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1 Using this Manual

This manual explains how to install and use the Cellular Digital Packet
Data (CDPD) Mobile Data Base Station (MDBS) Test software.
Procedures for specific CDPD base station tests are explained, along
with additional information related to common software tasks.

N:\mkt \MANUALS\HP8935\E6381A\ CDPD-OPT003 \ aboutbk.chp



Using this Manual
How to Use This Manual

How to Use This Manual

1.

Do This First!

Read Chapter 2, “Getting Started,” on page 13, completely to get you
started testing without a lot of reading.

"Getting Started" explains the following:
¢ the basic process for using the software

¢ using the "demo mode" to imitate base station testing without
having a real base station connected to the system

¢ how to install the software
¢ how to quickly perform a sample transmitter test

¢ what to do if something goes wrong in the installation or quick
test

. Read Chapter 3, “Product Description,” on page 25 to get a brief

product overview.

. Read Chapter 7, “Test System Configuration,” on page 77 to review

required and optional software operations.

"Test System Configuration" explains the following:

¢ how to create your own test procedure from available tests
¢ how to change the way test results are displayed

¢ how to connect devices to the Serial and Parallel ports for
printing and other data functions

¢ learn how to log data to a printer on a database/spreadsheet

¢ learn how to set up the test set to automatically start the software
when the unit is switched on

. Scan Chapter 4, “Test Descriptions,” on page 31 to see what’s

required to perform each test.

Each test description explains the following:

what tests can be performed with the software

how the tests are performed using the software

what connections are needed for each test

e any software configuration affecting each test

Chapterl
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How to Use This Manual

5. Use Chapter 5, “Test Parameters,” on page 55 to understand how to
alter software operation to maximize test accuracy and best conform
to your test situation.

6. Use Chapter 6, “Test Specifications,” on page 69 to understand how
to enter pass/fail limits for each measurement.

7. Appendix A, “Standard Formulas and Conversions,” on page 103
contains some common formulas for calculating power levels, or for
converting power levels from one unit of measure to another.

8. Use the “Glossary” and "Index" for definitions and cross-referencing.

Chapter 1 9
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What is Not¢ Discussed in this Manual

e How to use the CDPD screen’s manual user interface. That screen
exists solely to allow the HP CDPD software to operate, and is not
intended for direct customer use.

e How to control your CDPD base station, switch system, or any other
software or hardware associated with your cell site equipment.
Manufacturers and cellular service providers have their own cell site
control and base station configuration procedures that go beyond the
scope of this documentation.

e How to troubleshoot a failing base station after you have verified
that the CDPD software and test hardware are operating properly.
You must refer to your base station’s documentation to determine
the cause of the fault.

¢ How to perform IBASIC programming operations, such as writing,
editing, copying, or cataloguing programs. Programming the HP
8935 Series E6381A IBASIC controller is described in the
Programmer’s Guide and Syntax Reference Guide.

e How to test any other type of base station or mobile radio; such as
AMPS, N-AMPS, TACS, E-TACS, TDMA, or CDMA.

10 Chapterl
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Conventions Used in This Manual

The following conventions are used throughout this manual to help
clarify instructions and reduce unnecessary text:

e Test Set refers to the HP 8935 Series E6381A equipped with CDPD
test hardware (Option 003) and CDPD software.

e MDBS is the Mobile Data Base Station you are testing.
e Test Set keys are indicated like this: Preset

e Test Set screen information, such as a measurement result or an
error message, is shown like this: TX Channel Power -1.3 dBm

Chapter 1 11
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Using the USER Keys to Select Menu Items

Using the USER Keys to Select Menu Items

The five USER keys next to the display are assigned to various menu
items. Key assignments are indicated in the top-right corner of the
display. In this example, pressing k1 provides an alternate method of

selecting For war d Channel
Pr evi ous Menu, and so on.

Control Flag Test;«ksis used to select

If a menu item that is displayed on the screen does not appear on the
USER key assignment (such as when six or more items are available),
you must select the unassigned functions using the cursor and knob.

Use knob of softkeys to select from the menu. 1 | Fwd Chan
RECEIVER TESTS 3 | +/- 3kHz

1) Forward Channel Control Flag Test

Busy Set Threshold Test (set-and-measure) 5

(
L0

(-) Busy Set Threshold Test (iterative)

(-) Busy Set Threshold Test (witraining) /
(2) RX Sensitivity (set-and-measure)
(3) RX Sensitivity (set-and-measure +- 3kHz)
(4) RX Sensitivity (iterative)
(5) Previous Menu

Position cursor and press ENTER (or the cursor knob) to select.

USER
k1l
4 [lterative
(2]l [ [
CURSOR CONTROL

PUSH TO SELECT

12

Chapter 1
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2 Getting Started

In this chapter you will:

learn the basic process of automated base station testing,

learn how to load and run the software,

¢ perform a quick base station test,

learn how to troubleshoot measurement problems.

Using the “Demo” The procedure in this section shows you how to make a real

Mode to Explore measurement on your MDBS transmitter. However, it may be
helpful to “play” with the software before connecting the Test
System to a real MDBS. A demonstration (“Demo”) mode of
operation can be selected to let you explore the software. It operates
just like the “real” software, including displaying connection
diagrams to the MDBS, but is not affected by any external
connections. This is an excellent way to familiarize yourself with
tasks like selecting different types of tests, and lets you see how
measurements are displayed with simulated measurement values.

To operate in Demo mode, load the “DEMO” procedure in Step 1
-Load and Run the Software (instead of loading the “CDPD”
procedure).

13
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Getting Started

Required Equipment To be able to duplicate the procedures discussed in this chapter, you

Test Set Operation

Accuracy of This
“Getting Started”
Procedure

need these
items:

0 HP E6381A TDMA Test Set equipped with option 003 with the
firmware revision displayed on the title page of this document.

0 CDPD Base Station Test software on the factory-supplied Memory
Card.

0 BNC and Type-N connectors and cables to connect to your base
station and perform the power calibration.

O A configured CDPD base station (MDBS) with direct access to the
Transmit, Receive, and Sniffer ports.

The general process discussed in this chapter will help you understand
the steps involved in testing any CDPD base station. However, the Test
Set provides a very large number of functions not discussed in this
manual (such as detailed Spectrum Analyzer operation). For in-depth
information on manual Test Set operation, refer to the HP E6381A
TDMA BST Reference Guide.

The procedure on the following pages uses the factory default
parameter settings, which are generally based on the CDPD standards.
However, certain parameters for your system need to be entered to
maximize measurement accuracy (such as cable and splitter losses).
Unless your transmitter’s signal is very weak, <2 mW (+3 dBm), this
procedure should successfully make the necessary transmitter
measurements, but the accuracy of the power measurement will
probably be somewhat off.

See Chapter 7, “Test System Configuration,” on page 77 to understand
what you need to do to make changes to the factory default software
settings to match your system, and to understand how to save these
changes for future use.

14

Chapter 2
N:\mkt\MANUALS\HP8935\E63814\CDPD-OPT003\ getstart.chp



Getting Started
Making Your First Measurements

Making Your First Measurements

Step 1 - Load and Run the Software

Software is provided on a One-Time-Programmable (OTP) memory
card. Follow the instructions below and on the next page.

Before you begin testing, you must load the software into the test set
memory. To load the software, you must first select the location to load
from (in this case, it will be Car d) and a procedure filename. Your card
comes pre-programmed with at least one procedure. The actual
software program does not get loaded into the test set memory until the
k1 USER key is selected to (Run Test).

The software memory card can be removed after the program is loaded
into the HP E6381A memory. The program will remain in memory after
a power-down/power-up cycle, unless it is manually deleted or a
different program is loaded.

Figure 2-1 Loading and Running the Software
Wait for display
to appear
(approximately
40 seconds).
(G | Press POWER.
:Js:n (= SOFTWAREY [ ANALVZEY L STATE ) O (On rlght rear
[: /3 ?\ o corner of side
B E B0 6 panel.)
:D — DATA ENTR
EE0ETfF \
o | 0000 \
B |©  Bnnnn|es
=) IEE WEJ Press
— .EIE‘. [3 PRESET.
O —— =
| == | O
O
\_ /L
Insert the
Software
card.
Continued on the following page
Chapter 2 15
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Getting Started
Making Your First Measurements

Figure 2-2

Loading and Running the Software (Continued)

Software Menu screen.

Press the SOFTWARE Menu key to display the

Position the cursor at Select Procedure
Location: and select it.

SOFTWARE

Reset

Pause/
Continue

Position

(V
UV LOAD TEST PROCEDURE:
Select Procedure Location:d

/ Gelect Procedure Filename!
I

Select

&

e Position the cursor at Card and select it.

Position the cursor at Select Procedure
Filename: and select it.

Position
( Choices:
B A Boord
= / FOH
FAH
Position
R Ay

Position

= LOAD TEST PROCEDURE:
Select Procedure Location:d
Select Procedure Filename:

Position the cursor at Choices: and
select the Procedure name: OUT_SVC.

Position the cursor at Run Test and
select it. The Software is now loading.

Position Thoices:
7 .

R A / IOUT SVC
Select

) 1

Position
(@ TITEEEE | Loading Time:
\ :\\ /
: [CTEREIEy | First time:

approximately
15 seconds.
Select +[EFEN | After first time:

~ approximately
5 seconds.

16
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Getting Started
Making Your First Measurements

This screen is displayed if the software loaded and is running correctly.
Refer to “Troubleshooting” on page 18 if this screen is not displayed
after three minutes.

Figure 2-3 Main Menu - what you should see first when the software is
loaded and run.
Use knob or softkeys to select from the menu. 1 [TXTests
2 [RX Tests
3
MAIN MENU 4
B 1 Transmitter Tests 5
2 Receiver Tests
3 System Tests
4 Calibration
5 End this Program

Step 2 - Select the Desired Test

For this Getting Started example, we will perform some transmitter
tests. Since the cursor is next to the Transni tter Test s entry on the
screen, you can either:

¢ push the CURSOR CONTROL knob, or
e press the ENTER key, or
¢ press the k1 key (see “Conventions Used in This Manual” on page 11)

The TRANSM TTER TESTS menu is displayed.
Select RF Par aneters (power, frequency, etc.) (pressthe
ENTER key or k1 key).

Use knob of softkeys to select from the menu. 1
2
s

TRANSMITTER TESTS 4 |:|
B 1RF Parameters(p—ower, frequency, etc.) 5

2 Power Measurement Calibration
5 Previous Menu

Chapter 2 17
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Getting Started

Making Your First Measurements

Step 3 - Follow the Displayed Directions

Manual Use of the
Test System

A connection diagram and instructions are displayedl. Perform the
indicated connections and select Cont i nue (press the k2 key).

After calibrating, the software proceeds to make several transmitter
measurements, including:

e TX Frequency error (Hz)

e TX Frequency error (ppm)

e TX Modulation Index

e TX Power or TX Channel Power

e TX Adjacent Channel Power

e TX First Alternate Channel (power)

e TX Second Alternate Channel (power)
¢ TX Incidental FM

The software will repeat the test until you tell it return to the previous
menu by pressing the k1 user key (or by using the cursor to select the
Menu item in the top-right corner of the display).

CDPD testing must be performed using the CDPD software. After
running this software, you should press the PRESET key to return the
Test Set to its default settings before making any manual
measurements on another device.

Troubleshooting

CAUTION

If a loud warbling sound occurs, DISCONNECT THE TRANSMITTER
from the Test System immediately! Next, turn the Test Set off to
deactivate the alarm. That sound is the overpower warning, occurring
when you are putting too much power into the ANT IN or RF IN/OUT
port, possibly damaging the Test Set. Disconnect any cables to the ANT
IN port before turning the Test Set back on.

If “No Signal Found” is displayed when attempting to test.

0 The MDBS is not transmitting. Verify this by looking at the MDBS’s
status indicators and reset the MDBS to transmit if necessary.

1. A power calibration routine is performed the first time the software is loaded
and transmitter tests are run using the ANT IN port. Once the calibration
routine has successfully run, subsequent transmitter tests will bypass this step
(even if the Test Set is turned off and back on). If the calibration routine failed
for some reason, the software will continue to try to calibrate the power
measurement each time the transmitter tests are run. In the future, you can
recalibrate the power measurement from the TRANSM TTER TESTS menu by
selecting Power Measurenent Calibration.

18
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0 The transmitter is not properly connected to the Test System. Verify

your connections.

If “No Signal Found” appears intermittently while testing, or
transmitter test results imply an intermittent transmitter:

e Verify that the MDBS transmitter is configured for continuous

transmission. Some MDBS diagnostic and slow-hop configurations may
cause the transmitter to briefly turn off (<100ms), causing apparent test
failures. Press the canceL key to stop the test. Look at the signal on the
Test Set’s Spectrum Analyzer to see if the signal is intermittent (press
the sPec ANL key). You may have to reduce the Span setting to see the
drop-out. Re-start the program by pressing the menu key and then
pressing the k1 user key. You can also turn the VOLUME control
clockwise and listen to the signal on the Test Set’s internal speaker; you
should the “buzzing” sound of transmitted data instead of the hiss of
white noise.

Verify that the Sniffer Input is disconnected and terminated properly.
Strong local signals may cause the MDBS transmitter to shut down. To
minimize the possibility of CDPD to AMPS interference, be sure to
disconnect the MDBS transmitter from the cell site equipment bef or e
disconnecting the Sniffer port.

Verify that the correct Test System input port is being used for your
MDBS transmitter’s power level. Power levels <60 mW require the use
of the Test Set’s ANT IN port. Also, parameter “4. GN Testset Input Port
[0=RF IN/1=ANT IN]” on page 59 must be set to indicate the correct
port.

Chapter 2
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Getting Started

Making Your First Measurements

“Busy/Idle” or “Decode Status” errors occur.

These errors occur when your MDBS is not using the expected CDPD
standard encoding format for the Busy/Idle and Decode Status data.
The “*” symbol indicates which bits are not correct. The RX Busy/Idle
Flag template parameter (see parameter “8. RX Busy/Idle Flag
template [0 to 10]” on page 60) and the RX Decode Status timing
parameter (“11. RX Decode Status Flag template [0 to 10]” on page 62)
list the available bit patterns to use when checking these functions.
Change the necessary parameter(s) so that the bits that failed are
either not checked or are changed to fit the return bits from your
MDBS.

If none of the available parameter settings corrects the problem, your
MDBS may not be functioning properly.

If the message “Error 80 during Procedure catalog.
Catalog aborted.” appears at the top of the screen when
trying to load the software:

0 The memory card is not inserted correctly. Make sure the card is
inserted with the factory label facing up, and that it is inserted
completely in the Memory Card slot.

