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Chapter 1, Getting Started with Firmware Above Revision A.15.00
What You Will Test

What You Will Test

NOTE: Firmwarerevision A.15.00inthe HP8921A Test Set has several enhancements. This chapter
appliesto users with:

e HP 8921A Test Setswith firmwarerevision above A.15.00

The Test Set firmware revision is displayed on the top right corner of the
configuration screen.

« Press SHIFT CONFIG to display the configuration screen and read the firmware
revision.
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
What You Will Test

Getting Started will quickly acquaint you with the operation of the HP 8921A Test
Set or the HP 8921 Option 500, 503 Test Systems and the HP 11807B Option 044
Test Software. Thisguidewill instruct you to load and run the test plan that comes
programmed on your card, which will:

* Measure and store test cable loss

* Prompt you to enter frequency and slot information
» Draw a cabling diagram

¢ Read and Store TRU settings

¢ Perform RX Quick Tests

e Perform TX Quick Tests

e Perform TXD Standard Tests

* Perform LED Alarm and TRU Display Test

After becoming acquainted with the Test Set and Test Software, you might wish
to customize the Test Software with the appropriate parameters, pass/fail limits,
and test sequence. Thisis explained in chapter 4, " Using the Test Software with
FW Above Revision A.15.00".

@)
>
)
©
=
@
=
[N

00'VT'V 'A9Y aA0qQY

@
@
o
=3
=]
Q
92}
b
Q
=
®
o
=
=
=
=

S:\HP11807B\OPT044DR\newopt44tr\GETAV 14.FB5 25



Chapter 1, Getting Started with Firmware Above Revision A.15.00

What You Will Test

What Equipment is Required

Completing the testing in Getting Started will required the following items.
Additional cabling isrequired for other tests, as described in chapter 3, " Making
Connections" .

* HP 11807B Option 044 TRU/DRU Test Software card
e One of the following:
» HP 8921A, Cell Site Test Set (firmware revision above A.15.00 is required)
» HP 8921, Option 500, TDMA Dual-Mode Cell Site Test System (HP 83204A)
» HP 8921, Option 503, TDMA/CDPD MDBS Cell Site Test System (HP 83204A)
* A Northern Telecom TRU/DRU Base Station
e Type N(m) to N(m) cable (10 ft)
e BNC (m) to BNC (m) cable (10 ft)
¢ RJ11(m) to RJ11(m) 6-wire cable
e RJ11 (f) to DB25 (m) adapter
« DB25 to RJ45 adapter
e RJ45 to RJ45 8-wire cable

Test Set or Test System is Defined As (One of the Following):

* HP 8921A, Cell Site Test Set (firmware revision above A.15.00 is required)
« HP 8921A, Option 500, TDMA Dual-Mode Cell Site Test System (HP 83204A)
« HP 8921A, Option 503, TDMA/CDPD MDBS Cell Site Test System (HP 83204A)

26
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
How to Use This Getting Started Guide

How to Use This Getting Started Guide

)
Most of the instructions in this manual are presented as two page task modules. > z
These are designed so that alogical sequence of steps can be performed without RS
turning the page. On many of the modules, you need perform only the steps on the % g’; %
left hand page and use the right for reference. In these cases, the instruction block & =2
will be marked FOR REFERENCE ONL Y. Some modules do requirethat you [pg ; o
perform the steps on both pages. N =3
81
=
Step to be Points to the area Screen that should  Indicates that this block of
performed. on the screen be presented on information is provided as
where the step(s) your screen. reference only and no action is

is performed. required.

Numbered M
s TESTS (Main Menu) Screen For Reference Only
siton  POsition  Select
-
TESTS (Mtn Menu)
Please select a procedure to load. RS
Use figure on opposite
page 0.
ion /9
Press knob to select Select Position cursor at Card & Chaies
Procedure Location and select it T
row
Select Position A
~ Select Procedure Location: Choices: Os|
WTST_SHELF
| | ca TST_RVC
A Ram L
‘Se\en Disk NI DRU
LA
Position cursor at Select Position cursor at TST_SHELF
Procedure File... and select it, and select it.
Position Select Procedure Filename: Position
Choices:
- (WTST_SHELF
| I— o e
QCK_SHELF
Select A Select QCK_RMC
- NT_BRU
N (N
AnT_sweep
Next: Turn page to load software
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Test Set Overview

Test Set Overview

Instrument USER Keys TESTS Key PRESET Key
Display Use these to enter some Use it to access the Use it to reset all
commands quickly main TESTS screen instrument settings
)
'SCREEN CONTROL INSTRUMENT STATE ||
B USER BN DATA FUNCTIONS R DATA 1
[9]
Il el
S CURSOR CONTROL [N g
(o] ]

ARED e
[orvor]

RFINOUT oupLek out

Miciace LUME  SQUELCH  AUDIO OUT "AUDIO IN

(6\

®
O
©

POWER SHIFT and CANCEL CURSOR CONTROL DATA Keys
Switch Press Shift/Cancel to abort Knob Use these to enter
IBASIC programs pass/fail limits and

Use it to position cursor and

I'

make screen selects parameter values, etc.

HEWLETT

[ (D Jarioeitd

NT TRU
Test
Software

28
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Load the Test Software

Load the Test Software

Do steps 1-5in
numbered order.
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(After step 5, Test (PRESET is a reset

screen should be command that can be used
at any time to re-start.)

Press Press
TESTS PRESET

@

LV PACKARD ceit

[4] (5] (6]
CoJ O [ [ 1

= N
@® 00 ) 9
A

n
4@)

Y

Insert Card

Press Wait about 20 sec. for a HP 11807B Opt 044
POWER display to appear, then
go to step 3.

Next: Turn page to select a procedure
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Chapter 1, Getting Started with Firmware Above Revision A.15.00

Selecting a Procedure

Selecting a Procedure

Follow Numbered Steps y

Use the cursor control Position Select
knob on the front panel to

Note; cursor is positioned at
Select Procedure Location.

position the cursor and A
make selections.

