57
keying the transmitted, 57
measurement settings use@b
parametersl6l
pass/fail limits,159
guestions displayed57
tests performed, 58
TEST_04 - Signaling Transceiver MAN-
UAL Mode
calibration parameter§64
description,163
frequency errorl66
HDII or LDequipment164
MANUAL mode, 163
measurementsettings us@@9
parametersl68
pass/fail limits, 167
guestions displayed 64
tests performed, 67
TEST_05 - Scanning Receiver MANU-
AL Mode
AMPS or NAMPS,169
calibration parameter$69
connections169
description,169
MANUAL mode, 169

measurement settingsused0
parametersl72
pass/fail limits, 171
guestions displayed,69
tests performed, 71
TEST_06 - Combiner Adjustment
description,173
measurement settings us@8p
parametersl74
pass/fail limits 174
path loss calibration factot,73
running the testl 74
test performed] 74
TEST_07 - Wideband Data on Active
VoiceChannel
measurement settings us@80
TEST_07 - Wideband Data on an Acti
Voice Channel
parametersl76
pass/fail limits, 176
test performedl76
TEST_07 - Wideband Data on an Acti
VoiceChannel
description,175
TEST_08 - Manual switch & calibratio
aid, 86
TEST_08 - Manual Switch and Calibra-
tion Aid
description177
parametersl78 185
pass/fail limits, 178
routines in177
TEST_08 -Manual switch & calibration
aid
measurementsettings not us2dp
TEST_09 - Calculate Transmitter Power
available entriesl 79
description,179
measurement settingsnot us2dl
parametersl80
pass/fail limits, 180
TEST_10 - Voice Channel Manual Test
Mode
description181
parametersl 83
pass/fail limits, 182
TEST_10 - Voice channel manual test
mode
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measurement settingsused, 231
TEST _11- Test Menu
description, 184
pasg/fail limits, 185
testing order
securing, 95
un-securing, 96
TESTS
description of the term, 120
TESTs
available in the software, 120
description of the term, 120
entering the order of, 132
list of the, 120
loading and running a new procedure,
128
loading the Test Software and running a
TEST, 126
order, 121
running a different one, 127
running an impormptu segquence, 129
tests
AMPS Channel Return Loss, 58
Cable Fault, 58
Catalog Memory Card, 58
Create/Edit Data Collection Labels, 58
description of the term, 121
ERP Calculator, 58
Replot Data Files, 58
running, 119
SA Self Calibration ON/OFF, 58
Swept Gain, 58
Swept Insertion Loss, 58
Swept Return Loss, 58
Transfer Stored Data, 58
TESTS (Edit Configuration) screen
typical, 102
TESTS (Edit Sequence)screen
entering into, 132
TESTS (Externa Devices)
entering into, 102
TESTS (Externa Devices) screen, 108
TESTSkey, pressing, 122
TESTS Main Menu screen
description of the, 122
TESTS, TESTS, and tests, difference be-
tween, 120
transmitter power

calculating maximum permissible, 179
TTY, 237
TTYMP, 238

U

unexpected test results, 214
un-securing a procedure, 96

USER, 238

USER keys, 144
-100 dBm, 148
-60 dBm, 148
-90 dBm, 148
All Cal, 144
Clr Scr, 144
Continue, 144
Del Chan, 144
Delet Stp, 144
Disp Data, 144
Done, 144
HDII Loc, 144
Insrt Stp, 145
Key/Dekey, 145
Laptop, 145
LD Loc, 144
LNA Offs, 145
NAMPS Loc, 144
Next Ant, 146, 147
Next Chan, 145
Next Wind, 145
No, 148
Page Down, 146
Page Up, 146
Prev Ant, 146
Prev Chan, 146
Print All, 146
Prt Full, 146
Re-test, 146
Run, 146
Run Test, 147
Send ESC, 147
Send FREE, 147
Send T™M, 147
Send USE, 147
Show Log, 147
Skip SAT, 147
Skip Sens, 147
Skp N SSI, 147
Sngl Step, 148
Stop Test, 148
Takelt, 148
Tnsloud, 148
Tnsoff, 148
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Tnsquiet, 148
To Chan, 148
Yes, 148
Zoom, 148

\Y

VCC, 238

vendor information, 67

VOC, 238

VSWR, 238

VSWR Measurement, Ancillary Equip-
ment for, 65
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