0 The memory card is damaged. Replace the card.

If the message “One or more self-tests failed”, a hardware
problem exists. Refer to the Test Set’s Assembly Level
Repair manual. Also, refer to the HP 8935 Series E6381A
BST Reference Guide for a list of possible error codes

If the message “Unable to perform test. Set parameter(s)
for lower levels.” appears:

Reduce the value for the parameter “15. RX Sensitivity max level to
test” on page 63 to about 5dB above the expected sensitivity level. To
increase measurement speed, set the value for the parameter “RX
Sensitivity min level to test” to about 5dB below the expected level. For
example, if the expected sensitivity level is -107dBm, set the maximum
level to -102dBm and the minimum level to

-112dBm.

If the MDBS won’t turn on with the Test Set connected to
it:
This can happen if the Test Set is turned on and the DUPLEX OUT

port is connected to one of the MDBS’s receiver ports. Disconnect the
Test Set from the MDBS and try turning the MDBS on again.

20
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If the MDBS’s transmitter turns off when the sniffer is
disconnected from the AMPS equipment:

Diagnostic modes for the MDBS may require a continuous AMPS signal
on the Sniffer port. Connect the AMPS signal and the Test Set’s
DUPLEX OUT port to the inputs of a directional coupler or splitter.
Connect the coupler/splitter’s output to the MDBS’s Sniffer port. (The
AMPS connection should have the least attenuation to the Sniffer port).
The loss or coupling through the splitter/coupler for the DUPLEX OUT
port’s signal should be added together with the Sniffer Pad value and
entered in parameter “22. Sniffer Port Pad (Optional)” on page 65.

Test System
- > % @ZZZZ@ —1| AMPStap point
EE— ) © . smmmeouo — 7.
| 0 [ 1 E Directional
=i BEecoevoe ‘% E’InCoupIer/ Comblner'} MDBS
= = In outf+ - - - —| o
o] = Sniffer
] — — — — =
1
e AMPS tap point
DUPLEX OR- "~ y/
ouT \ 0
' In F— 4 MDBS
I N oy — |-} - - ~| e
litter Lo — J Sniffer
=P Sniffer Port
Pad (if used)
Chapter 2 21
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If Receiver Sensitivity test(s) results seem wrong or are
intermittent:

O The software looks at the Busy/Idle bits and the Decode Status bits
transmitted by the MDBS to determine the signal level needed to
change their values. The measured sensitivity level depends on the
Busy Set threshold programmed into the MDBS. This value may be
different than the value entered locally or via the network. Some
newly installed MDBSs show a difference between the Busy Set level
stored in the MDBS and the desired Busy Set level. The MDBS
changes its setting after communicating with Mobile End Stations
(M-ESs), causing the two values to approach each other.

Run test 10. RX Busy Set Threshold [w/training].This test provides a
way to train or raise the Busy Set Threshold towards its configured
value.

O Verify that the following parameters are correctly set for the MDBS
being tested:

e “8, RX Busy/Idle Flag template [0 to 10]” on page 60.
e “10. RX Decode Stat timing [0=norm/l=relaxed]” on page 61.
e “11. RX Decode Status Flag template [0 to 10]” on page 62.

O Verify that the main and diversity antennas are disconnected from
the MDBS.
Co-channel signals and M-ES signals can be received by the MDBS,
causing erroneous sensitivity measurements.

If an adjacent cell’s channel list appears while testing the
Cell Configuration PDUs:

The software normally will not report adjacent cells’ configuration
messages. An exception exists when an adjacent Cell Configuration
Message is sent af t er starting the software and before a Channel
Stream Identifier is received. In this case, the software has not
identified the channel stream and the current cell site identifier; so all
Cell Configuration messages are reported.

22 Chapter 2
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If changing a parameter doesn’t seem to affect software
operation or test results:

A parameter change does not take effect until after the test is re-run. If
you pause the software and change a parameter, you cannot press

Cont i nue to use the new parameter setting. You must go back to the
Software Menu screen and select Run Test to use the new parameter
value. The new parameter values are kept in memory until you directly
change them again, or until you reload the test procedure from the
memory card (resetting the parameters to their factory defaults). If you
want to save your parameter changes for future use, refer to “How to
Save a Test Procedure” on page 99.

If Power or Sensitivity measurements seem inaccurate:

Both of these measurements are affected by cable and splitter/coupler
losses. Perform test “2. Cable/Diversity Splitter Loss Measurement” on
page 35 and enter the values for the RX Cable Loss (page 61) and the
TX Cable Loss (page 65). Enter any receive or transmit path splitter or
coupler losses in the RX Coupler/Splitter Loss parameter (page 64) and
TX Coupler/Splitter Loss parameter page 66.

If Sniffer testing doesn’t work or is erratic:

Verify connections are as shown on the connect diagram displayed
when the test is run. Cabling is different for the Sniffer Activation Time
and Sniffer Threshold tests.

The MDBS Sniffer input is very sensitive. An attenuator (pad) between
the Test Set’s DUPLEX OUT connector and the Sniffer input may help
minimize coupling and leakage signals. Most base stations will work
with 12dB of attenuation (two 6dB pads are included with the CDPD
Accessory kit). When measuring a high level signal on the Test Set’s RF
IN/OUT port, you must use a much greater amount of attenuation. Try
using the fixed attenuator that is used in the cell site to attenuate the
AMPS coupler signal (typically 50dB).

Chapter 2
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Getting Started

Making Your First Measurements

If the Forward Channel Control Flag, Sensitivity, or Busy
Set Threshold tests do not pass or do not agree with each
other:

The Busy/Idle and Decode Status flags and timing parameters were
designed to work with all known makes of MDBSs. If your MDBS was
not available at the time of manufacture, or has changed its reported
Busy/Idle or Decode Status information from the time this software was
written, you may require a different template. Call your HP Field Sales
representative to determine if another template is available or could be
created for your application.

Refer to the parameter descriptions for:
“5. RX Busy Set Threshold (set-and-measure)” on page 59
“6. RX Busy Set Threshold max level to test” on page 59
“7. RX Busy Set Threshold min level to test” on page 60
“8. RX Busy/Idle Flag template [0 to 10]” on page 60
“10. RX Decode Stat timing [0=norm/l1=relaxed]” on page 61
“11. RX Decode Status Flag template [0 to 10]” on page 62
“12. RX Fwd Channel Control Flag test level” on page 62
“14. RX Sensitivity level (set-and-measure)” on page 63
“15. RX Sensitivity max level to test” on page 63
“16. RX Sensitivity min level to test” on page 64

If the message Change Ref Level, Input Port, or
Attenuator (if using “hold”) appears:

This message may appear when a low RF level has been applied. Refer
to the conditions in “If “No Signal Found” is displayed when attempting
to test.” on page 18, if the message persists, and test results are not
reported.

24
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3 Product Description

This section briefly describes:

¢ What the software is and what it does.

e What is shipped with the Test Set.

¢ How to get software or firmware upgrades.

e Where to get additional Test System Information

N:\mkt\MANUAL S\HP8935\E6381A\CDPD-OPT003\prodescr.chp
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Product Description
What the CDPD Software is and What it Does

What the CDPD Software is and What it Does

The CDPD software is an HP Instrument BASIC program written to
run on the HP E6381A internal IBASIC computer. The IBASIC
computer controls all functions of the HP E6381A (except for volume
and squelch), and also controls the internal CDPD hardware module.
The software is shipped on a One Time Programmable (OTP) PCMCIA
memory card.

The software provides parametric testing of Cellular Digital Packet
Data Mobile Data Base Stations. Both receiver and transmitter
measurements are available, as well as tests to verify many aspects of
the base station control protocol, such as Packet Data Units (PDUs).

This software is not designed to test any other type of base station or
mobile radio, such as TDMA or AMPS base stations. Refer to the

HP E6381A’s User’s Guide for information on how to test base stations
with those formats.

Tests are selected by either using the default menus, or by creating
your own test sequence from the available tests. Test system
parameters are entered to conform the Test System to your needs, and
specification limits are used to alert you to failing test results.

You can print test results to a printer, as well as save test result data in
a file for later retrieval.

Procedures on the OTP PC Card

The OTP PC card contains the full CDPD program and supporting
library and procedure files. The following procedures are included:

e CDPD - This is the main CDPD procedure that uses embedded
menus to access each test.

e CABLOSS - This is TEST_02: Cable Loss Measurement. It is used to
measure cable loss of connecting cables for the current test setup.
These values are not stored on the card when the procedure is run
(but will remain in internal RAM until a new procedure program is
run). You must rerun this procedure if you change cables or
measurement setup.

e CALS - This procedure performs all calibrations required by the Test
Set for CDPD MDBS Cell Site testing.

e DEMO - The procedure automatically enables the Demonstration
Mode to imitate testing an MDBS without any actual base station
connections.

e SEQN - this is an example test sequence for MDBS testing.

26 Chapter 3
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Product Description
What Is Shipped With the E6381A Option 003

What Is Shipped With the E6381A Option 003

When you ordered a E6381A, Option 003, you received the following
items:

0 E6381A equipped with Option 003.
¢ Option 003 provides CDPD MDBS test capability

0 CDPD MDBS Cell Site Test Software, HP p/n E6381-61032, on a
One Time Programmable PCMCIA memory card. A 1 MByte SRAM
memory card is also included to allow you to store your own
procedures and/or data.

0O CDPD Mobile Data Base Station Software User’s Guide (this
manual).

O Accessory kit: HP p/n 83204-61008. This accessory kit is used with
both the E6381A and the HP 8921A Test Sets.

Chapter 3
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Product Description
What Is Shipped With the E6381A Option 003

NOTE Not all parts on the kit are used with both Test Sets. The kit contains
the following items:
Table 3-1 Accessory Kit Contents
HP Part Qt Descrintion Used with the Used with the Purpose
Number y P HP E6381A HP 8921A urp
5182-4794 1 Cable Assy DBI(f) to DBI(f) X Connect E6381A Test Set to the
10 ft. Null laptop for data collection
08921-61038 1 RJ-11 to DBI(f) cable X Connect HP 8921A Test Set to
laptop for data collection
0955-0698 2 6 dB Attenuator X Used for calibration and sniffer
measurements
08921-61052 3 Cable: SMA(m), 10 ft. X X Connect MDBS TX, RX, and sniffer
to Test Set
0960-0053 2 50 Ohm termination X X Used for calibration of RX path
when using splitter
1250-0781 1 BNC TEE: X X Splits Audio Out signal for use in
Female-Male-Female Mod Input and Scope trigger input.
Used during sniffer activation time
test.
1250-1250 2 Adapter N(m) to SMA(f) X X Used in TX, RX, sniffer, and
calibration tests
1250-1700 2 Adapter BNC(m) to SMA(f) X Used in RX, sniffer, and calibration
tests
1250-0080 1 Adapter BNC(f) to BNC(f) X Used for sniffer activation time test
1400-2157 5 Velcro Cable Wrap X X Used to restrain cables
8120-1838 1 Cable: BNC(m), 1 ft. X X Used for sniffer activation time test
and as jumper from CDPD mod out
to mod in
8120-2582 1 Cable: BNC(m), 4 ft. X Used for sniffer activation time test
83204-61011 2 Cable: SMA(m), 2 ft. X X Used to connect splitter to diversity
receive ports on radio
0955-0168 1 SMA(f) power splitter X X Used for RX diversity tests
1253-0374 1 Adapter SMA(f) to SMA() X X Used to calibrate RX and TX cables
28 Chapter 3
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Product Description
Software and Firmware Upgrades

Software and Firmware Upgrades

The CDPD software may be revised in the future to provide added
features. The firmware for the E6381A may also be enhanced after
receiving your instrument. To determine if revisions have occurred,
contact your local HP Sales Office for the latest available software and
firmware revision numbers.

To Check Your Firmware, Software, and Test Set Code
Revisions

To view firmware and software code revisions, select and run the test
“Software and Firmware Upgrades” on page 29.

Chapter 3
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Product Description
Additional Information

Additional Information

Programming Information

The HP E6381A’s internal IBASIC controller can be used to perform
automated tests, and can also be used to control other devices connected
to the HP-IB. Refer to the HP 8935 Series E6380A CDMA Test Set and
E6381A TDMA Test Set Programmer’s Guide for information on
programming the Test Set.

For detailed information on creating and editing Instrument BASIC
programs, refer to the HP Instrument BASIC Handbook, p/n
E2083-90000.

A Product Note, Using the IBASIC Programming Environment on the
Test Set Family, is also available that provides helpful information
when programming the Test Set or connecting it to other devices. Order
p/n 5963-0046E

HP E6381A Operation

A description of all of the HP E6381A’s features are provided in the
HP E6381A TDMA BST Reference Guide. The manual explains the
basic use of all of the Test Set’s features and specifications.

Repair Information

The following manual is available to help you troubleshoot your Test
Set:

e HP E6381A Assembly Level Repair Guide
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4 Test Descriptions

This chapter describes what each test does and how it does it, including
what parameters and additional equipment are used.

A setup diagram for the selected test is displayed when the test is run.
The diagram indicates specific cable connections for that test, and
usually contains other instructions specific to that test. It is important
that you read and follow all instructions for each test.

After running the CDPD software, you should press the PRESET key to
return the Test System to its default settings before making any
manual Test Set measurements.

31
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Test Descriptions

Test Descriptions

Connections for
Transmitter and PDU
Display Tests

Tests can be accessed either of two ways:

¢ By loading and running the software as delivered, selecting the
desired test(s) from the menus as they are displayed. After
Transmitter, Receiver, PDU, or Sniffer measurements are started,
the measurements repeat until Menu is selected by pressing the k1
USER key.

¢ By loading the software and then selecting the desired test(s) from
the list of tests on the TESTS (Order of Tests) screen. Each
selected test is run once, and can be aborted by pressing the k1 USER
key (Next Test ) to proceed to the next test. Using this method, you
can also save a group of selected tests as a custom “procedure” file
for later use (see “Creating Your Own Test Sequence” on page 82).

The test descriptions are listed in the order displayed on the
TESTS (Order of Tests) screen.

To access the TESTS (Order of Tests) screen and view the tests:

1. Load the software, see “Step 1 - Load and Run the Software” on page
15.

2. Using the knob, position the cursor in front of the Seqn - Order
of Test s field and then press the knob.

3. Move the cursor in front of the TEST_01 field and press the knob.
The list of tests is displayed in a popup window.

4. Rotate the knob to move through the list of tests.

For Transmitter tests, the only connection needed is a cable from the
MDBS’s Transmit port to the Test Set’s RF IN/OUT port.
Measurements can be made with the MDBS in or out of service. If in
service, a coupler or power splitter must be used to furnish the signal to
the Test System. Do not use a simple “Tee” to split the signal. The
coupler/splitter loss must be entered in the TX splitter/coupler loss
parameter (“28. TX Splitter/Coupler loss” on page 66).