Use figure on opposite

page for reference

Select Procedure Location:

+ (If previous entries appear
disregard them.)

e Press knob to select Select
Procedure Location.

e Position cursor at Card
and select it

Select

‘@ Select Procedure Location:

A

Position

Choices:
—» | B Card
ROM

RAM
Select Disk

&

e Position cursor at Select
Procedure File... and select it.

e Position cursor at NT_SHLF

Position

@\ Select Procedure Filename:
Select
) i

and select it.
Position Choices:
—p» |H NT_SHLF
NT_RMC
QCK_SHLF
QCK_RMC
TST_SHLF
TST-RMC
Select LCR A
- LCR B
ANT_SWP
CAB_LOSS

Next: Turn page to load Test Software

30
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Selecting a Procedure

TESTS (Main Menu) Screen For Reference Only o
> 2
T =
Sa
<
® n Q
=
TESTS (Main Menu) g )
5T
Please select a procedure to load. 1 <3 =
i > o =
2 Zse
» =
o=
o
LOAD TEST POCEDURE:
_Select Procedure Location: 4 S
‘
Select Procedure Filename: Library: Program:
TST SHELF p,
Choices:
Description:
P BCard
ROM
RAM [ choicgs:
; : Disk 1 —
TOMIZE TEST PROCEDURE: ET UP TEST SET: S ENT_SHLF
NT_RMC
Channel Information 2GS Execution Cond ggﬁfgrﬂ'é:
Test Parameters oI/l External Devices TST SHLF
Order of Tests Print Printer Setup TSTRMC
Pass/Fail Limits IBASIC Cntrl LCR'A
Save/Delete Procedure LCR B
ANT_SWP
CAB_LOSS
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Measuring and Storing Cable Loss

Measuring and Storing Cable L oss

Position cursor at Run Test Wait for Test Software to load,
and select it. then begin set-up at step 3.
Position NT TRU software takes 3 min. to load.
—» W Run Test
2 Continue

Select
) :
a) When the cable loss screen appears, read the displayed information.
b) Press the Begin Tsts user key (k5).

TESTS (IBASIC Controller)
q
2 I
It is inportant that you nmeasure the |oss
of your TX and RX test cables so the 3_
sof tware can conpensate for these |osses.
This test will nmeasure your TX and RX
cabl e | osses. 4 _
Cabl e 1 oss sweep info to change 5
Begin TX and RX cabl e | oss neasurenent
Start frequency (MHz). . . . 824.04
Stop frequency (MHz) . . . . 894.97 To Screen
Exi t

For more information regarding cable loss test screens,
see Cable Loss Test Section on Chapter 5.

Next: Turn page to continue set up
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Measuring and Storing Cable Loss

a) Follow the instructions displayed on the screen.
b) Press the Continue user key (k2).

Q)
>2
TESTS (IBASIC Controller) g 5
Connect 2 pads & short 50 ohm cal cable as shown. 1 <@
Press Continue when ready. D 9
2 Dy
(IR o]
~og
3 I > =
<HP 8921A> 4 - § [
I » =
--RF--- - AUDI O o
CUSNIY 5 I °I
0 0 =

6 or 10dB Pads

To Screen

Cal cable

a) Connect a TX cable as shown on the screen.
b) Press the Continue user key (k2).

TESTS (IBASIC Controller
Insert test cable between cal cable and one pad. 1
Press Continue when ready.

¢4 Continue |
3 I
<HP 8921A>
4 I
--RF--- -AUDI O
ar N 5 I
0 0

6 or 10dB Pads

To Screen

T T
Cal cable TX or RX test cable

Next: Turn page to continue set up
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Chapter 1, Getting Started with Firmware Above Revision A.15.00

Measuring and Storing Cable Loss

a) Check average cable loss.
b) Press the Continue user key (k2).

—— TESTS (IBASIC Controller)
Press Continue when ready.
— — — r Average Loss=1.39 dB  — — — 4
N OO
| | |
32 e
| | | | |
6.4 L O B
dB I | | | |
[ | | [ [
96— — L - -
| | | | |
| | | | |
1284 - — -4+ - - —+ - - —+ - ——F —— 1}
| | | | |
| | | | |
16
824 838 852 866 880 894
Frequency (Miz)

- -

pA Continue

To Screen

a) Read the instructions displayed on the screen.

b) Press the TX loss user key (k2).
c) Press the Continue user key (k1).

TESTS (IBASIC Controller)

Do you want to repeat the |oss neasurenent?

.

The neasured loss is 1.48 dB

To store this loss, select the USER key or keys
that correspond to this neasured cable |oss.

If one RX cable is used for multiple RX
antennas, the |oss value nust be stored as

mul tiple RX | osses by pressing each RX1-RX6 key
consecutively. For RX2, RX3, RX5, RX6 | osses press
the ‘more loss’ key. If using more than one RX
test-cable, repeat this cable loss test for each

additional RX cable.

Repeat this cable loss measurement and store the
losses for all the test cables you are using.

. T
.
« [T
- [

To Screen

Next: Turn page to continue set up
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Measuring and Storing Cable Loss

e To measure RX cable loss, press the Yes user key (k1).

TESTS (IBASIC Controller)

Do you want to repeat the |oss neasurenent? 1

The measured loss is 1.48 dB 2

T Jaideyd

To store this loss, select the USER key or keys |3
that correspond to this nmeasured cable |oss.

>
o
o
<
D
Py
D
<
>
[y
B
o
o

the | oss val ue nust be stored as multiple RX
| osses by pressing each RX1-RX6 key
consecutively. for RX2, RX3, RX5 RX6 |osses
press the ‘more loss’ key. If using more than one

RX test-cable, repeat this cable loss test for

each additional RX cable.

M4 ylm palels bumeo

4
If one RX cable is used for nultiple RX antennas, -

To Screen

Repeat this cable loss measurement and store the
losses for all the test cables you are using.

Press ‘Continue’ to end the loss measurement or
to repeat the cable loss measurement.

a) Connect a RX cable as shown on the screen.
b) Press the Continue user key (k2).

Press Continue when ready.

Insert test cable between cal cable and one pad. 1-

pA Continue

~-RF--- -AUDIO-
DUP ANT OUT IN 5

0

I
<HP 8921A> B -
[

0

6 or 10dB Pads

To Screen

T T
Cal cable TX or RX test cable

Next: Turn page to continue set up
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Measuring and Storing Cable Loss

a) Check average cable loss.
b) Press the Continue user key (k2).

—— TESTS (IBASIC Controller)
Press Continue when ready. 1_
— — —  Average Loss=1.39 dB 4 — — — - 2
) ]
| U |
S — 3
. - - - Tr- - -0 - - - -~ I T T
| | 4
dB I | | I I
[ | | [ [
96 — — - L - _4___1
| | | | | To Screen
| | | | |
128 — — — 4+ — — — + — — —+ — — —F — — — 4
| | | | |
| | | | |
16
824 838 852 866 880 894
Frequency (Mz)

a) Press the RX1 loss user key (k3).
b) Press the RX4 loss user key (k4).
c) Press the Continue user key (k1).
d) Press the No user key (k2).