You must also enter any TX cable loss from the MDBS to the Test
System (see parameter “26. TX Cable Loss” on page 65), whether the
MDBS is in service or not. You can also use the Cable Loss routine to
automatically calculate and enter the cable losses for you (see test “2.
Cable/Diversity Splitter Loss Measurement” on page 35.
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Connections for
Receiver/Sniffer
Tests

“RX Input” and “TX
Output” Cables in
the Setup Diagrams

How Signals Are
Acquired by the
Test System

Test Descriptions

In addition to the Test System’s cabling, all Receiver and Sniffer tests
require that the MDBS’s Receive/Sniffer port and Transmit port be
connected to the Test System. The Receiver/Sniffer port is connected to
the Test Set’s DUPLEX OUT port, and the Transmit port is connected
to the Test Set’s RF IN/OUT port. As a Receiver test is being made, the
MDBS transmits a signal back to the test system to report received
signal conditions.Any splitter/coupler losses must be entered (“19. RX
Splitter/Coupler loss” on page 64), as well as any cable loss from the
Test Set’s DUPLEX PORT to the MDBS (“9. RX Cable and Diversity
Splitter loss” on page 61).

The connection diagrams shown for each test and calibration procedure
use the terms “TX Output” and “RX Input” for the cables. These terms
are used to identify specific cables you should use for each connection.
The losses for these cables are measured and copied into the system
parameters using the "2. Cable/Diversity Splitter Loss Measurement"
on page 35. Once these values are entered, you should continue to use
the same cables for receiver and transmitter measurements.

The Test System uses the auto-tune function in the Test Set to locate,
and tune to, the strongest signal it finds. Once found, the software
analyzes the signal to determine if it is in the cellular frequency band.

If the signal is in the cellular band, the software then analyzes the
signal to determine if it is a CDPD base station. If the signal is not in
the cellular band, the error message “No signal found” is displayed, and
no measurements are attempted.

If the signal is in the cellular band, but is not a valid CDPD base station
signal, the message “No signal found” is displayed, and no
measurements are attempted.

If a valid CDPD signal was found, the software proceeds to make
measurements on the signal.

If the signal is lost due to frequency hopping or a lost connection during
reception, the message “Signal lost” is displayed. The software
automatically attempts to re-acquire the signal and continue
measurements if they are enabled.

Chapter 4
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Test Descriptions

1. GN Main Menu (accesses all tests)

This is the default test that is run if you load the “CDPD” procedure and
run the software as shipped on the factory memory card. This test
allows you to access all of the other tests (with the exception of test 22.
Software/Firmware Revision Info) Tests are accessed using a series of
menus that organize the tests in the following groups:

e Transmitter Tests - to test transmitter RF characteristics
e Receiver Tests - to test all receiver characteristics

¢ System Tests - to test the base station’s sniffer port and decode
Packet Data Units (PDUs).

e (Calibrations - to calibrate the Test Set and associated cables and
splitters/couplers). Path losses, power measurement offsets, and
GMSK modulation characteristics are calibrated.

After Transmitter, Receiver, PDU, or Sniffer measurements are
started, the measurements repeat until Menu is selected by pressing the
k1 USER key.

Parameters Used for This Test

All parameters may be used; depending on which tests are selected
from the menus.
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Test Descriptions

2. Cable/Diversity Splitter Loss Measurement

This test is used to calibrate and store cable and splitter loss
measurements for the test equipment you are using. If desired, you can
change the frequency range over which the loss is calibrated by
entering new stop and start frequencies.

After measuring the loss, the software prompts you to select how you
want the value stored; as a receiver cable and diversity splitter loss or
as a transmitter cable loss. The value is then automatically entered into
the appropriate parameter. Since the value is entered as a parameter, it
is saved if the procedure is saved. However, if you load a different
procedure, the cable losses associated with the new procedure will be
used. (see parameter “9. RX Cable and Diversity Splitter loss” on page
61 and parameter “26. TX Cable Loss” on page 65.)

Pay close attention to the connection diagram for this test; the
connections shown are not exactly as they appear on the Test Set.

NOTE Label your cables: TX & RX

After calibrating your cables, you should label the cables for future use
to ensure that the entered cable losses continue to correspond to the
cables being used.

What Happens During this Test

1. A calibrated signal is sent out the DUPLEX OUT port, through a
short 50 Q cable and then back to the Test Set’s ANT IN port.

2. The level at the ANT IN port is compared to the level out the
DUPLEX OUT port, and the difference is automatically entered into
Cable Loss Measurement algorithm.

3. The cable (and splitter if used) to be calibrated is then inserted
between one end of the calibration cable and either the ANT IN or
DUPLEX OUT port.

4. The level at the ANT IN port is measured again to determine the
loss value of the additional cable.

Parameters Used for This Test
¢ parameter 9. RX Cable and Diversity Splitter loss
e parameter 26. TX Cable Loss

Additional Equipment Needed
e A short 50 Q cable.

¢ The cable(s) you want to calibrate.
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Test Descriptions

3. Power Measurement Calibration (HP EG6381A)

Refer to test “6. TX Test (all)” on page 38 for additional information on
the TX Channel Power and TX Power measurements. Which
measurement is displayed when tests are run depends on the input port
used (see parameter “4. GN Testset Input Port [0=RF IN/1=ANT IN]”
on page 59). Power calibration factors are not saved as part of
procedure files, and are therefore not affected by loading a new
procedure.

To provide measurement accuracy, TX Channel Power must be
calibrated the first time transmitter tests are run. This test creates a
calibrated signal and measures its power level with a Digital Signal
Processor in the Test Set to generate and store calibration factors. You
should recalibrate whenever the operating temperature of the Test Set
is changed several degrees.

TX Power uses the Test Set’s internal power meter to measure
transmitter power, and is automatically calibrated each time the
software is run.

Operating Considerations

CAUTION CAUTION: disconnect your transmitter first!

Always disconnect your transmitter before connecting any calibration
cables for this test. Also, always disconnect calibration cables at the end
of the test before connecting your transmitter.

¢ The Test Set should be at normal operating temperature before
running this test.

Parameters Used for This Test

e parameter 9. RX Cable and Diversity Splitter loss

Additional Equipment Needed

e A short calibration cable.
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Test Descriptions

4, GMSK Deviation Calibration (HP E6381A)

The Test Set’s RF Generator provides the reverse channel signal used
for receiver testing. The Test Set creates the modulating signal for the
RF Generator. This test establishes the modulating signal level from
the Test Set required to generate the correct .5 Gaussian Minimum
Shift Keying (GMSK) signal. This test is automatically performed when
required.

GMSK calibration factors are not saved as part of procedure files, and
are therefore not affected by loading a new procedure.

This test does not require any optional equipment or cabling, and is not
affected by any Parameter settings.

5. Center Frequency Calibration (HP 6381A)

This procedure removes any RF Generator DCFM offset caused by the
modulating signal from the Test Set.This test is automatically
performed when required.

This test does not require any optional equipment or cabling, and is not
affected by any Parameter settings.
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Test Descriptions

6. TX Test (all)

All transmitter measurements are returned when this test is performed
(in fact, they can not be run individually). The Test Set contains a high
performance Digital Signal Processor (DSP) that measures several
CDPD parameters at one time, eliminating the need for separate
measurement routines. Only one measurement connection setup is
needed, and is displayed when the test is run.

Refer to the connection diagrams in the Getting Started chapter for
more information on how transmitter measurements are made.

The following measurement values are displayed:

Frequency Error

This value is displayed both as an absolute value (in Hz) and as a
relative value (in ppm: parts per million).

When displayed in Hz, this is the difference (in frequency) between
what the forward channel frequency should be and what the Test
System measured. When displayed this way, the error is not affected by
the center frequency being measured. A 10 Hz error at 950 MHz or 800
MHz mean the same thing; the signal is 10 Hz away from the expected
center frequency.

When displayed in ppm, this is variance from what the channel
frequency should be relative to the measured channel frequency. For
example; a 1ppm variance at 800 MHz would be 800 Hz, but a 1ppm
variance at 900 MHz would be 900 Hz. Therefore, the greater the
frequency being measured, the greater the frequency difference can be
and still maintain the same 1 ppm error.

Modulation Index

This is the modulation accuracy measurement for the .5GMSK
modulation used for CDPD. A perfect modulation index is 0.500; the
CDPD standards allow a tolerance of £1%.

TX Power

This is the total power of all signals at the Test Set’s RF IN/OUT port,
from 400 kHz to 1 GHz. This measurement is only displayed if
parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN], is set to 0.
When measuring signals >200 mW, you must use this setting, and the
connections indicated when the test is run, to prevent instrument
damage.

TX Channel Power

This is the power in a 30 kHz bandwidth, centered around the center
frequency of the channel being measured.This measurement is only
displayed if parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN],

is set to 1. Use this setting only when transmitter power is <200 mW.
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Test Descriptions

Adjacent Channel Power, First Alternate Channel Power,
Second Alternate Channel Power

These tests measure the amount of power present in 30 kHz bandwidth
centered around a frequency 30 kHz (1 channel), 60 kHz (2 channels),
or 90 kHz (3 channels) offset from the transmitted channel.

Incidental FM

This is the RMS level of instantaneous frequency error when the
modulated signal is at its peak deviation for more than two consecutive
1’s or two consecutive 0’s.

Parameters Used for This Test

¢ parameter 1. GN Signals Present [0=single,1=many]

¢ parameter 2. GN sound BEEP in menu [0=no/1=yes]

e parameter 3. GN System [1=A system, 2=B sys, 0=both]

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]
e parameter 26. TX Cable Loss

e parameter 27. TX Channel Power

e parameter 28. TX Splitter/Coupler loss
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Test Descriptions

7. RX Forward Channel Control Flag

This test verifies that the MDBS’s Forward Control Flag bits are
correctly set and reset in the presence of reverse channel bursts. The
Control Flag is a series of bits that report the current Busy/Idle and
Decode Status of the MDBS. The bursted GMSK signal from the
DUPLEX OUT port is connected to the MDBS’s receiver port(s).

The following message is displayed if the Control Flag is properly set.
RX Fwd Channel Control Flag tested at xx dBm(where xx
represents the level used during the test).

If the test fails, the decoded Decode Status (DS) and Busy/Idle (BI) bits
are displayed. The bit(s) not properly encoded are marked with the
character under them, followed by an “F” (fail) on the top line (see
Figure 4-1). If the indicated failed bits are on the DS: line, try changing
Parameter 11- Decode Status Flag Template, or Parameter 10 - RX
Decode Stat timing, and rerun the test. If the indicated failed bits are
on the Bl : line, try changing Parameter 8 - RX Busy/Idle Flag
Template, and rerun the test.

Figure 4-1 Example of Failing Decode Status and Bust/Idle Status Flag Bits

Bl 111/il./il.A1A1A];\];\];\ZI;\Zl.\ZJ.\Z,I.\1111111111111111 F
DS: 111111111111111111111111111111
NANNNNNNNNNN

Points passed=0: Points failed=1

Parameters Used for This Test

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]
e parameter 8. RX Busy/Idle Flag template [0 to 10]

e parameter 9. RX Busy Set Threshold (iterative)

e parameter 10. RX Decode Stat timing [0=norm/l=relaxed]
e parameter 11. RX Decode Status Flag template [0 to 10]

e parameter 12. RX Fwd Channel Control Flag test level

e parameter 13. RX LNA Gain

e parameter 19. RX Splitter/Coupler loss
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Test Descriptions

8. RX Busy Set Threshold (set-and-measure)

This test verifies that the transmitter’s Busy/Idle Flag is set and
cleared properly when a specified level of bursted reverse channel
signal is fed into the receiver.

The measurement returns the value of the instantaneous MDBS
Busy/Set threshold. Some MDBSs may have instantaneous MDBS
busy/set thresholds which are different from the network or local set
level for the BS threshold (the number that has been entered or
desired). Refer to the test, "10. RX Busy Set Threshold [w/training]" on
page 43. You should verify that the instantaneous values have been
properly trained if the returned values differ substantially from what
you expect.

Parameters Used for This Test

¢ parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]

e parameter 5. RX Busy Set Threshold (set-and-measure)

¢ parameter 8. RX Busy/Idle Flag template [0 to 10]

¢ parameter 9. RX Cable and Diversity Splitter loss

e parameter 10. RX Decode Stat timing [0=norm/l1=relaxed]

¢ parameter 11. RX Decode Status Flag template [0 to 10]

¢ parameter 13. RX LNA Gain

e parameter 19. RX Splitter/Coupler loss
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Test Descriptions

9. RX Busy Set Threshold (iterative)

This test varies the signal level into the receiver to determine the exact
level needed to set the transmitter’s Busy/Idle Flag to Busy.
Parameters 6 and 7 set the maximum and minimum signal levels to use
at the start of the test. Set these parameters to reduce the range of
measurement required.

The measurement returns the value of the instantaneous MDBS
Busy/Set threshold. Some MDBSs may have instantaneous MDBS
busy/set thresholds which are different from the network or local set
level for the BS threshold (the number that has been entered or
desired). Refer to the test, "10. RX Busy Set Threshold [w/training]" on
page 43. You should verify that the instantaneous values have been
properly trained if the returned values differ substantially from what
you expect.

Parameters Used for This Test

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]

e parameter 6. RX Busy Set Threshold max level to test

e parameter 7. RX Busy Set Threshold min level to test

e parameter 8. RX Busy/Idle Flag template [0 to 10]

e parameter 9. RX Cable and Diversity Splitter loss

e parameter 10. RX Decode Stat timing [0=norm/l=relaxed]

e parameter 11. RX Decode Status Flag template [0 to 10]

e parameter 13. RX LNA Gain

e parameter 19. RX Splitter/Coupler loss
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Test Descriptions

10. RX Busy Set Threshold [w/training]

This test is used to test the busy/set threshold on MDBSs that utilize
dynamic threshold setting (training). The upper limit of parameter “2.
RX Sensitivity (iterative method)” on page 73 is used as the starting
(high) level that is applied during training. As training occurs, the
number of bursts, applied level, and busy/idle status are reported.

Parameters Used for This Test

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]
¢ parameter 6. RX Busy Set Threshold max level to test

e parameter 7. RX Busy Set Threshold min level to test

¢ parameter 8. RX Busy/Idle Flag template [0 to 10]

¢ parameter 9. RX Cable and Diversity Splitter loss

e parameter 10. RX Decode Stat timing [0=norm/l1=relaxed]
¢ parameter 11. RX Decode Status Flag template [0 to 10]

e parameter 13. RX LNA Gain

e parameter 19. RX Splitter/Coupler loss

11. RX Sensitivity (set-and measure)

This test verifies that the Block Error Rate for the received signal is
<5% at a specified signal level.

The RX Sensitivity measurement result depends on the configured
Busy/Idle Threshold of the base station under test. Set the configured
Busy/Idle Threshold value of the base station below the level of the
sensitivity you expect to measure.

Parameters Used for This Test

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]
¢ parameter 9. RX Cable and Diversity Splitter loss

e parameter 13. RX LNA Gain

¢ parameter 14. RX Sensitivity level (set-and-measure)

e parameter 17. RX Sensitivity test frequency offset

e parameter 18. RX Sensitivity test MAX_BLOCK [64 max]
e parameter 19. RX Splitter/Coupler loss

Chapter 4

N:AMK\MANUALS\HP8935\E6381A\CDPD-OPT003\testdesc.chp 43



Test Descriptions

12. RX Sensitivity (set/meas, +/- 3 kHz)

This test verifies that the Block Error Rate (BER) for the received
signal is <5% at a specified signal level, measured at the center
frequency and at +3 kHz offsets.

The signal from the DUPLEX OUT port into the receiver is adjusted to
3 kHz above the center frequency for one BER measurement, adjusted
to the center frequency for a another BER measurement, and then
adjusted to 3 kHz below the center frequency for another BER
measurement.

The RX Sensitivity measurement result depends on the configured
Busy/Idle Threshold of the base station under test. Set the configured
Busy/Idle Threshold value of the base station below the level of the
sensitivity you expect to measure.

Parameters Used for This Test

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]
e parameter 9. RX Cable and Diversity Splitter loss

e parameter 13. RX LNA Gain

e parameter 14. RX Sensitivity level (set-and-measure)

e parameter 18. RX Sensitivity test MAX_BLOCK [64 max]
e parameter 19. RX Splitter/Coupler loss
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13. RX Sensitivity (iterative)

This test determines the minimum received signal level equivalent to
one causing a Block Error Rate of <56%.

The RX Sensitivity measurement result depends on the configured
Busy/Idle Threshold of the base station under test. Set the configured
Busy/Idle Threshold value of the base station below the level of the
sensitivity you expect to measure.

Parameters Used for This Test

parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]

parameter
parameter
parameter
parameter
parameter
parameter

parameter

9. RX Cable and Diversity Splitter loss

13. RX LNA Gain

15. RX Sensitivity max level to test

16. RX Sensitivity min level to test

17. RX Sensitivity test frequency offset

18. RX Sensitivity test MAX_BLOCK [64 max]
19. RX Splitter/Coupler loss

14. Sniffer Threshold (set-and-measure)

This test verifies that the MDBS stops transmitting when a specified
level of signal is input to the MDBS’s Sniffer Port.

Parameters Used for This Test

parameter
parameter
parameter
parameter
parameter
parameter

parameter

4. GN Testset Input Port [0=RF IN/1=ANT IN]
9. RX Cable and Diversity Splitter loss

19. RX Splitter/Coupler loss

22. Sniffer Port Pad (Optional)

23. Sniffer Sensitivity (set-and-measure)

26. TX Cable Loss

28. TX Splitter/Coupler loss

Chapter 4

N:AMK\MANUALS\HP8935\E6381A\CDPD-OPT003\testdesc.chp 45



Test Descriptions

15. Sniffer Threshold (iterative)

This test varies the level into the Sniffer Port to determine the level
required to cause the MDBS to stop transmitting.

Parameter Used for This Test

parameter
parameter
parameter
parameter
parameter
parameter
parameter

parameter

4. GN Testset Input Port [0=RF IN/1=ANT IN]
9. RX Cable and Diversity Splitter loss

19. RX Splitter/Coupler loss

22. Sniffer Port Pad (Optional)

24. Sniffer Sensitivity max level to test

25. Sniffer Sensitivity min level to test

26. TX Cable Loss

28. TX Splitter/Coupler loss

16. Sniffer Activation Time

This test measures the time it takes the transmitter to stop
transmitting after the Sniffer Port receives a signal of a specified level.

Parameter Used for This Test

parameter
parameter
parameter
parameter
parameter
parameter

parameter

4. GN Testset Input Port [0=RF IN/1=ANT IN]
9. RX Cable and Diversity Splitter loss

19. RX Splitter/Coupler loss

21. Sniffer Injection Level (to test timing)

22. Sniffer Port Pad (Optional)

26. TX Cable Loss

28. TX Splitter/Coupler loss
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17. Display CSI PDU

Reported
Information

This test decodes and displays the Channel Stream Identification (CSI)
Protocol Data Units (PDU) information from the MDBS transmitter.
This data tells the M-ES (Mobile-End Station) which MDBS it is
communicating with, and reports a number of additional CDPD system
parameters associated with that MDBS.

The Channel Stream Identifier (CSI), Channel number, Group Color
Code, and the time when the measurements were made, are all
displayed above the measurement area. By pressing the k1 User key, you
can select the next CSI in your system to analyze.

Parameters Used for This Test
e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]

The following information is reported each time a CSI PDU is received:

Protocol Version

This is the version or Radio Resource Management protocol being used.

Dedicated Channel Flag

This indicates whether the channel can be used for frequency hopping.
A value of 1 indicates that the current RF channel is dedicated for
CDPD use (non-hopping). A value of 0 indicates that the channel may
be used in a frequency hopping CDPD system.

Channel Stream Identifier
This is a number between 1 and 63 (inclusive) that identifies the
individual MDBS in a cell.

SPNI

The Service Provider Network Identifier (SPNI) identifies the CDPD
service provider for that cell. Each service provider has a single, unique
identification number that is used to identify all of their cells.

Cell Number
The cell number identifies which cell/sector is being accessed in that
service provider’s network.

Service Provider Identifier

The Service Provider Identifier (SPI) indentifies a facilities-based
cellular service provider that is licensed to provide CDPD services. This
number is unique to each service provider.

Chapter 4

N:AMK\MANUALS\HP8935\E6381A\CDPD-OPT003\testdesc.chp 47



Test Descriptions

Wide Area Service Identifier

A Wide Area Service Identifier (WASI) identifies a network of service
providers that have a cooperative agreement to provide CDPD service
over a large geographic area.

Power Product

The Power Product is a value transmitted by the MDBS to the M-ES.
The M-ES uses this, along with the received signal strength of the
forward channel and the maximum allowed power level, to determine
how much power to transmit to provide an adequate signal to the
MDBS’s receiver on the reverse channel.

The Power Product will vary between cells to adjust for the size of the
cell area, the MDBS’s transmitted power, and geographic factors
affecting signal strength.

Max Power Level

This value tells the M-ES the maximum transmit power level it may
use.The value corresponds to the levels in the following table.

Table 4-1 M-ES Max Power Level Settings (from CSI PDU)
M-ES Maximum Power Maximum ERP for
Level M-ES (dBW)
0 6
1 2
2 -2
3 -6
4 -10
5 -14
6 -18
7 -22
8 -22
9 -22
10 -22
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18. Display CC PDU

Reported
Information

This test decodes and displays the Cell Configuration (CC) Protocol
Data Units (PDU) information from the MDBS transmitter. The CC
parameters provide information to the M-ESs to allow channel hopping
and to transfer between cells.

The Channel Stream Identifier (CSI), Channel number, Group Color
Code, and the time when the measurements were made, are all
displayed above the measurement area. By pressing the k1 user key, you
can select the next CSI in your system to analyze.

Parameters Used for This Test
e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]]

The following information is reported.

Cell Number
This number identifies the cell where the MDBS is located.

Area Color Code

This is the Area Color Code for the adjacent cell indicated in the Cell ID
portion of the returned Service Provider Network Indentifier (SPNI)
data. This information allows the M-ES to determine whether that cell
is serviced by the same MD-IS as the current cell.

Active Ch(annel) Streams

This is the number of currently active channels in the specified cell. A
channel may be active, but be pre-empted by non-CDPD use at the
current time. A value of 0 indicates that CDPD is not active at that cell;
a value of 7 indicates that at least 7 channels are active.

Reference Channel

This is the channel number of the reference channel for that cell. The
reference channel’s signal level is used by the M-ES to determine the
best cell to transfer to when moving from one cell to another. This value
will be in the range of 1 to 1023.

ERP Delta

This is the difference in Effective Radiated Power between the
Reference Channel and the CDPD RF channels in the Channel List.

The number is a signed 2’s-complement value in dB expressed as:
ERP Delta (dB) = Reference Channel (dBW) - CDPD Channel (dBW)
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RSSI Bias

This value allows the service provider to alter when an M-ES transfers
its connection to an adjacent cell. By offsetting (biasing) the Receiver
Signal Strength Indicator value, the mobile will transfer to another cell
earlier or later than it normally would with an unbiased RSSI
measurement. The number is a signed

2’s-compliment value in dB, and is derived using the following channel
powers:

RSSI Bias (dB) = Adjacent Cell Channel (ABW) - Current Channel
(dBW)

Power Product

See “Power Product” on page 48

Max Power Level

See “Max Power Level” on page 48

RF Channels

This is a list of all RF channels in that cell that can be used for CDPD.
Channels marked with a “D”, such as 107D, are dedicated CDPD
channels.

SPNI
See “SPNI” on page 47

Face

This value tells if the associated cell is a facing sector of the current cell.
The value is set to 1 for facing cells.

19. Display CQP PDU

This test decodes and displays the Channel Quality (CQ) Protocol Data
Units (PDU) information from the MDBS transmitter. This information
conveys Quality Assessment parameters associated with the current
channel.

The Channel Stream Identifier (CSI), Channel number, Group Color
Code, and the time when the measurements were made, are all
displayed above the measurement area. By pressing the k1 user key, you
can select the next CSI (MDBS) in your system to analyze.
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Parameters Used for This Test

Reported
Information

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]
The following information is reported.

RSSI Hysteresis

This is the Received Signal Strength Indicator (RSSI) hysteresis value
for the current channel. This value is used to help prevent the M-ES
from jumping back and forth between cells in an area bordering two
strong cells. This value is compared to the RSSI of a candidate
alternate channel when deciding when to change channels and which
channel to go to. It is a signed value, expressed in dB.

RSSI Scan Time

This the maximum time (in seconds) that may elapse before the M-ES

Radio Resource Management Entity (RRME) must initiate the channel
scan procedure. Channel scanning is used to determine the best cell to
use, based on the RSSI of the channels from adjacent cells. A value of 0
means the RSSI Scan Time function is disabled.

RSSI Scan Delta

This is the change in average RSSI that shall cause the M-ES Radio
Resource Management Entity (RRME) to initiate the channel scan

procedure. A value of 0 means the RSSI Scan Threshold function is
disabled.

RSSI Average Time

This value (in seconds) defines how long the average RSSI of the MDBS
must exceed the RSSI Scan Delta value before the M-ES RRME takes
action to change channels.

BLER Threshold

This is the Block Error Rate (BLER) threshold for the current channel
(expressed as a percent). High values of BLER threshold cause the
M-ESs to use the BLER measurement to detect catastrophic channel
conditions. Low values may cause M-ESs to initiate adjacent channel
scans based on intermittent channel degradation.

BLER Average Time

This value sets the length of time (in seconds) over which the Block
Error Rate measurement is averaged.
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20. Display CAP PDU

This test decodes and displays Channel Access Parameters (CAP)
Protocol Data Units (PDU) information from the MDBS transmitter.

The Channel Stream Identifier (CSI), Channel number, Group Color
Code, and the time when the measurements were made, are all
displayed above the measurement area. By pressing the k1 user key, you
can select the next CSI (MDBS) in your system to analyze.

Parameters Used for This Test

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]

Reported The following information is reported.
Information

Max TX Attempts

This is the maximum number of times an M-ES may attempt to obtain
CDPD service with that MDBS. A transmission attempt is either the
sensing of the Busy/Idle flag, or the actual transmission of a burst. If
the maximum number of transmission attempts is exceeded, the M-ES
shall abort the transmission attempt.

Min Idle Time

After the M-ES has entered the idle state, this is the minimum amount
of time (in microslots) that the M-ES must wait before attempting to
send a new reverse channel transmission.

Max Blocks

This is the maximum number of blocks that a full-duplex M-ES can
send before entering the DECODE WAIT state to see if the MDBS
received correctable data.

Max Entrance Delay

After finding that the forward channel Busy/Idle status is busy, this is
the maximum amount of time (in microslots) that the M-ES must wait
before checking the status again. A counter is incremented each time
the Busy/Idle status is checked, and is compared to the
Max_TX_Attempts setting (see “Max TX Attempts” on page 52).

Min Count

When in the BACKOFTF state, the M-ES’s COUNT value is incremented
each time the Busy/Idle flag is checked and found to be set to Busy. This
is the starting COUNT value when a new count is started.

52 Chapter 4

N:AMK\MANUALS\HP8935\E6381A\CDPD-OPT003\testdesc.chp



Test Descriptions

Max Count

When in the BACKOFF state, the M-ES’s COUNT value is incremented
each time the Busy/Idle flag is checked and found to be set to Busy. This
is the maximum COUNT value allowed before a new count is started.

21. Display All PDUs

This test contains all of the previously described PDU tests. Data is
presented in the order it is received. If needed, use data collection to
record the data as it is decoded for each PDU.

Parameters Used for This Test

e parameter 4. GN Testset Input Port [0=RF IN/1=ANT IN]]

22. Software/Firmware Revision Info

This test displays several types of information about the software,
firmware, and hardware of your test system. This “test” is not available
using the default menu selection screens; you must select it from the
TESTS (Order of Tests) screen.

Two screens are displayed. The first screen briefly displays the part
number, copyright information, and software revision number:

The second screen displays hardware and firmware information for
your test system.
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5 Test Parameters

This chapter explains what each test parameter does and how to
change them to meet your test system requirements.

N:\mkt\MANUALS\HP8935\E6381A\CDPD-OPT003\parms.chp
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Test Parameters Descriptions

Editing Parameters

Test parameters allow you to change test conditions to match your base
station and test system situation. These changes alter how the tests are
performed and how the measurement values are calculated. Some
parameters are used by more than one test. Refer to Chapter 4, “Test
Descriptions,” on page 31 to see which parameters are used by each
test.

GN parameters affect general operation (such as whether or not you
want to hear a beep whenever a new menu is displayed).

RX parameters specify receiver test conditions (such as maximum
signal level to use when testing sensitivity).

TX parameters specify transmitter test conditions (such as cable loss
between the base station and Test Set.)

To access and edit the parameter values:

1.

Load the CDPD software, but do not run it. See “Step 1 - Load and
Run the Software” on page 15.

. Using the cursor, select the Parm - Test Par anet er s field in the

lower part of the TESTS (Main Menu) screen.

. Use the cursor to select the parameter you want to change, then use

the DATA keys to enter the new value.

The following figures illustrate this procedure:
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Press the Menu key to display the Position the cursor atlParm Test
SOFTWARE MENU screen. Parameters... and select it.