TESTS (IBASIC Controller)

Do you want to repeat the |oss neasurenent?

The nmeasured loss is 1.48 dB

.
.
8 o |
4
5

To store this loss, select the USER key or keys
that correspond to this nmeasured cable |oss.

RX4 loss

If one RX cable is used for nmultiple RX
antennas, the |oss value nust be stored as

nul tiple RX | osses by pressing each RX1-RX6 key
consecutively. For RX2, RX3, RX5, RX6 | osses press
the ‘more loss’ key. If using more than one RX

test-cable, repeat this cable loss test for each 10 Screen
additional RX cable.

Repeat this cable loss measurement and store the SPEC ANL
losses for all the test cables you are using. ENCODER
DECODER
RADIO ANT

Next: Turn page to continue set up

36 S:\HP11807B\OPT044DR\newopt44tr\GETAV 14.FB5



Chapter 1, Getting Started with Firmware Above Revision A.15.00
Begin Testing

Begin Testing

)

> 2

g
o a) Enter the appropriate information in the Channel number, Slot <@
number, Base Station radio, and Sector fields. T % 5
b) Press the Begin Tst user key (k5). 2=3
. D
> o =
H =

— TESTS(IBASIC Controller) = §

e 83

S

2 =

=>Begi n Test
Channel number......... 300

Sl ot nunber

Sector X RSSI gain(db). 0

Sector Y RSSI gain(dB). 0 B segin st
0
0

w

Sector Z RSSI gain dB).
RX1 Cable loss (dB)....
RX2 Cable loss (dB)..... 0
RX3 Cable loss (dB)..... 0
RX4 Cable loss (dB)..... 0 To Screen
RX5 Cable loss (dB)..... 0 RF GEN

For more information regarding cable loss test screens, see
Cable Loss Test Section on Chapter 4.

a) Follow the instructions displayed on the screen (See diagram
b) Press the Start Tst user key (k5). on next page.)

TESTS (IBASIC Controller)

Read the following instructions then press the 1
Start Tst USER key to begin testing.

Renove TRU 1 from service. g St st

Connect a 6 wire RJ-11 cable fromthe HP 8921A 3
serial B port to the RJ-11 to DB-25 adapter.

Connect the RJ-11 to DB-25 adapter to the
DB-25 to RJ-45 adapter. 4-

Connect an 8 wire RJ-45 cable fromthe
DB-25 to RJ-45 adapter to the 8-pin tel edapt
jack on TRU 1.

Ensure that the TRU 1 display shows ‘ROM IDLE'".
If the display shows ‘FLSH CHK' or the firmware
load number, wait until it shows ‘ROM IDLE’. To Screen

If the TRU is in test mode, reset the TRU by
pushing the ‘Reset TRU' key (k1). After several
seconds ‘ROM IDLE’ should appear on the display.
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Chapter 1, Getting Started with Firmware Above Revision A.15.00

Begin Testing

Set-up is complete. The tests in the test procedure will now run

consecutively.

No response to ‘BREAK'. Try sending again?

TESTS (IBASIC Controller)

Northern Tel ecom DRU TRU Cel | Site Test Software
for Periodic Maintenance of cell sites.

Test conditionsMeasured value P/ F

Average cable |oss

Cabl e |1 oss sweep from 824.04 MHz to 894.97 Mz

0.0 dB

.

38
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Make Connections

M ake Connections

=

@
> 2
o =
o >
N\ ® ® é Q@ o)
= 2 g e E5
o 28
©000000000000000000000
|__$_‘ l__g_‘ { OOOOOQOOOOOOOOOQOQOOOOOOOOOQOQOOOOOOOOOQOQO < 6 8
£=3) = [4 (5] (6] (38 = ooooocc%ooooooooccooooooooooccoooooooooocc > o =
i CURSOR CONTRGIN @ © 000000000000000000000 E =
G =
W ooococo%oooocococooooooocococooooooocococo N =
= 000000000000000000000 :r
cor g . Al ooocoocg <>o<:roco<70<Jo<>o<>o<:roco<>o<Jo<>o<>o<:rooo<7000 8
(6 GE o Serial Port RS-232 | oooooccgooooocooooccoooocc M
E’ - | ©000000000000000000000 E
RFINIOUT  DUPLEX OUT ANT IN C VOLUME SQUELCH AUDIO OUT uumo o ®
Hms @ @5 I
w N Towed A
NS d ! . !
1
RF IN/OUT ! I DUPLEX oUT :
|
To printer, PC
T RX Dual RJ11 Cable or other device.
Type N BNC to BNC needed if the serial _
ylpo port is being used. Serial Port
Type N
- Opti_onal _____ . Serial B
Switch
1 RJ45 to DB25 Adapter
1
| RJ11
1 p—— - — - -
L e T
[ O T | ! RJ45
[ T I A I | | !
Lo | ! RJ11 to DB25 Adapter
L L0 LY o Y !
|
8473 62 51 |
PA )
. 0 @ @ ¢ |
.6 /5 4 3 21 | RJ45 1(2(3|4fls5|6]|7]|8
| 1 | | 1 XCVR
1 — |4
R T 1= DR —T 3] n] o o o u] n] n]
For TESTS other ]
than RSSI offset. L=
{ —
Back Front
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Chapter 1, Getting Started with Firmware Above Revision A.15.00
Test Results

Test Results

Thetestsin the test procedure will now run consecutively. Results from these tests
will scroll down the Test Set screen. Each test will display the test condition,
measured value, and a pass/fail indication. Some of the test results might indicate
failures (which are not necessarily correct) for thistrial run if the Test Software
was not customized for your Base Station. Refer to chapter 2, " Product
Description” for information on what is contained in this package, what is
required, how to use this manual, and where to get additional help.
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Chapter 2, Product Description
HP 11807B Test Software

HP 11807B Test Software
The HP 11807B Test Software performs fast, accurate, automated tests that
determine RF and audio performance of Cellular Base Stations.