Position
IF you're in IBASIC, press Vg Channel Information
Shift, Pause/Continue befor fASOFTWARE S Test Parameters
before pressing Menu. Order of Tests
Pass Fail Limits
Select Save/Delete Procedure

Reset

Pause/
Continue

Position the cursor at Parm #
field and select it.

(Entries on your display

Position may be different.)
The TESTS (Test Parameters) screen ('
is now present on your display. ~ _
RT audio test to
0.00000
Select

Scroll to the Parm # to be Position the cursor at Value field
changed and select it. and select it.

Scroll (This parameter number and Position

( description are examples) (
N ~
TX cable loss TX cable loss

$

@, A

Continue on next page
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Use the DATA ENTRY keys to enter a
new value, then select it.

Press Menu to return to the
SOFTWARE MENU screen.

Select
TX cable loss
Select

@

SOFTWARE

Reset

Pause/
Continue

Parameter Limits

When the software is run, it examines the parameter settings to make

sure they make sense before testing begins. For example; it doesn’t
make sense try to test a radio if you have an entered RX Cable Loss of
5,000 dB! Limits for each parameter are listed. The software will let you
enter an incorrect value, but will let you know it is out of limits when

you go to test.

Default Values

To determine default parameter values, load the “CDPD” procedure

into the Test Set and read the values on the TESTS (Test Parameters)

screen.
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1. GN Signals Present [0=single,1=many]

NOTE

This parameter is currently not used.

Limits: 0 is the only valid entry.

2. GN sound BEEP in menu [0=no/l=yes]

Enter 0 to disable the audible beep that occurs whenever a new menu is
displayed.

Enter 1 to enable the new menu beep.

Limits: 0 and 1 are the only valid entries.

3. GN System [1=A system, 2=B sys, 0=both]

NOTE

This parameter is currently not used.

Limits: 0 is the only valid entry.

4. GN Testset Input Port [0=RF IN/1=ANT IN]

CAUTION

Enter 0 to use the RF IN port any time you are measuring high level
signals (>200 mW).

over-power damage

To prevent damaging the Test Set, the ANT IN port should only be used
for transmitter measurements that are (€200 mW).

Limits: 0 and 1 are the only valid entries.

5. RX Busy Set Threshold (set-and-measure)

Enter the specified signal level into the receiver that should set the
busy/idle flag.

Limits: (lower) -137 dBm, (upper) +3 dBm

6. RX Busy Set Threshold max level to test

Enter the highest signal level to use for the iterative Busy Set
Threshold test. This level should always cause the transmitter’s
Busy/Idle flag to get set to busy. This value should be set to a higher
(“stronger”) signal level than specified in parameter 7.

Limits: (lower) -137 dBm, (upper) +3 dBm
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7. RX Busy Set Threshold min level to test

Enter the lowest signal level to use for the iterative Busy Set Threshold
test. This level should always cause the transmitter’s busy/idle flag to
get set to idle. This value should be set to a lower (“weaker”) signal level
than specified in parameter 6.

Limits: (lower) -137 dBm, (upper) +3 dBm

8. RX Busy/Idle Flag template [0 to 10]

Select a template from the following table that corresponds to the bit
pattern your MDBS produces when reporting the Busy/Idle flags.
Manufacturer-specific patterns were known to work at the time this
information was published, but may change as manufacturers change
their software.

Table 5-1 Busy/Idle Flag Templates
Template # Bit Pattern
0 (Standard except XX000000000000XX11111111111111
transitions)

1, 3-7 (Standard, Tellabs) 100000000000000111111111111111

2 (Motorola HD-II) 1X0000000000000011111111111111 (X=don’t care)

8 (Relaxed) XXXXO0000XXXXXXXXXXXXXXXXXXXXXX

Limits: (lower) 0, (upper) 10
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9. RX Cable and Diversity Splitter loss

Enter the amount of signal loss through the cable connecting the Test
Set’s DUPLEX OUT port to the MDBS receiver’s input(s). If a signal
splitter is used for diversity testing using both RX inputs, combine the
splitter’s loss and cable losses and enter the total.

Limits: (lower) 0, (upper) 20

The example in Figure 5-1 on page 61 indicates a typical test setup,
where the loss is the combination of the RX Cable (-0.8dB), the Splitter
(-6dB), and the splitter cables (-0.7dB) for a total loss of 7.5dB.

This value is automatically entered when the Cable Loss Measurement
calibration procedure is run and you save the result as the RX Loss.
You may also manually enter the loss value.

For any other losses that might occur in your receiver testing setup,
such as the insertion of couplers or additional cables, refer to “19. RX
Splitter/Coupler loss” on page 64.

Figure 5-1 Entering RX Cable and Diversity Splitter Loss for Receiver
Tests
Test Set
Receive A
q

DUPLEX OUT = cablea(-0.7dB)
Receive B

cableb (-0.7 dB)

Splitter VDBS

10. RX Decode Stat timing [0=norm/l1=relaxed]

Select the numbers of Decode Status errors to be allowed when making
receiver measurements.

e (O=norm (no errors allowed).

e 1l=relaxed (up to 2 errors allowed out of 5 status bits). Helpful for
Motorola HD-II.

Limits: 0 and 1 are the only valid entries.
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11. RX Decode Status Flag template [0 to 10]

Select a template from the following table that corresponds to the bit
pattern your MDBS produces when reporting the Decode Status flag
bits. These manufacturer-specific patterns were known to work at the
time this information was published, but may change as manufacturers
change their software.

Table 5-2 Status Flag Templates
Template # Bit Pattern

0 (Standard except transitions) 111111111XX000000000XX11111111

1 (As per CDPD Specifications) 111111111100000000000111111111

2 (Non-standard, allows most MDBSs to 111111111100000000000XXX111111 (X=don’t

decode without errors.) care)

3 (For ADC MDBS) 111111111100000000000000111111

4 (Hughes & Tellabs MDBS) 111111111000000000000001111111

5 (Motorola HD-II MDBS) 1111111111100000000000X1111111 (X=don’t
care)

6 (Non-standard, allows most MDBSs to 111111111XX0000000000XXX111111

decode without errors. (updated))

7 Tellabs (updated) 111111111100000000000000111111

8-10 (Same astemplate #1 at thistime.) 111111111100000000000111111111

Limits: (lower) 0, (upper) 10

12. RX Fwd Channel Control Flag test level

Enter the reverse (receive) channel signal level to use when using a
bursted signal to test the correct operation of the forward channel
control flag.

Limits: (lower) -137 dBm, (upper) +3 dBm
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13. RX LNA Gain

Enter any Low Noise Amplifier (LNA) gain normally present between
the receive antenna and MDBS receiver’s main and diversity inputs.
This causes the level out of the DUPLEX OUT port, and the reported
receiver sensitivity level, to be offset by that value. (Default is 0 dB).

This parameter compensates for an LNA that is not used during the
receiver tests, but is used in normal operation. Therefore, the returned
measurement is not really the sensitivity of the MDBS’s receiver at it
inputs; it is the estimated sensitivity of the receiver path through the
LNA and into the MDBS.

Depending on the noise figure and gain of the LNA, the test can
produce a slightly different measurement result for sensitivity tests
than if you actually measured sensitivity through the LNA.

Note: The Pass/Fail limits for all receiver tests should be set to reflect
the value entered. For example: if the manufacturer’s minimum
sensitivity limit is -78dBm at the MDBS receiver port, and you
normally use an LNA with 20dB of gain, you should set the Pass/Fail
limit to -98dBm to compensate.

Limits: (upper) -20 dB, (lower) +30 dB

14. RX Sensitivity level (set-and-measure)

Enter the receiver’s specified sensitivity level for a Block Error Rate of
<5%. This sets the RF level from the Test Set’s DUPLEX OUT port into
the receiver (cable and splitter/coupler losses are automatically
corrected for using the values entered into parameters 9 and 18).

Limits: (lower) -137 dBm, (upper) +3 dBm

Default Values:

To determine default parameter values, load the “CDPD” procedure
into the Test Set and read the values on the TESTS (Test Parameters)
Screen.

15. RX Sensitivity max level to test

Enter the maximum signal to use when making an iterative RX
Sensitivity test. This level should always result in a block error rate of
<5%. The level should be set higher (“stronger”) than the level specified
in parameter 15.

Limits: (lower) -137 dBm, (upper) +3 dBm
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16. RX Sensitivity min level to test

Enter the minimum signal to use when making an iterative RX
Sensitivity test. This level should always result in a block error rate of
>5%. The level should be set lower (“weaker”) than the level specified in
parameter 14.

Limits: (lower) —-137 dBm, (upper) +3 dBm

17. RX Sensitivity test frequency offset

Enter the frequency offset used to verify receiver sensitivity (CDPD
System Specifications, part 408, section 7.1.2, specifies a 3kHz offset).
This parameter does not change the center frequency during the test,
RX Sensitivity (set/meas +/-3 kHz).

Limits: (lower) -30 kHz, (upper) + 30 kHz

18. RX Sensitivity test MAX BLOCK [64 max]

Enter the maximum number of blocks transmitted in a single burst
during an RX Sensitivity test. A higher number of blocks provides
decreased test time.

Limits: (lower) 2 blocks, (upper) 64 blocks

19. RX Splitter/Coupler loss

Enter any signal loss between the Test Set’s DUPLEX OUT port and

the MDBS’s receive ports_that is not already entered in parameter “9.
RX Cable and Diversity Splitter loss” on page 61. This may be a

splitter, coupler, cables, or any other device that affects the signal level
into the receiver.

Limits: (lower) 0 dB, (upper) 70 dB

20. RX Test Diversity [0=no, 1=yes]

Set this value to 1 when using both receiver inputs for receiver tests.
The setup drawings then display the connections to both inputs of the
MDBS through a power splitter. This parameter also affects sniffer,
cable loss, and calibration tests setup drawings by indicating the
presence of the splitter and any necessary termination.

Limits: 0 and 1 are the only valid entries.
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21. Sniffer Injection Level (to test timing)

Enter the signal level used to force the MDBS to a different channel
when measuring Sniffer Activation Time. This level should be sufficient
to ensure that the transmitter “hops” (changes channel), or shuts down.

Limits: (lower) =137 dBm, (upper) 0 dBm

22. Sniffer Port Pad (Optional)

Enter the value of the attenuator (pad) connected between the MDBS’s
sniffer port and the Test Set’s DUPLEX OUT port.

Limits: (lower) 0 dB; (upper) 90 dB

23. Sniffer Sensitivity (set-and-measure)

Enter the specified signal level that will cause the transmitter to stop
transmitting on that channel.

Limits: (lower) —137 dBm, (upper) 0 dBm

24. Sniffer Sensitivity max level to test

Enter the maximum signal level to use when making an iterative
Sniffer Threshold test. This level should always cause the transmitter
to stop transmitting on the current channel. The level should be set
higher (“stronger”) than the level specified in parameter 23.

Limits: (lower) —137 dBm, (upper) 0 dBm

25. Sniffer Sensitivity min level to test

Enter the minimum signal level to use when making an iterative
Sniffer Threshold test. This level should not cause the transmitter to
stop transmitting on the current channel. The level should be set lower
(“weaker”) than the level specified in parameter 22.

Limits: (lower) =137 dBm, (upper) 0 dBm

26. TX Cable Loss

Enter the amount of signal loss through the cable connecting the
transmitter’s output to the Test System. This value can also be entered
automatically using the Cable Loss test (see parameter “2.
Cable/Diversity Splitter Loss Measurement” on page 35). If a splitter or
coupler is used, enter that device’s loss in parameter 24 -
Splitter/Coupler loss.

Limits: (lower) 0 dB, (upper) 20 dB)

Chapter 5

N:AMK\MANUALS\HP8935\E6381A\CDPD-OPT003\parms.chp 65



Test Parameters
Test Parameters Descriptions

27. TX Channel Power

Enter the transmitter’s specified RF power level. The TX Power and TX
Channel Power tests use this as a baseline power measurement value
to determine if the transmitter is producing the desired signal level.
Test “7. TX Channel Power Tolerance” on page 74 specifies how far
above or below this value the measurement can be and still pass when
the tests are run.

Figure 5-2 illustrates this relationship; assuming a 30 dBm TX
Channel Power setting for this parameter, and assuming the -4 dB and
+2 dB TX Channel Power Tolerance values.

Figure 5-2 TX Channel Power parameter and TX Channel Power Tolerance
relationship.
TX Channel Power
Parameter Vaue
_ _ _Fal | 30 dBm | Fail
_ |< TX Channel Power
4dB Tolerance Specification +2d8
Limits

Limits: (lower) -50 dBm, (upper) +48 dBm

28. TX Splitter/Coupler loss

Enter the amount of signal loss through a coupler or splitter (and
connecting cable) between the Test System and the transmitter port of
the base station.

Limits: (lower) 0 dB, (upper) 70 dB)
For example, for the connections in Figure 5-3 you would enter 6.8dB.

The cable loss between the splitter/coupler and the Test System is
entered in parameter 23.

Figure 5-3 Entering Splitter/Coupler and Cable Losses for Transmitter
Tests
Enter thispath ———
lossin parameter, TX ~ [re—
6dB Splitter/Coupler loss  § Transmit
Enter this cable loss (6.8dB) .
in parameter, cable (-0.8dB)
TX cablelo E
Test stem . ——
Y cable Splitter/Coupler MDBS
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29. Demonstration Mode [0=normal, 1=demo]

Setting the value to 1 causes the software to imitate testing an MDBS
without an actual base station being connected to the Test System.

Limits: 0 and 1 are the only valid entries.
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6 Test Specifications

The Test Specifications set acceptable measurement limit boundaries
for the returned test values. An “F” is displayed to the right of a failed
measurement as tests are run.This chapter explains what each
specification means and how to change them.
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Viewing and Changing Test Specifications

Specifications set upper and lower limits for each measurement. You
can tell the software to check both limits, only check the upper or lower
limit, or disregard limits entirely.

For example; Test 15, Sni f f er Acti vati on Ti ne, verifies that it
doesn’t take any longer than 40 milliseconds for the transmitter to
de-key when another signal is detected on the Sniffer port of the MDBS.
Specification 3, Sni f f er Activation Ti ne, is where you set the
limits for how long it can take the transmitter to switch off before it
fails the test. In this case, only the value of specification 3 is checked,
since the test only cares that it does switch within 40 milliseconds

Test specifications are listed on the Software Menu (Pass/Fail Limits)
screen. Use the following procedure to access that screen and change
limit values:
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Figure 6-1

Test Specifications
Viewing and Changing Test Specifications

Procedure for Setting Pass/Fail Limits

Press the Menu key to display the
SOFTWARE MENU screen.

9 Position the cursor at|Spec|Pass/Fail
limits and select it.

SOFTWARE

If you're in IBASIC, press
Shift, Pause/Continue before
pressing Menu.

Reset

Pause/
Continue

Position
(V
\\
S Channel Information

Test Parameters
Order of Tests

Select Pass/Fail Limits
Save/Delete Procedure

The TESTS (Pass/Fail Limits) screen is
now present on your display.

Position the cursor at Spec # field
and select it.

Position

(Disregard this number)

= A

Scroll to the desired Spec #
and select it.

Position the cursor at Lower Limit
field and select it.

(This Spec # is an example)

W]

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

FCC TX output power adj

[-1.000000 | [1.000000

Position

o A

Continue on next page

Chapter 6

N:\mkt \MANUALS\HP8935\E6381A\CDPD-OPT003 \specs.chp

71



Test Specifications
Viewing and Changing Test Specifications

Use the DATA ENTRY keys to enter a
new value, then select it.

Position the cursor at Upper Limit
field and select it.

Enter

Select
i q

[6 ]

FCC TX output power a

Il -0.500000 ] [1.000000

(enter your desired value)

&

Position

( X CC TX output power adjustment
= [500000 | 1000000 | dB

Select |

©

Use the DATA ENTRY keys to enter a
new value, then select it.

Enter

N
&

79
8

CC TX output power adjustment

500000_| [o.500000 | dB

(enter your desired value)

Position the cursor at Check field
and select it.

Select

Position

&
&

A

Select which limits should apply
to testing and select it.

Press Menu to return to the
SOFTWARE MENU screen.

Position

St g

Choices:

Upper

L ower
H Both

None

»

Position

Select

/@
fo¥

SOFTWARE

Reset

Pause/
Continue
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NOTE

Test Specifications
Viewing and Changing Test Specifications

How To Interpret Specification Values

It is easy to get confused when using the terms “greater than”, “less
than”, “maximum” and “minimum” when dealing with negative
numbers. For instance; is a —90 dBm signal greater than or less than a
-95 dBm signal? Because it is a negative number, the -95 dBm signal is
less than (or “weaker than”) the -90 dBm signal. If -90 dBm is stated as
a “maximum” value in the specifications, -88dBm would not pass the
test, but —93 dBm would.

Many receiver tests specify the maximum signal level to use to produce
a stated response by the MDBS. If a greater signal level is required to
produce that response, the MDBS is not performing as specified. Using
Specification 1 as an example; if the specified Upper Limit for RX Busy
Set Threshold is set to =95 dBm, but the Busy/Idle Flag doesn’t get set
to Busy until the level is increased to —90 dBm, the test fails. If,
however, the Busy/Idle Flag got set at —98 dBm, the test would pass
(assuming you haven’t entered a Lower Limit).

Default Values

To determine default values, load the procedure “CDPD” into the Test
Set and read the values on the TESTS (Pass/Fail Limits) screen.

1. RX Busy Set Threshold (iterative method)

Enter the maximum allowed signal level that will set the Busy/Idle
Flag to Busy.

Enter the value as the Upper Limit, since this is the maximum
(strongest) level of signal you should have to put into the receiver to
cause the Busy/Idle Flag to get set.

2. RX Sensitivity (iterative method)

Enter the maximum allowed signal level to use when testing for a <56%
Block Error Rate. Enter the value as the Upper Limit.

3. Sniffer Activation Time

Sniffer Activation Time refers to the time it takes the transmitter to
stop transmitting after the Sniffer port receives a signal. Enter the
maximum allowed time as the Upper Limit.

The Lower Limit can be set to 0.

Chapter 6
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Viewing and Changing Test Specifications

4. Sniffer Sensitivity (iterative method)

Enter the maximum level of signal into the Sniffer port that should
cause the transmitter to stop transmitting. Enter the value as the
Upper Limit.

The Lower Limit can be set to 0.

5. Sniffer Test Residual TX Level

Enter the maximum allowed signal level out of the transmitter when it
has been turned off due to the presence of a signal detected at the
Sniffer port. Enter the value as the Upper Limit. This test is only
performed when the ANT IN port is used (see “4. GN Testset Input Port
[0=RF IN/1=ANT IN]” on page 59).

The Lower Limit can be set to 0.

6. TX Adjacent Channel Power

Enter the maximum level of signal (relative to the carrier level) allowed
at a 30 kHz spacing from the transmitter’s center frequency. Enter the
value as the Upper Limit.

The Lower Limit can be set to 0.

7. TX Channel Power Tolerance

Enter the minimum and maximum allowed variance from the
transmitter channel power (“27. TX Channel Power” on page 66). The
values are entered in dB, since the values are relative to the nominal
level stated in Parameter 25. Both the upper and lower limits are
usually checked.

The Lower Limit specifies how far below the nominal transmitter level
the transmitted signal can be.

The Upper Limit specifies how far above the nominal transmitter level
the transmitted signal can be.

8. TX First Alternate Channel Power

The First Alternate channel is the channel two channel spacings (60
kHz) from the transmitter’s center frequency. Enter the maximum level
of signal allowed, relative to the transmitter’s carrier level. Enter the
value as the Upper Limit.

The Lower Limit can be set to 0.
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9. TX Frequency Error

Enter the maximum allowed variance in transmitter frequency. The
value is entered in parts per million (ppm). For example; a 1ppm error
at 850 MHz would equate to a 850 Hz error (one part error for every
million parts). Both upper and lower limits are usually entered and
checked.

The Lower Limit specifies how far below the nominal transmitter
frequency the transmitted signal can be.

The Upper Limit specifies how far above the nominal transmitter
frequency the transmitted signal can be.

10. TX Incidental FM

Enter the maximum allowed amount of unintended Frequency
Modulation on the transmitter’s signal. Enter the value as the Upper
Limit.

The Lower Limit can be set to 0.

11. TX Modulation Index

Modulation index is the ratio of the amount of deviation, divided by the
frequency of the modulating waveform. In this case -
(4800 Hz FM Dev.) + (9600 Hz Baud Rate) = 0.500

Enter the Lower and Upper Limits. (.500 + 1%)

12. TX Second Alternate Channel Power

The Second Alternate channel is the channel three channel spacings (90
kHz) from the transmitter’s center frequency. Enter the maximum level
of signal allowed, relative to the transmitter’s carrier level. Enter the
value as the Upper Limit.

The Lower Limit can be set to 0.
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7 Test System Configuration

This software has required, recommended, and optional operations
associated with it. You must, at least, perform the required operations
when you first get this product to ensure valid measurements.
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Suggested Configuration Process

The process for configuring the CDPD software for your testing needs
consists of the following ordered steps:

1.

Edit the Test Parameters to match your system conditions. See
Chapter 5, “Test Parameters,” on page 55. (Required)

. Edit the Test Pass/Fail Limits to match your system’s specifications.

See Chapter 6, “Test Specifications,” on page 69. (Required)

. Edit the sequence of tests to match your test routine. See “Creating

Your Own Test Sequence” on page 82.(Optional)

. Edit the Execution Conditions. These settings specify; where test

results are printed, what results get printed, any printout heading,
whether to run continuously from test to test or stop between tests,
whether or not to automatically run the software when the Test Set
is turned on. See “Changing Test Execution Conditions” on page 85
(Optional)

Specify and configure a printer for printing test results. See “To
print test results:” on page 89 (Optional)

Specify and configure any external devices, such as disk drives. See
“Connecting External Devices” on page 91. (Optional)

Save your configuration as a procedure file for later use. See “How to
Save a Test Procedure” on page 99 (Recommended)
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Accessing Configuration Screens

Accessing Configuration Screens

Several configuration screens are used to load, enter and edit the
various settings that affect software operation. All of these screens are
accessed from the SOFTWARE MENU screen that appears when you
press the front panel menu key. See “Step 1 - Load and Run the
Software” on page 15 for instructions on how to load the software from
the memory card.

Figure 7-1 Test Subsystem

Loads the Software. The first time it
may take up to 25 seconds. Once the
Software is in internal memory it runs

Continues a paused test.__

Accesses the Test Set help screen, N \

Selecting the Title Bar AN the test. v
selects additional _ AN \
~—
See “Step 1 - Load and mnmqam—\
Run the Software” on \
page 15. \ A
\ N\
\ \ w — 1z MRS
~ —|LOAD TEST PROCEDURE:
Gelect Procedure Locationt \
[JCard
PR Gelect Procedure Filename! Librory! broaruml
See “Editing \
Parameters” on page 56.
\ Descrirtiont \ See
\ v« [ “Changing
\ Test
\ CUSTOMIZE TEST PROCEDURE: SET WP TEST SET: Execution
Conditions”
A Channel Information _von 1101;.)
See “Creating Your Own— i Test Farameters on page
Test Sequence” on page g;g:;Fg‘leE?;?ts
82. P i \Sn:we/Delete Procedure |

See “Viewing and éhangin r
Test Specifications” on pag :

70

7

\

See “\How to Save a Test
Procedure” on page 99.

!
See “To Setup the
Printer” on page 88 External Devices”

|
See “Connecting

on page 91
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Saving Your
Configuration

The Test Set’s IBASIC computer loads the software, including
parameters, into battery-backed RAM. As long as no other program is
loaded or new Test Set firmware is not installed, the program and

related parameters will be saved in memory after the Test Set is turned
off.

When the Test Set is turned back on, the program will run just like it
did the last time you ran it. This prevents you from having to re-load
the software each time the Test Set is turned on. However, unless you
never run any other programs on your Test Set or never need to change
parameters or specifications for testing MDBSs in different cell sites,
you need to save your procedure to a more “permanent” location.

After entering the required parameters and specifications information,
you should save this information as a “procedure file” to prevent it from
getting erased or corrupted by accident. You could then use that
procedure for every instance when the same parameters, specifications,
and tests are used. See “How to Save a Test Procedure” on page 99.
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Required Configuration

You must perform the following operations to make accurate, reliable
measurements.

1. Enter the Test Parameters. These tell the software:

Cable and coupler/splitter losses present in the test system.

¢ Minimum and maximum signal levels to use for receiver tests.

Bit patterns for decoding your specific base station’s data.
¢ Which Test System input port to use for all tests.

See Chapter 5, “Test Parameters,” on page 55, to understand what
each parameter does and how to change them.

2. Enter the Test Specifications. These set the pass/fail limits for each
test point. When testing, any failed data points are identified. See
Chapter 6, “Test Specifications,” on page 69, to understand what
each specification means and how to change them.
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Optional Configuration

The following procedures explain how to modify the way the software
operates.

Creating Your Own Test Sequence

The default operation of the software uses “embedded menus” to move
quickly through a series of prompts to select the type of test to perform.
Every test is accessible using this method. (This is actually TEST_01:
GN Main Menu, as described on page 34.)

An alternate method of testing is to pre-select the exact tests you want
to perform, and then run those tests in a sequence. Once the sequence is
selected, you can save the sequence as a procedure file for later use.

Follow the instructions on the next page to create a test sequence from
the available tests.

Note: Notice that step #4 scrolls through the list of tests in an existing
test sequence in order to insert or delete a test in the sequence. Only
TEST_01 is listed when you first get the software. Use k1 (I nsrt St p)
to insert lines for new tests (this will duplicate TEST _01 at first). Once
a new step has been inserted, you can select that step and change the
test by selecting the Test Nane and selecting from the list of tests (as
shown in the procedure).

82

Chapter7
N:\mkt\MANUALS\HP8935\E6381A\ CDPD-OPT003 \ configur.chp



Figure 7-2

Changing the Order of Tests

Test System Configuration
Optional Configuration

Press Menu to go to the
SOFTWARE MENU screen.

Position cursor at Order
of TESTS and select it.

SOFTWARE

Reset

Pause/
Continue

Position

Freq
Parm
. Seqgn
Spec
Proc

Channel Information
Test Parameters

Order of Tests

Pass Fail Limits
Save/Delete Procedure

The Order of Tests screen is
now present on your display.

Position cursor at Step # field
and select it.

Position

Example

En

[“TEST #

A

“Test name”

Rotate knob until Step # which precedes the insertion point of the
new test you are adding is highlighted, then select it.

Rotate

For example, select step 7
if you want to insert the new
test as step 8.

‘77 | [TEST #’]
“Test name”
“8" “New test”

Continue on next page
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Position cursor at Insrt Stp
and select it.

Position cursor at Step # field
and select it.

Position
\\
E + H Inst Stp
2 Delet Stp
Select
- 3 Print All
% 4 Help
5Main Menu

Position

%
~
. “7" | [“TEST #'|
“Test name”

Highlight Step # of the newly
inserted test, then select

Position cursor at Test Name field,
then select it.

Highlight

(V
N
| “8” | |“TEST_#”|
“Test name”
Select
) d

Position

7
>
| “8” |.| "TEST_#”|
“Test name”
i A

Rotate knob until desired Test Name
appears, then select it.

Press Menu to return to the
SOFTWARE MENU screen.

Rotate
(
N
B s ] [TEST #]
“Test name”
Select

@

SOFTWARE

Reset

Pause/
Continue
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Optional Configuration

Changing Test Execution Conditions

Test Execution Conditi ons define how your testing program
starts and where and when test output occurs. You may decide to:

¢ Start the program automatically when the Test System is powered
on. (Aut ostart)

e Stop testing when a measurement fails or continue through all of the
tests without stopping. (On UUT Fai | ure)

¢ Display (or print) only measurements that fail, or display (or print)
all measurements that pass or fail. (Qut put Results)

¢ Pause between each measurement, or run through the entire test
sequence. (Run Mbde)

¢ Display output on CRT only, or display on CRT and print hardcopy.
(Qut put Destination)

NOTE If printing test results is desired, after selecting Pri nt er additional
steps are necessary to connect and configure the printer. See “Printing”
on page 152.

¢ Enter a title for an output heading for the displayed or printed
results. (Qut put Headi ng) Select the field with the knob and enter
the output heading by selecting the appropriate letters and the
select Done.

Test execution conditions are located on the TESTS (Execution
Conditions) screen. Press menu and select Exec - Executi on Cond to
display them. To change a default setting, position the cursor at the
desired field. Pressing the knob ("selecting”) will toggle the underlined
selection.

Test Execution Conditions settings (except for Aut ost art ) are
not retained after a power-down/ power-up cycle, and will return to
their default settings. They are not stored on the memory card when a
test procedure is saved.
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Figure 7-3
Press MENU fo display the Position cursor at
SOFTWARE MENU screen. Execution Cond and select it.
Position

Exec| Execution Cond
Cnfg| External Devices

If you are in IBASIC, press
SHIFT, CANCEL before

pressing TESTS. Printer Setup
IBASIC| IBASIC Cntrl
Select Printer to output ——————————— TESTS (Execution Conditions)
test procedure results to outout Results T tun Tezt
. UteL BEl s i
the CRT and a printer. gy MContinue |
Output Results For:
Hll/Failures
Select Failures to display =="]
only the CRT and printer Qutput Headinsi + Y
To Screen

Select Stop to stop a
Test Procedure wheh
a failure occurs. 5

Select Single Step to stop =1
a Test Procedure at the
end of each measurement.