HP 11807B Option 044 TRU/DRU Test Software card can be used for the
installation, maintenance, and/or repair of:

¢ Northern Telecom Transmit Receive Units (TRU)

¢ Northern Telecom Dual-Mode Radio Units (DRU)

NOTE: The DRU tests include a version for testing with the latest switch load for the Base Stations,
MTXO08.
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Chapter 2, Product Description
HP 11807B Test Software

Items Supplied in the Test Softwar e Package

The HP 11807B Option 044 Test Software Package contains four PC cards: one
for TRU/DRU testing, one for P-Seriestesting, one for RF Tools, an SRAM card,
plus other items. The package contains the following:

HP 11807B Option 044 TRU/DRU Test Software card
Part Number: HP 11807-10017.

HP 11807B Option 044 TRU/DRU Test Software User’s Guide
Part Number: HP 11807-90150.

HP 11807B Option 044 P-Series Test Software card
Part Number: HP 11807-10302.

HP 11807B Option 044 P-Series Test Software User’s Guide
Part Number: HP 11807-90151.

HP 11807A Option 100 RF Tools card
Part Number: HP 11807-10100.

HP 11807A Option 100 RF Tools User’s Guide
Part Number: HP 11807-90141.

128-kilobyte SRAM card for storing customized test programs and results. This card
must be initializedsee " Memory Cards," in chapter 6, on page 259 for the
initialization procedure.

Part Number: HP 85702A

Software licensing agreement.
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Chapter 2, Product Description

HP 11807B Test Software

Equipment Required

HP Test Set, consisting of one of the following:

« HP 8921A, Option 500, TDMA Dual-Mode Cell Site Test System (HP 83204A)
 HP 8921A, Option 503, TDMA/CDPD MDBS Cell Site Test System (HP 83204A)

HP 8921A Test Set firmware revision A.15.00 or above.
Accessories:

» HP 83202A Option 044 Base Station Connection Kit

» ofr, other switch and interconnect arrangements

Optional:

» Printer and printer connection cable for documenting test results.

» PC or HP Palmtop computer and appropriate connection cable for storing test
results.

* Radio Interface Board (Option 020).

Test Set and Test System Description

The HP 8921A, Option 500, TDMA Dual-Mode Cell Site Test System consists of:

 HP 8921A Cell Site Test Set
» HP 83204A, Option 001, TDMA Cellular Adapter

The HP 8921A, Option 503, TDMA/CDPD MDBS Cell Site Test System consists of:

» HP 8921A Cell Site Test Set
» HP 83204A, Option 003, TDMA/CDPD Cellular Adapter

44
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Chapter 2, Product Description
HP 11807B Test Software

Northern Telecom TRU/DRU Test Softwar e Functions:
Using the HP 11807B Option 044 TRU/DRU Test Software you can test:

« RXA and RXB SINAD Sensitivity

« RXA and RXB SAT Detection

« RXA and RXB ST Detection

« RXA and RXB RSSI Linearity

« RXA and RXB RSSI Offset

e RTA and RTB Audio Level

e TX Frequency Error

¢ TX Maximum Power and Power Level
e TX SAT Frequency and Deviation

« TX Residual AM

¢ TX Residual FM

 TX Wideband Data Deviation

« TXD TDMA Uncalibrated Power

« TXD TDMA Calibrated Power

« TXD TDMA Adjacent Channel Power
e TXD TDMA Modulation Accuracy

e« PALED Alarm and TRU Display

e Swept Return Loss

e Cable Loss

For afull list of Tests and descriptions, see chapter 5, " Test, Parameter, and Pass/
Fail Limit Descriptions” .
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Chapter 2, Product Description

HP 11807B Test Software

Test Softwar e Features

The following features simplify testing:

TRU control commands are automatically sent from the Test Set via the RS-232
interface. Responses from the TRU are received and used by the Test Software.

System interconnects are graphically shown on the Test Set screen.

Results of tests and pass/fail indications are displayed on the Test Set screen, and can
be printed, or collected in an HP Palmtop computer, PC or terminal, or memory card.

Switches that change the external RF signal path can be controlled automatically by the
Test Software.

The Test Software allows the operator to change the TEST sequence, channels,
specifications, parameters, and equipment configurations.

RF path losses can be determined and corrected.

Demo mode may be used to observe the test environment without connecting to a Base
Station (set parameter ZZZZ Demo to 1).

User has the option to repeat a test on failure (as many times as desired), or continue
testing.

User may exit to laptop mode from the test environment.

Tests may be run to measure cable fault, cable loss, and VSWR.

46
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Chapter 2, Product Description
Finding Information

Finding I nformation

Thismanual describes the setup and use of the HP 11807B Test Software with the
Test Set. The book is arranged in self-contained chapters to meet the following
objectives:

GETTING STARTED-CHAPTER 1
® Fast paced, hands on tutorial.

® Basic test set/software operation.

® First time or occasional users.

CONNECTIONS-CHAPTER 3

@ Instructions for cabling test set.

USING THE SOFTWARE-CHAPTER 4
® How to load

® How to run

® How to customize

® Conceptual overview

TEST DESCRIPTIONS-CHAPTER 5
Definitions, special conditions and restrictions for:
® Tests

® Specifications-Pass/fail limits

® Parameters-Test conditions

; REFERENCE-CHAPTER 6

4

@ Alphabstically listed

@ Detailed descriptions of all the features and
functions of the HP 11807B software.

o For the advanced level user.

PROBLEM SOLVING-CHAPTER 7

® Alphabetically listed

® Symptoms and possible corrections to
frequent user problems.

Z Jeideyd
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Chapter 2, Product Description
Additional Services Available

Additional Services Available

TROUBLE1

Consult the Test Set User's Guidecontact your sales representative, or call the
Test Set Hotline 1-800-922-8920 (USA and Canada only) and give your Test
Software model number if you encounter a problem.

O

——
(> it 0@

HP 1 JA3
AT&T ON Tests

QC?
-3
SERVICE

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

UPGRADE1
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Making Connections

This chapter describes how to:
* make connections to the TRU/DRU radio.

« calibrate test cables.

¢ Jerdeyd
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Chapter 3, Making Connections
Equipment Required

Equipment Required

The following equipment is required for testing:
* Northern Telecom TRU/DRU to test
¢ One of the following:

* HP 8921A, Option 500, TDMA Dual-Mode Cell Site Test System (HP 83204A)
* HP 8921A, Option 503, TDMA/CDPD MDBS Cell Site Test System (HP 83204A)

e Cables and Connectors (described below)

Test Set Firmware

The HP 8921A Test Set firmware revision number must be A.15.00 or higher.
Determine the revision of the firmware by pressing SHIFT, CONFIG on the Test
Set front panel. The revision number will be displayed in the CONFIGURE
screen.