Autostart Test Procedure on Power-Ue!
0f £/ MHore

ESTEXEa

86 Chapter7
N:\mkt\MANUALS \HP8935\E6381A\ CDPD-OPT003\ configur.chp



Test System Configuration
Printing

Printing

You can print any of the following:

Test results

TESTS screens

e “External Devices” (Edit Cnfg)

¢ ”Order of Tests” (Edit Seqn)

¢ ”Channel Information” (Edit Freq)
e ”"Pass/Fail Limits” (Edit Spec)

e "Test Parameters” (Edit Parm)

How to Print The basic steps to printing are listed below. A detailed description of
each of these steps is at the end of this section.

1.

4.

Check to see if your printer is supported by the Test Set (see
“Supported Printers” on page 87).

Determine if your printer requires serial, parallel, or HP-IB
connection. Connect the printer to the appropriate port on the Test
Set (see “Printer Connection” on page 88).

. Configure the Test Set for your printer and its interface (see

“Suggested Configuration Process” on page 78).

Define what to print (see “To print test results:” on page 89).

Supported Printers

HP ThinkdJet
HP QuietdJet
HP PaintJet
HP DeskdJet
Epson FX-80
HP Laserdet
Epson LQ-850

If you do not have one of these printers, consult your printer’s manual
for the correct printer settings to emulate one of the supported printers.

Chapter 7
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Printing

Printer Connection

HP-IB Connection

An HP-IB printer can be connected to the Test Set’s rear-panel HP-IB
connector with an HP-IB cable.

Serial Connection

A serial printer can be attached to the SERIAL 9 port. This is the only
serial port used for printing. Use a standard serial printer cable.

Parallel Connection

A parallel printer can be attached to the PARALLEL 15 port. This is
the only parallel port used for printing. Use a standard parallel printer
cable.

To Setup the Printer

1.
. Select Print - Printer Setup fromthe SET UP TEST SET list.

Press the menu key.

. Position the cursor at Model and select the desired printer.

2
3
4.
5

Position the cursor at Pri nt Port and select the desired port.

. HP-IB only: Position the cursor at Pri nt er Adrs and enter the

HP-IB address for your printer (0-30).
Set the following options if desired:

e Lines/ Page (controls the number of lines, 20-120, printed on a
page before a form feed is sent to the printer)

e FF at Start (tocause a form feed at the start of a test sequence)

e FF at End (to cause a form feed at the end of a test sequence)

. From the To Screen menu, select Mor e.

Press the shift key, then press the inst config key to go to the I/0
CONFIGURE screen.

a. For Serial printers, set the Seri al Port field to Port 9 and set
the fields below it to match those needed by your printer (baud
rate, parity, data length, stop length, flow control).

b. For HP-IB Printing, set the Mode field to Control .
Press the menu key to return to the SOFTWARE MENU screen.
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Printing

To print test results:

1. Press the menu key.

2. Select Print - Printer Setup fromthe SET UP TEST SET list.
3. Position the cursor at Qut put Results To and select Printer.
4

. Position the cursor at Qut put Resul ts For and select Al | if you
want all results printed, or Fai | ur es if you want failures only
printed.

5. (Optional) Position the cursor at Qut put Headi ng and enter your
desired heading.

To send Escape Sequences to the printer

The Test Set may be used to send escape sequences to control printer
options such as pitch, margins, paper size, and so forth. The software
comes with some pre-defined escape sequences compatible with HP
printers, listed in Table 7-1, or you have the option to enter others
which are compatible with your printer (use your printer’s user’s
manual for the available print features and corresponding escape
sequences).

The software already has an implied escape character for the first
sequence, you only need to enter the escape sequence following the
escape character. However, if you are linking two or more sequences
together, you must use the ~ to indicate the escape character between
each sequence. If the sequence exceeds the space allotted in the options
field, you may continue with additional escape sequences in the next
available Opt i ons field. You must however, still enter Escape Seq in
the Cal I i ng Nane field and the appropriate address in the Addr field
for all subsequent entries.
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=

How to send an
Escape Sequence;

. Press the menu key.

2. Select Cnfg - External Devices from the SET UP TEST SET
list.

3. Position the cursor at the | nst # field and select it.

-~

Rotate the knob until an empty Cal | i ng Nane field appears, and
select it.

Position the cursor at the Cal | i ng Nane field and select it.
Select Escape Seq from the Choi ces menu.
Position the cursor at the Addr (address) field and select it.

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

® =% o

9. Position the cursor at the Opt i ons field (directly under Cal | i ng
Nane) and select it.

10.Select the desired escape sequence from the Choi ces menu if
applicable, or enter an appropriate sequence using the list of
characters below the choices.

Table 7-1 Escape Sequence Definitions for HP Printers
Escape Sequence Print Feature
&166P Sets page length to 66 lines
&172P Sets page length to 72 lines
&l16D Sets lines per inch to 6 lines
&I18D Sets lines to inch to 8 lines
(s12h12v6T Selects 12 characters per inch
12/72 inch character height
gothic typeface
&a9L~&I6E Sets left margin to 9 characters
top margin to 6 lines
(s12h12v6T~&a9L~&I6E Selects 12 characters per inch
12/72 inch character height
gothic typeface

left margin to 9 characters
top margin to 6 lines

&18d88P Selects 8 lines per inch 88 lines per page
&18d96P Selects 8 lines per inch 96 lines per page
(816.67h12V~&al7L~&I6E Selects 16.67 characters per inch

12/72 inch character height
left margin to 17 characters
top margin to 6 lines
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Test System Configuration
Printing

To print TESTS screens:
TESTS screens include:

e ”“External Devices”

¢ ”Order of Tests”

¢ ”“Channel Information”

¢ 7"Pass/Fail Limits”

¢ "Test Parameters”

The same general process is used to print the information for all of the
above TESTS screens.

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

2. Press the Menu key.

3. Select the CUSTOM ZE TEST PROCEDURE screen of your choice.
4. Presska(Print All).

5. Press the Menu key to return to the SOFTWARE MENU screen.

To print exactly what appears on a test screen, press the print key.

Connecting External Devices

The TESTS (External Devices) screen is used with various software
packages to configure the Test Set to communicate with other devices
over serial or HP-IB connections. The CDPD software uses this screen
for configuring Data Collection.

Data Collection sends your test data to another device for printing or
storage. Stored data can then be retrieved and used for a variety of
purposes, such as comparing past and present test results. Data can be
stored to a SRAM memory card or to a PC.
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Printing

Data Collection (Saving and Retrieving Test Results)

The software has the capability to save test results to an SRAM PC
(memory) card or to a PC.

Collection to a PC Card

To configure
Ext er nal

Devi ces entries:

To Specify the File
Type

You need to make entries in the Ext er nal Devi ces (Edit Config)
screen to describe the type of data collection you are using.

1. Press the menu key to access the SOFTWARE MENU screen. If you
are currently running software, press shift, Pause/Continue first to stop
program operation.

2. Select Cnfg - External Devices from the SET UP TEST SET list
at the bottom of the screen.

3. Position the cursor at the Cal | i ng Nane field and select it.

4. Scroll the cursor down and select DATA COLLECTI ON, then select
Done.

5. Position cursor to the Addr field and select it.

6. Using the DATA ENTRY keys, enter 1 if you are saving data to a PC
card, or enter 9 if you are saving data to a PC connected to the Test
Set’s SERIAL 9 port.

The test software supports data storage on Disk Operating System PC
cards. Storage can be to any of the following file types:

e ASCII

e BDAT

You can specify the file type in the Opt i ons field immediately below
DATA COLLECTI ON. If no file type is entered, the Software defaults to
“DOS”.

To Specify an To add a file extension to the file name, you can either select ( DAT) , to
Optional File automatically identify it as a DATa file, or select (EXT) and change the
Extension three letters to some other preferred extension.
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To Specify the File
(Record) Size

Test System Configuration
Printing

If you are using an ASCII or BDAT file, you can specify the number of
256 byte records allocated to the file. The DOS file is automatically
updated as data is stored, so record allocation is not required. You can
enter the REC= after the file type. For example, to use an ASCII file
with 200 records of 256 bytes each, you will enter ASCI | REC=200 into
the Opt i ons field.

The default number of records used when no REC= entry is made is 80.
Items in the Opt i ons field can be separated by a comma or a space.

See “Initializing a PC Card” on page 98 if using a new memory card.

Data Collection to a PC

Test results can be output through the SERIAL 9 port. A variety of
devices can receive the data. An HP Palmtop computer, PC, laptop, or
terminal can be used. A terminal emulator can log the test results to a
file. Examples of terminal emulator programs are HP AdvanceLink and
ProComm, a product of DataStorm Technologies, Inc.

For example: Configuring an IBM-Compatible PC with HP
AdvanceLink for DOS

1. Load and run HP AdvanceLink on your PC.

2. Use the following Table 7-2 on page 93, Table 7-3 on page 94, and
Table 7-4 on page 94, to set the Global Configuration, Terminal
Configuration, and Remote Configuration settings.

Table 7-2 Global Configuration Settings
FIELD SETTING FIELD SETTING

Keyboard USASCII Memory Size 32K

Personality HP Plotter I/F None

Language English HP Mode Yes

Terminal Mode Alphanumeric Video Type Select your display type

Remote to enter PC’s serial Forms Path Enter path if used

port #

Printer I/F None Screen Size Enter the size
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Printing
Table 7-3 Terminal Configuration Settings
FIELD SETTING FIELD SETTING
Terminal ID 2392A Esc Xfer(N) YES
Local Echo OFF ASCII 8 Bits YES
CapsLock OFF FldSeparator US
Start Col 01 BlkTerminator RS
Bell ON ReturnDef CR
XmitFnectn(A) NO Copy Fields
SPOW(B) NO Type Ahead NO
InhEolWrp(C) NO ROW Size 80
Line/Page(D) LINE Host Prmpt Char | D1
InhHndShk(G) NO Horiz. Scroll. Incr. | 08
Inh DC2(H) NO Large [+] Key +
Table 7-4 Remote Configuration Settings
FIELD SETTING FIELD SETTING
Baud Rate 4800 SR(CH) LO
Parity/Data Bits None/8 Recv Pace None
Eng Ack No Xmit Pace None
Asterisk OFF CS(CB)Xmit NO
Chk Parity NO
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To set up for data
collection to a PC:

Press the menu key.

Select Cnf g - Ext ernal Devi ces from the SET UP TEST SET list.
Position the cursor to the Cal | i ng Nane field and select it.

Select DATA COLLECTION from the list of choices.

Position the cursor to the Addr field and select it.

Using DATA ENTRY keypad, enter 9 and press ENTER. The first
entered line should look like this:

1 DATA COLLECTION [blank] 9

S ok W e

Configuration for Terminal Operation

It is preferable to enter long strings of characters into fields, such as the
TESTS (IBASIC Controller) command line, using a terminal. The
characteristics of the serial port, when used for instrument control from

a terminal or terminal emulator, are determined by settings on the Test
Set’s I/O CONFIGURE screen (press shift, then Inst Config).

Set the following:

e Serial Intolnst
e | BASI C Echo to On
* Inst EchotoOn

Set the remaining configuration entries to match the settings of your
terminal or PC program.
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PC Cards (Memory Cards, PCMCIA Cards)

PC Cards (Memory Cards, PCMCIA Cards)

PC cards are inserted into the slot on the Test Set’s front panel. The
card is powered by the Test Set while it is inserted. Arrows printed on
the card indicate the direction and orientation of card insertion.

PC cards are used to store or retrieve the following:
e Software code
¢ An HP-supplied Procedure, containing:
¢ A default TEST sequence
¢ Default test parameter values
¢ Default pass/fail limit (specification) values
e A Library file
¢ Procedures you make, optimized for your application
¢ Data collection files
¢ Channel Information
¢ User defined keys
Two types of memory cards are available:
e Static Random Access Memory (SRAM)
¢ One-Time Programmable (OTP)

SRAM cards have read and write capability. Once programmed, OTP
cards have read-only capability.

The software memory card can be removed after the program is loaded
into the Test Set memory. The program will remain in the Test Set’s
RAM after a power-down/power-up cycle, until a new program is
loaded. Loading a new program will replace the existing program.

SRAM PC (Memory) Cards

A Static Random Access Memory (SRAM) PC Card can be used to store
test results and procedures you make. The following parts can be used.

96
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PC Cards (Memory Cards, PCMCIA Cards)

Table 7-5 SRAM PC Card Part Numbers
Memory Part Number
64 kilobytes HP 83230A
(0950-2634)
256 kilobytes HP 83233A
(0950-2640)
1 megabyte HP 83231A

(0950-2635)

SRAM memory cards use a lithium battery (part number CR 2025 or
HP part number 1420-0509). Programs and data will be retained for
over one year if the memory card is stored at 25° C. The memory card is
powered by the Test Set while it is inserted. Replace the battery while
the memory card is inserted into a powered-up Test Set. To retain data
and programs, it should be replaced annually. The write-protect switch
on an SRAM memory card will write protect the card when it is set
toward the outside of the card.

Figure 7-4
@ Batterij niet v
weggooien, maar | X
inleveren als KCA. €3
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PC Cards (Memory Cards, PCMCIA Cards)

PC Card Storage Space

Procedures use 12-16 records each. A Library uses 20-35 records. A
single library must be included on the card. A record is 256 bytes.
Approximately 11 kilobytes of overhead is required on each card.

Use the following formula to estimate the storage space needed:
St orage Space(in kil obytes) = (Nunber of Procedures x 4.1) + 20

For example, if you want to save ten different procedures, you will need
61 kilobytes of memory. The 64 kilobyte or 128 kilobyte card is
sufficient.

The storage space you need for data collection depends on the number
of test results that are saved. You will need approximately 4 kilobytes
per page of test results that you save. A page of test results is about 57
lines of CRT or printer output.

The storage space of smaller SRAM cards can be quickly used. If you
are collecting large quantities of data, data collection using a PC or
printer may be preferable.

Initializing a PC Card

There are several ways to initialize a PC card. Choose the way that is
easiest for you:

¢ Load and run the CARD_INI procedure in the E8304A Software and
follow the instructions. Be sure to select the DOS format.

® Press shift, then Inst config to access the I/O CONFIGURE screen.
Insert the uninitialized card and select the PCMClI A - Format Card
field. The prompt “Er ase and format the PCMCI A Card?
(Yes/ NO) is displayed”; press the yes on/off key.