Cablesand ConnectorsIncluded in Accessory Kit

The following cables and connectors may be purchased together in the Northern
Telecom Accessory Kit (Part Number: HP 83202A Opt 044) or separately through
alocal vendor.

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

Cables/Adapters Contained in Accessory Kit

Chapter 3, Making Connections
Equipment Required

Description

Purpose

Qty PIN

Coaxia Attenuator, 6 dB (1W)

Used for cable losstest and return loss tests

2 0955-0698

BNC(f) to BNC(f) Adapter

Used for cable loss test

1 1250-0080

BNC to Single Banana Adapter

Connects AUDIO IN HI/LO to Dua banana
adapter

2 1250-2164

Dual Bananato BNC Adapter

Connecting Test Set AUDIO IN HI/LO to
balanced line input

1 1251-2277

Coaxia Cable Assembly (50 Ohms, 1 ft)

Used for cable loss test

1 8120-1838

RJ5 to RM5 8-wire cable

Provides control capability for Northern
Telecom TRU/DRU radios

1 8120-6343

Type N(m) to N(m) Cable, 10 ft

RF IN to TX output connector

1 08921-61010

BNC(m) to BNC(m) Cable, 10 ft

Duplex out to RX input cable

1 08921-61011

Cable Assembly flex coaxial BNC(m) to
Molex 20 ft cable

To GE RCU rear panel TEST 1 and HP
8921A AUDIO OUT

1 08921-61012

RJ11(m) to RI11(m) 6-wire cable,25 ft

Connectsto dual port splitter and to RJ11 to
DB25adapter

1 08921-61015

RJLL(f) to DB25(m) Adapter

Provides control capability for Northern
Telecom P-Series and TRU/DRU radios

1 08921-61018

BNC to Bantam 309 cable, 10 ft

Audio connections (reverse & forward audio)
for Northern Telecom P-Series radios

2 08921-61024

DB25 to RM5 Adapter

Provides control capability for Northern
Telecom TRU/DRU radios

1 08921-61027

RJ11(m) to RJ11(f) Dual-Port, 6-wire
splitter

Provides interface to both rear panel serial
ports on Test Set

1 08921-61031

DB25 to Bantam 309 cable Provides control capability for Northern 1 08921-61034
Telecom P-Series radios

DB9 to RJ11 Cable Interface to PC for data collection 1 08921-61038

DB25 to RJ11 Cable Interface to printer for data collection 1 08921-61039

Cable Assembly flex coaxial BNC(m) to To GE CRCU rear panel TEST BUSIN and 1 08921-61045

AMP 20 ft cable HP 8921AAUDIO OUT

RJ11(f) to DB9(m) Adapter Provides control capability for GE CRCU 1 08921-61046

radios
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Chapter 3, Making Connections
Equipment Required

Additional Cablesand Connectors Required

The following cables are required for VSWR (return loss), cable fault, and cable
losstests. These parts are NOT included in the Accessory Kit.

Table2 Additional Cables/AdaptersRequired
Description Purpose Quantity Part Number
SWR bridge Type N(m) For all VSWR measurements 1 Eagle1 RLB150N3B
or equivalent

BNC(m) to BNC(m) cable, 1 ft | SWR bridge source input/reflected 2 HP 08120-1838
out to Test Set DUPLEX OUT and
ANT IN

N(m) to BNC(f) adapter Adapter for Test Set RF IN/OUT 2 HP 1250-0780
connector for the SWR bridge and
power divider

50 Ohm termination connector Termination for cable-under-test 1 None

type asrequired

Resistive Power Splitter 1 GHz, | For cable fault location 1 HP 0955-0733

BNC(f), 3dB

1. Eagle, P.O. Box 4010, Sedona, AZ 86340, (Tel: 520-204-2597)(Fax: 520-204-2568)
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Chapter 3, Making Connections
Equipment Required

TEST_32 GN Swept return loss

HP 8921A
@ @ @ @@ X
-° I SWR Bridge
DUPLEX OUT| ANT IN Source
® o
DUT Reflected
6 dB Pad *

Termination
|

Device under test (short or open for Cal)

TEST_35 GN Cable loss

HP 8921A

- Short calibration cable, or calibration cable and test cable.

Figurel VSRW and Cable L oss M easurement Connections
=
QD
=
=]
«©«
0
(]
>
=]
3
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Chapter 3, Making Connections
TRU/DRU Equipment Connections

TRU/DRU Equipment Connections

Many arrangements of test equipment and TRU/DRU equipment are possible. In
this manual, two of these possibilities are presented:

< Performing Transmitter tests at the PA shelf and Receiver tests at the Receiver shelf.
» This method will affect service at that shelf only.

< Performing Transmitter tests at the Duplexer or Combiner and Receiver tests at the
Receive Multicoupler Output.

* This method will affect the whole cell site

Radio Interface Board control of the Switch Matrix is described in this section.
Also, refer to Appendix A, " Using the HP 3488A Switch Matrix," on page 325, if
you are using an HP 3488A Switch Matrix.

Figure2isan overal system block diagram.

After you set up your system, you must calibrate some system components. Tests
should be run with the equipment connected in the same way as when it was
calibrated.

54
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Chapter 3, Making Connections
TRU/DRU Equipment Connections

ANT6 ANT1 ; ; ANT2 ; ; ANT3

RMC RMC RMC RMC RMC RMC DUPL DUPL| | DUPL

R T T T il r 2

other other
other other other other other other COMBINER COMBINER

RECEIVER RECEIVER | RECEIVER| RECEIVER RECEIVER | RECEIVER
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A 4
OPTIONAL A
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(DUPLEX OUT signal)
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1
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Figure 2 Test System Block Diagram
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TRU/DRU Equipment Connections

Figure3
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HP 83202A OPTION K02 SWITCH MATRIX

To Centronics connector
on rear panel.

Connecting the Test Set to the Macrocell Receiver Shelf and PA Shelf
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Figure4 Connecting the Test Set to the Macrocell Receive M ulticoupler Input and Duplexer
Output

S:\HP11807B\OPT044DR\newopt44tr\M AKINGCO.FB5

<
)
=
S
Q
0
(]
=]
5
(9]
o
=
]
=]
%)




Chapter 3, Making Connections
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HP 8921A CELL SITE TEST SET (Front) (Back)

to SERIAL PORT

RF INJOUT @
. - (RI11)

08921-61015
RF Frame

RJ11] Front
E8302-61002 E8302-61002 Adapter ¢ )' ( )

RJ11 to DB25 %
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Figure5 Connecting the Test Set to the Urbancell Receiver Shelf and M CPA Output or
Duplexer Antenna Output
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HP 8921A CELL SITE TEST SET (Front) (Back)
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08921-61015
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Figure6 Connecting the Test Set to the Urbancell Receive M ulticoupler Input and

M CPA Output or Duplexer Antenna Output Using an Optional Splitter
on the Receive Path
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TRU/DRU Equipment Connections

Receiver RF Connections

Seefigure 3, figure 4, figure 5, and figure 6 for depictions of these connections. An
RF cable is used to connect the RX shelf connector or RMC or Duplexer input to
the Test Set DUPLEX OUT connector. The Test Software will prompt you when
the connection must be changed.

Y ou may use a Switch Matrix to automatically switch the Test Set DUPLEX OUT
to the antennainputs.

See " Automatic Selection Using a Switch Matrix" on page 67 for information on
using the Switch Matrix. See" Radio Interface Board Connections' on page 67 for
details of the connecting the Radio Interface Board to the Switch Matrix. See

" Configuration" on page 241 for information on how to make the Test Software
control the Switch Matrix.

CAUTION: The application of RF power greater than 200 mW (+23 dBm) can damage the Test Set
DUPLEX OUT port. Make certain that signals applied to this port are less than 200 mW. If an
RF power higher than about 200 mW is applied, an overpower relay will trip. Press MEAS
RESET or turn the Test Set power off and on to reset it. To minimize the risk of high power
being applied to the DUPLEX OUT connector, do not use a Type N to BNC adapter on the RF
IN/OUT connector.
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Transmitter RF Connections
Seefigure 3, figure4, figure 5, and figure 6 for depictions of these connections.

The PA shelf outputs or Combiner/Duplexer output (or the MCPA output/

Duplexer output in the case of an Urbancell) are connected to the Test Set RF IN/
OUT connector. Use low loss cable with Type N connectors. Type RG-214 cable
may be used. The Test Software will prompt you when a connection must change.

The PA connections may be switched using an 8-way Switch Matrix and a Radio
Interface Board to control it. See" Radio I nterface Board Connections' on page 67
later in this chapter for details of connections between the Switch Matrix and the
Radio Interface Board. See" Configuration" on page 241 for the required entriesto
theEdit Confi gur e screen.
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Chapter 3, Making Connections
TRU/DRU Equipment Connections

No Audio Connections

There are no audio connections from the TRU/DRU to the Test Set.

Connection for RS-232 Control of the TRU/DRU

The HP 11807B Option 044 Test Software automatically controlsthe TRU/DRU
through the TRU/DRU RJ-45 front panel connector. The connector used on the
TRU/DRU isalso called an 8-pin Teledapt. Other connections to the TRU/DRU
are not supported.

The Test Set has arear-panel RJ-11 connector for serial communication (see
figure 7). The connector include two serial ports, Serial A port and Seria B port.
The Serial B port isused for TRU/DRU control and messaging.

Connectionsto the TRU/DRU RJ-45 adapter are shown in figure 8. The view in
thefigureisfrom the outside of the connector in the adapter. Make certain that the
RJ-45 cables and wiring result in the connections shown in the figures. Table 2-1
shows the wiring between the test serial RJ-11 connector to a DB25 connector to
the TRU/DRU RJ5 connector.
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Test Set Back Panel
[

® @® R—

| ¥

©000000000000000000
©00000000000000000

0000000000000000000
©00000000000000000000

0000000000000000000000
©00000000000000000000

[}
yooo °©
17 A~ N N
QOO0 ®
@ ®

&

| Transmit/Address 10 Port B

| Transmit/Address 9

Ground

No Connect

| Receive/Address 9
Receive/Address 10 Port B

Figure7 Test Set RJ-11 Serial Port Connections
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Transmit B, Pin 3 —
Receive B, Pin 2 — — Ground, Pin 7

RJ'45 rj45_180.eps
Figure8 RJ-45 Adapter Connectionsfor TRU1
NOTE: RJ-11 cable and adapters may be wired in several ways. Verify the end to end connections

between the Test Set RJ-11 connector and the RJ-45 TRU/DRU connector.

The connections between the Test Set RJ-11 connector and the RJ}45 connector
are described in the following table:

Table 3 Connectionsfor TRU/DRU Control
Item Test Set DB-25 TRU/DRU RJ-45
Test Set Receive B data RJ}11Pin1 DB-25pin 3 RJ-45 pin 2
Ground R}11 Pin 4 DB-25pin 7 R}45pin7
Test Set Transmit B data RJ}11Pin6 DB-25 pin 2 RJ45 pin 3

The transmit dataline (RJ-11 pin 6) for the Seria B port is the uppermost pin on
the RJ-11 connector on the rear panel of the Test Set.

Depending on the adapters you use, you may have to insert three supplied pins
with attached wires into the DB-25 connectors. Seetable 3 on page 64, figure 7 on
page 63and figur e 8to determine which pinsto insert. Cover the un-used pins with

tape to preclude shorting.
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Serial Port and Printer Connections

Serial Port Connectionsfor Data Collection

The HP 11807B Option 044 Test Software has the capability to transfer test
results to an external computer. One way to accomplish thisis by running a
terminal program on alaptop or other computer and using terminal logging to
save information sent out the Test Set Seria port.

The following pins are used by the HP8921A Serial A port, address 9:
* RJ-11 Pin 2 - Test Set Receive data

* RJ-11 Pin 4 - Ground

* RJ-11 Pin 5 - Test Set Transmit data

Seefigure 7 on page 63. The transmit data line (pin 5) for the Serial A port isjust
below the uppermost pin on the RJ-11 connector on the rear panel of the Test Set.
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Chapter 3, Making Connections
Serial Port and Printer Connections

Printer Connection
An HP-IB printer may be connected to the Test Set rear-panel HP-1B connector.

A serial printer can be attached to the Serial A port, address 9. See figure 7. Use
the following RJ-11 pins for this connection.