® Press menu to access the SOFTWARE MENU screen, and then select
Proc - Save/ Del et e Procedure. Insert the card and press k3
(For mat ). The prompt “Er ase and format the PCMCI A Card?
(Yes/ NO) is displayed”; press the yes on/off key.
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How to Save/Delete Procedures

Figure 7-5 TESTS (Save/Delete Procedure) screen

TESTS (SavesDelete Procedurel

Saue Proc

SAYE<DELETE TEST PROCEDURE:

Select Procedure Locationt
[JCord 50:] Proc |

Enter Procedure Filename!

Enter Description for Hew Procedured

SAVE PROCEODURE IHFORMATIOM: - (IS

Frocedure Library:

Code Locatian:
Cord

FPossword:?

A test procedure is a collection of channel information, test parameters,
testing order, and pass/fail limits saved in a file that customizes the
test Software to a specific application. Normally, procedures are saved
on a PC card.

When you save a procedure you will be saving channel information, test
parameters, pass/fail limits, and testing order, plus a library that
contains the names of all test parameters, pass/fail limits, and tests
that are resident in the Software. The library file comes from the
Software and cannot be modified. The library file will be automatically
saved on the card or disk that is being used to store the new test

procedure.
Running a Saved You cannot run your procedure without the original Software program.
Procedure The procedure contains the “operating details” for the tests, but does

not contain the actual test code. After selecting your saved procedure,
you must insert the original Software OTP (One Time Programmable)
PC card containing the full program for your procedure to run.

How to Save a Test Procedure

Figure 7-6, Figure 7-7, and Figure 7-8 show how to save a new
procedure to a memory card.
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How to Save/Delete Procedures

Figure 7-6 How to save a test procedure

Press the Menu key to display the Position cursor at Proc|Save/Delete
SOFTWARE MENU screen. Procedure and select it.
Position

If youarein IBASIC, press SOFTWARE
Shift, Pause/Continue before
pressing Menu.

f X Freq | Channel Information
Parm | Test Parameters

Segn Order of Tests
Spec Pass Fall Limits
Select Proc Save/Delete Procedure

Reset

Pause/
Continue

Position cursor at Select
Procedure Location and select it.

Position

The TESTS (Save/Delete Procedure) screen V1o
isnow on your Test Set display. % g\:: ) Select Procedure L ocation:

|

= A

Position the cursor at Card and 9 Put an initialized PC card in the

select it. front-panel slot.
Position
Yoz Choices:
g \B‘ » B Cad
RAM -
Disk
Select ! For detailed memory card
w (You can also save procedures initialization instructions,
to an internal RAM disk or external see “Initializing a PC Card”
disk drive.) on page 98
Continue on next page
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Figure 7-7 How to save a test procedure

Select characters to name the
Procedure, then select Done.

Position the cursor at Enter
Procedure File...and select it.

Position

sty

Enter Procedure Filename:

|

A

Position

5t B

»

»

Choices:

Done

Position

Over/lns

Delete

Del End

Bk space
A

B

C

Pos

ition the cursor at Enter

Procedure File...and select it.

Select characters for the
description, then select Done.

Position

pt g

Enter Description for

A

Position
(
g E\ \

Select
A S

»

»

Choices:

Done
Position
Over/lns
Delete
Del End
Bk space
A
B

C

Position the cursor at Code
Location: and select it.

Position the cursor at Procedure
Library: and select Current.

Position Procedure Library:

Current/[NOLIB] |

(The underline indicates which
option is selected. Pressing
the knob changes the selection.)

5t g

Continue on next page

Chapter 7 101
N:\mkt\MANUALS\HP8935\ E6381A\ CDPD-OPT003\ configur.chp



Test System Configuration
How to Save/Delete Procedures

Figure 7-8 How to save a test procedure

Position the cursor at Card and Position the cursor at Save Proc
and select it. and select it or press k1.
Position Choices: Position
7 » Bcad Y12 » B SaveProc
S 3
- RAM 2 Del Proc
Disk
3 Init Card
Select Select
- - 4 Hep
@ @ 5 Main Menu

Press the Menu key to return to the
SOFTWARE MENU screen.

SOFTWARE

Reset

Pause/
Continue

@ To run the saved procedure, follow the instructions below.

1) Insert the PC card with your saved procedure.

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

then select your saved file name.

3) Remove your PC card then insert the original Software OTP card.

4) Select k1 (Run Test).

Theoriginal card contains the full program needed to run your procedure.
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A Standard Formulas and
Conversions

IMPORTANT This section provides some formulas for calculating and converting
power and voltage values when entering parameter and specification
values.
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Standard Formulas and Conversions

Standard Formulas and Conversions
(All logs are base 10)

Power Gain or Loss

dB = 10I09%§—%%

Where P2=Power Out and P1=Power In

Watts [0 dBm

_ n P o
dBm = 10095 501watio

Where P=Power in Watts
Watts 0 dBW

dBW = 1O|09E1V\Fl)attg
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Volt 00 dBuV
dBpV = 20log(V x 1 x 10°)
Example: 1 Volt = 20log (1x1,000,000)) = 120dBuvV
dBm [0 mW
r@Bmg
010 O
0 =m
dBm O0W
rgBmg
Om_om
o0 - WV
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Parts Per Million

_ Nx1x10°
ppm = ——F——

Where: N = frequency error
F = center frequency

For example: An 800 Hz frequency error (N) from an 800 MHz center
frequency (F):

800Hz x 1, 000, 000 _

= 1ppm
(800, 000, 000HZ)  ~PP
dBuVO W
ijuVBJZ
]
10 2 Ox1x102
D D
> =W
Where Z = impedance (50 Q when measuring with the HP E6381A.
WO dBuV
0./ 0
dBuVv = 20 IogEle_e;D
(1x10 0
Where Z = impedance (50 Q when measuring with the HP E6381A.
dBuvVl dBm
dBm = dBuV -107
Example: 120dBuV - 107 = 13dBm
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dBm[ pVv
(dbm + 107)
w=10 %
uVO dBm
dBm = (20log(pV))) — 107
Example: For a level of 850pV: (20 x (log 850)) - 107 = -48.4dBm
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Glossary

A

ACC The Area Color Code is
assigned to a serving MD-IS. This
value is part of the color code
broadcast by the MDBS at the
start of each physical block. The
M-ES uses the ACC to determine
if it has done a cell transfer into a
new serving MD-IS, and therefore
needs to go through a registration
sequence. The ACC is an integer
from 0 to 7 (inclusive).

C

CDPD Cellular Digital Packet
Data. A system for transmitting
and receiving blocks of digitally
encoded information using
existing cellular telephone
network frequencies.

G

GCC A Group Color Code is
assigned to every CDPD cell. It is
part of the color code broadcast by
the MDBS at the start of each
physical block. It is used by an
M-ES to determine if it is
incorrectly picking up an RF
channel that is not assigned to
the current cell. The Group Color
Code is an integer from 0 to 31
(inclusive).

M

MDBS Mobile Data Base Station.
This is the receiver/transmitter
that relays data between the
M-ES and the MD-IS. It is located
at a fixed site; typically in a
cellular phone site.

M-ES Mobile End Station. This is
the receiver/transmitter that is
the originator or final receiver of
the data. It may be at a fixed
location or installed in an
automobile or other mobile
carrier.

MD-IS Mobile Data
Intermediate Station. This is the
point where data is exchanged

between the wire-line phone
system and the MDBS.

R

Reference Channel A forward
channel used to provide a
reference signal level to the
M-ES. The moving M-ES uses
this signal to help it determine
the best cell to transfer to by
making a signal strength
measurement of each of the
surrounding cells.

Glossary
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A B C
ACCESSORY KIT, 27 base station Cable Loss, 65
Active Ch(annel) Streams, 49 definition, 109 Cable Loss Measurement, 35
ADC BLER Average Time, 51 CABLOSS, 26

definition, 109 BLER Threshold, 51 Calibration
Adjacent Channel Power, 39 Busy Set Threshold, 59 GMSK Deviation Calibration,
AdvanceLink, 93 37
Alternate Channel Power, 39 Power Measurement, 36
ANT IN, 59 Calibration, Center Frequency,
Area Color Code, 49 37
Autostart, 85 CALS, 26

CDPD procedure, 26
Cell Number, 47, 49
Center Frequency Calibration, 37
Channel Stream Identifier, 47
configuration
for data collection, 92
for terminal or PC operation, 95
configuration process, 78
configuration screens, 79
configuration, test system, 77
configuring an IBM-compatible
PC with HP AdvanceLink, 93
connecting a printer, 88
connections
parallel printer, 88
serial printer, 88
connections for receiver/sniffer
tests, 33
connections for transmitter and
PDU display tests, 32
conventions used in this manual,
11
conversions
standard formulas, 104
coupler/splitter, 66
creating test procedures, 99
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Index

D E F
data collection Edit Configuration Face, 50
entering the configuration for, data collection to a PC, 95 firmware revision, 29
92 editing parameters, 56 firmware upgrades, 29
example configuration, 92 equipment, required, 14 Firmware, Software Revision
saving to a PC card or disk, 92 ERP Delta, 49 Info, 53
toa PC, 93 escape sequences, 89 Frequency Error, 38
to a PC, setting up, 95 front-panel control characters, 95

Dedicated Channel Flag, 47
deleting test procedures, 99
DEMO, 26

Demo Mode, 13
Demonstration Mode, 67
Display CAP PDU, 52
Display CC PDU, 49
Display CQP PDU, 50
Display CSI PDU, 47
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G

Getting Started, 13

GMSK Deviation Calibration, 37

GN Main Menu (accesses all
tests), 34

H

HP E6381A operation, 30
HP-IB printer, 88
HP-IB printer connections, 88

I
Incidental FM, 39

initializing an SRAM PC card, 98

input port, 59
installation kit, 27

Index
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L

limits, upper & lower, 70
load and run the software, 15

M

manual use of the test system, 18
Max Blocks, 52
Max Count, 53
Max Entrance Delay, 52
Max Power Level, 48
Max TX Attempts, 52
memory cards

are used for, 96

initializing, 98

OTP, 96

removing, 96

SRAM, 96

storage space needed, 98
Min Count, 52
Min Idle Time, 52
Modulation Index, 38

(0]

optional configuration, 82
order of tests

printing, 87
Output Destination, 85
Output Heading, 85
Output Results, 85
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P

parallel printer connections, 88
Parameters
Decode Status Flag template, 62
Demonstration Mode, 67
GN Signals Present, 59
GN sound BEEP in menu, 59
GN System, 59
GN Testset Input Port, 59
RX Busy Set Threshold, 59
RX Busy Threshold max level to
test, 59
RX Busy Threshold min level to
test, 60
RX Busy/Idle Flag template, 60
RX Cable Loss, 61
RX Decode Stat timing, 61
RX Fwd Channel Control Flag
test level, 62
RX Sensitivity level (set and
measurement), 63
RX Sensitivity max level to test,
63
RX Sensitivity min level to test,
64
RX Sensitivity test frequency
offset, 64
RX Sensitivity test
MAX_BLOCK, 64
RX Splitter/Coupler loss, 64
Sniffer Injection Level, 65
Sniffer Port Pad, 65
Sniffer Sensitivity (set and
measure), 65
Sniffer Sensitivity max level to
test, 65
Sniffer Sensitivity min level to
test, 65
TX Cable Loss, 65
TX Channel Power, 66
TX Splitter/Coupler loss, 66
parameters
printing, 87
pass/fail limits
printing, 87
PC
collecting data to, 93
Power Measurement Calibration,
36
Power Product, 48
power, channel, 66
print options
pitch, margins, paper size,
typeface, 89

printer
HP-IB, 88
serial, 88

printers supported, 87
printing, 87

TESTS Screens, 91
procedures on the OTP card, 26
procedures, save/delete, 99
product description, 25
program

stored in Test Set memory, 96
programming information, 30
Protocol Version, 47

R

REC=
default entry, 93
entering record number, 93
REC= to set record size, 93
Reference Channel, 49
repair information, 30
required configuration, 81
required equipment, 14
RF Channels, 50
RF in/out, 59
RSSI Average Time, 51
RSSI Bias, 50
RSSI Hystresis, 51
RSSI Scan Delta, 51
RSSI Scan Time, 51
Run Mode, 85
run test, 15
running tests, 77
overview, 81
RX Busy Set Threshold
(iterative)), 42
RX Busy Set Threshold
(set-and-measure), 41
RX Cable Loss, 61
RX Forward Channel Control
Flag, 40
RX Sensitivity, 63
RX Sensitivity (iterative), 45
RX Sensitivity (set/meas, +/- 3
kHz), 44
RX Sensitivity (set-and-measure),
43
RX Splitter/Coupler loss, 64

Index
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S

saving test procedures, 99
SEQN, 26
serial printer, 88
serial printer connections, 88
Service Provider Identifier, 47
Sniffer Activation Time, 46
Sniffer Sensitivity, 65
Sniffer Threshold (iterative), 46
Sniffer Threshold
(set-and-measure), 45
software
overview, 81
software revision, 29
software upgrades, 29
Software/Firmware Revision Info,
53
Specifications
RX Busy Set Threshold
(iterative method), 73
RX Sensitivity (iterative
method), 73
Sniffer Sensitivity (iterative
method), 74
Sniffer Test Residual TX Level,
74
TX Channel Power Tolerance,
74
TX First Alternate Channel
Power, 74
TX Frequency Error, 75
TX Incidental FM, 75
TX Second Alternate Power, 75
specifications, entering, 75
Splitter/Coupler, 64
SPNI, 47
SRAM memory card, 27
standard formulas and
conversions, 104
stopping the program
using Test Execution
Conditions, 85

T

terminal emulator
configuration, 95
DataStorm Technologies, Inc.
ProComm, 93
HP AdvanceLink, 93
test descriptions, 31
Test Execution Conditions, 85
test parameters, 55
test sequence, creating, 82
Test Specifications, 75
test system configuration, 77
TESTS
Cable Loss Measurement, 35
Center Frequency Calibration,
37
Display All PDUs, 53
Display CAP PDU, 52
Display CC PDU, 49
Display CQP PDU, 50
Display CSI PDU, 47
GMSK Deviation Calibration,
37
GN Main Menu (accesses all
tests), 34
Power Measurement
Calibration, 36
RX Busy Set Threshold
(iterative), 42
RX Busy Set Threshold
(set-and-measure), 41
RX Forward Channel Control
Flag, 40
RX Sensitivity (iterative), 45
RX Sensitivity (set/meas, +/- 3
kHz), 44
RX Sensitivity
(set-and-measure), 43
Sniffer Activation Time, 46

Sniffer Threshold (iterative), 46

Sniffer Threshold
(set-and-measure), 45
Software/Firmware Revision
Info, 53
TX Test (all), 38
tests
running, 77
Troubleshooting, 18
TX Cable Loss, 65
TX Channel Power, 38, 66
TX Power, 38
TX Splitter/Coupler loss, 66
TX Test (all), 38

U

upgrades
firmware, 29
software, 29

USER keys, 12
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Wide Area Service Identifier, 48
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