* RJ-11 Pin 2 - Test Set Receive data

e RJ-11 Pin 4 - Ground

* RJ-11 Pin 5 - Test Set Transmit data

A paradlel printer can be attached to the Parallel port. See figure 9for pin

information.
‘ ) ® )
s p IHSEUISIERE @
l, By
®
0 ’
'C. © °
.® <
_— ®
| (—  —
Pin 1\@ Pin 14
ngtr?btle —|—5 ¥ nAutoFD
ata o—— nFault
Data2——© 5 Il pypjt
Data3——9 o Il pgelectn
Data 4 ——»o o1
Data 5 — —e|0|
Data 6 —o o
Data 7 — —©|5|
Data 8 ——o | o
nACK —] _@|g|— Signal Ground
Busy — _OIOI
PError ——o
Select —] é%

Pin 13 — Pin 25

Figure9 Test Set Parallel Port Connections

See" Printing" in chapter 6 for information on how to set up the Test Set.
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Radio I nterface Board Connections

Automatic Selection Using a Switch Matrix

To speed up measurements and reduce test time, you may construct a switch
arrangement, or you may use either an HP 3488 Switch Matrix or an HP 83202A
Switch Matrix. If you wish to construct your own switch arrangement, use the
information in this section to do so.

Using either the HP 3488 Switch Matrix or the HP 83202A Switch Matrix will
allow you to connect to al six receiver antennas at once. The Test Software,
controlling the Switch Matrix through the Radio Interface Board (Option 020),
will automatically select the correct receiver path. See table 4 and table 5 for
Radio Interface Board pinout information. Also see " Configuration" on page 241
for information on configuring the Test Set to perform automatic switching. See
Appendix A, " Using the HP 3488A Switch Matrix," on page 325.

CAUTION: Damage to the Test Set can result if the Switch Matrix generates transients that are conducted
into the Test Set via the Radio Interface Board. It may be necessary to install diodes on the
Radio Interface Board control lines to suppress transients caused by the switches. Refer to the
Switch Matrix manual for the proper interfaceto TTL or CMOS control lines.

The parallel lines of the Radio Interface Board may be used to control a Switch
Matrix. The Test Software will use the entries made into the TESTS ( Edi t

Confi gur at i on) screen to set state of the lines as active low or active high. If
no entry ismade, the lineswill be set high when the switch position is selected. By
using the LOWoption the polarity of the lines can be inverted. Check the switch
polarity and enter LOWif necessary. See" Configuration" on page 241 for key word
entries.

Also, the Switch Matrix may be controlled manually. See TEST_35 - GN Manual
Switch Control.

The following pins on the Radio Interface Board DB-37 connector are used to
control a Switch Matrix:
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Radio Interface Board Connections

Table4

Table5

Pinoutsfor ANT Switch Control

Pin # Pin Description Switch Setting

1 GND

19 Parallel Data Out - DO ANT1
20 Parallel DataOut - D1 ANT2
21 Parallel Data Out - D2 ANT3
2 Parallel DataOut - D3 ANT4
23 Parallel Data Out - D4 ANT5
24 Parallel Data Out - D5 ANT6

Pinoutsfor PA Switch Control

Pin # Pin Description Switch Setting

1 GND

25 Paralel Data Out - D6 PAl
26 Paralel Data Out - D7 PA2
27 Paralel DataOut - D8 PA3
28 Paralel Data Out - D9 PA4
29 Paralel Data Out - D10 PA5
30 Paralel Data Out - D11 PAG
31 Paralel Data Out - D12 PA7
32 Paralel Data Out - D13 PA8

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

A buffer may be required between the Switch Matrix and the Radio Interface
Board.

The Radio Interface Board has the capability to use a 5.1 volt or user selectable
high state logic output voltage.

68
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The Parallel Data Out lines are open-collector outputs with 3.16 kilohm internal
pull-up resistors. The resistors are connected between the collectors of the drive
transistors and a logic voltage that can be determined by an externally applied
voltage. If an external voltage is applied, the internal logic voltage is
approximately 0.6 volt less than the voltage applied to pin 9 of the Radio Interface
Board. This applied voltage can be between 5.1 volts and 20 volts. The maximum
loading on the voltage is 145 ohms to ground. If no voltage is applied, an internal
5.1-volt source is used as the logic voltage.

The characteristics of the parallel lines are:

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

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

Series chokes: 4.6 uH for RFI control on all lines.

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

DC Power to the Switch Matrix

DC power must be supplied to the Switch Matrix from an external source. It
cannot be supplied from the Radio Interface Board. Refer to the Switch Matrix
documentation for power requirements.
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Calibrating Test Cables

Calibrating Test Cables

The accuracy of RF power measurements and receiver sensitivity measurements
is affected by losses through the cables and Switch Matrix connecting the TRU/
DRU and the Test Set. It isimportant therefore that the appropriate calibration
factors be used. TEST 40 GN Cable Loss automatically runs each time the Test
Set power iscycled so that you may measure and store the cable loss values.

After running this test, you must store the values as RX1 cable loss through RX6
cable loss and TX cable loss. These stored values appear on the Initialization
screen, and may also be edited if necessary.

See the description of TEST_40 - GN Cable Loss in chapter 5.

NOTE: If you are not using a Switch Matrix, enter the same value for al six cable losses. If you are
using a Switch Matrix, create a procedure that will run TEST_35 - GN Manual Switch
Control to control the Switch Matrix, followed by TEST_40 - GN Cable L oss to measure
cable loss. Repeat this sequence of these two tests for each switch position (see chapter 4).
You must still store the measured values for each cable as RX1 cable loss through RX6 cable
lossand TX cable loss.
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Using the Test Software with FW Above
Revision A.15.00
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Firmware Enhancements

Firmwar e Enhancements

NOTE:

Firmware revision A.15.00 in the HP 8921A,D Test Set has several enhancements. This
chapter appliesto users with:

e HP 8921A Test Setswith firmwarerevision above A.15.00

The Test Set firmware revision is displayed on the top right corner of the
configuration screen.

« Press SHIFT CONFIG to display the configuration screen and read the firmware
revision.

The Test Software may be run with the factory default settings or customized to
your specific requirements. This chapter provides detailed information on how to
load, run, and customize the Test Software.

The Test Set has two methods of accessing on-line help. In each of the screensin
the test environment, pressing k4 (Hel p) accesses specific information about how
to set up/use the current screen. Pressing SHIFT HEL P accesses the master help
file, with an alphabetical listing of help topics.

Test Set or Test System is Defined As (One of the Following):

* HP 8921A, Cell Site Test Set (firmware revision above A.15.00 is required)
« HP 8921A, Option 500, TDMA Dual-Mode Cell Site Test System (HP 83204A)
« HP 8921A, Option 503, TDMA/CDPD MDBS Cell Site Test System (HP 83204A)
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Testing Overview

Pressing TESTS will display the TESTS (Main Menu) screen. To begin testing,
you must first load the Test Software and make connections. From this screen you
have the option to:

Begin running tests:
« If the factory default settings are acceptable for your application
or
« If the Test Software has already been customized and saved to an SRAM card
or
Customize the Test Software:
» Specify which channels to test, and enter frequency information (Channel Information)
* You might wish to test one, some, or all of the radios on the shelf.
« Decide which tests you desire to run (Order of Tests)
* You might wish to run all, some, or just one of the tests.
« Change the pass/fail limits for specific measurements (Pass/Fail Limits)

* You might wish to use pass/fail limits with tighter or looser specifications than the
default settings.

¢ Change the test environment and conditions (Test Parameters)
* You might wish to change the output format.

* You might wish to enter specific information about radio equipment and/or envi-

ronment.
« Save any or all of the above customized changes to an SRAM card (Save/Delete
Procedure)
or
Set Up Test Set:

* You might wish to print test results or certain screens.

« You might wish to select when and where test results will be displayed (Test Execution
Conditions/External Devices)
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To Run Tests

Connect

—

(-
(-

OO0
[

Select a test
procedure

Customize
or use factory
defaults

(Chapter 1)

Customize

Run Tests
*

(Chapter 4)

TESTVIEa

Customize Testing

Change channels to be tested
(Channel Information)

Change test environment
(Test Parmeters)

Change order of tests
(Order of Tests)

Change pass/fail limits
(Pass/Fail Limits)

Save a new test procedure
(Save/Delete Procedure)

Print/store test results

(External Devices and Printer
Setup)

See chapter 6

(Chapter 4)

74

S:\HP11807B\OPT044DR\newopt44tr\SOFTAV 14.FB5



Chapter 4, Using the Test Software with FW Above Revision A.15.00
Running Tests

¥ 191deyd

2
>
o
]
<
D
Py
1]
=
Q.
o
=
>
[I=Y
iy
o
o

UHM 21emios 1sal ayi Buisn

Running Tests

Before you load the Test Software and run tests, you should have made the
appropriate hardware connections. See chapter 3, " Making Connections" if you
have not done so aready.

The HP 11807B Test Software may be run with the factory default settings, or it
may be customized to your specific requirements (see " Customizing Testing" on
page 78).

When testing starts, TESTs are executed in the order of entry into the Test
Procedure.

* Pressing CANCEL will pause the current test.

* Pressing k2@ont i nue) will continue the test.

L oading the Test Software

Before you begin testing, you must load the Test Software into the Test Set
memory. To load the Test Software, you must first select the location from which
toload (in this case, it will be Car d) and a procedure filename. Y our Test
Software card comes pre-programmed with at |east one procedure. The actual
Test Software program is not loaded into the Test Set memory until you press the
k1l (Run Test) key. It will take approximately three minutes for the Test
Software program to be loaded at that time.

The Test Software memory card can be removed after the program is loaded into
the Test Set memory. The program will remain in memory after a power-down/
power-up cycle, unlessit is manually deleted or a new program is loaded.
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Starting Up

Do steps 1-4 in

numbered order.

(PRESET /s a reset command that
can be used at any time to restart.)

Press
PRESET
o "[I[IEIEI[IHD[ID
Iinl Eﬁil [ | Yt
SQWEDDDD
. Q OO0
] R
ol OO O OO0 I =y
® W ©©® o0 ® @
[} mrrzew |
/ (3
Press Wait about 20 sec. Insert card
POWER for a display to appear, HP 11807B

then go to step 3.

LOAD3-1

Continue on next page
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Press TESTS (o display the
TESTS (Main Menu) screen.

Position cursor at Select
Procedure Loc... and select it.

If you are in IBASIC,
press SHIFT, CANCEL
before pressing TESTS.

Position

X Select Procedure Location:

L.

Select
) 1

Position cursor at Card and

Position cursor at Select

select it. Procedure File... and select it.
Position Position
Choices :
(: ~ } B Card (: B Select Procedure Filename:
ROM E
Select RAM Select
- 7 Disk -

Position cursor at desired
Procedure and select it.

@ Position cursor at RUN TEST

Position
(' Choices :
6 \\?:\;‘ \ } B XXXXXX
XXXXXX
Select XXXXXX
h XXXXXX

and select it.
Position
()' N + JBun Test
- 2 Continue
Select

- Procedures may

take 2-3 minutes 4 Help

to load.

RO1a
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Customizing Testing

Customizing Testing

Because of the diversity of individual testing requirements, the Test Software has
been designed so that changes may be easily made from the Test Set front panel.

Y ou may store these changes on a memory card so that you may skip these steps

in the future. See" Saving a Test Procedure” on page 91.

Because your requirements may change, the Test Software alows changesto its
default settings whenever you wish. For example, tests may beinserted or deleted,
and later, after running the tests, you might change the pass/fail limits or elect to
test different channels.

Most testing customization is accomplished through the customization screens.
These customization screens are accessed from the main TESTS (Main Menu)
screen as shown in the following figure. Customizing procedures are explained
later in this chapter.

NOTE: The External Devices, Printer Setup, and IBASIC Controller screen will not be explained in this
customizing section.

The External Devices screen is used when setting up functions such as data
collection or message logging. See " Data Collection (Saving and Retrieving
Test Results)" on page 247 and "Logging" on page 258 in chapter 6,
" Reference (Alphabetical)" .

The Printer Setup screen is used to print the test results. See " Printing," in
chapter 6, on page 267.

e The IBASIC Controller screen is used when writing your own programs and is not
explained in this manual. If you wish to write your own IBASIC programs, you might
wish to acquire the following manuals:

* HP Instrument BASIC User’s Handbook
Part Number: HP E2083-90601

» HP 8921 Programming Manual
Part Number: HP 08921-90031

78
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Beginning Test Softwar e Customization

All Test Software customization begins by accessing the TESTS Main Menu
screen first and then selecting the CUSTOM ZE TEST PROCEDURE filed of choice.
Press TESTS on the front panel of the Test Set to access the TESTS Main Menu
screen.

TESTS (Main Menu) Screen

TESTS (Main Menul
Pleogse select o procedure to lood. [WRun Test

HCont inye

LOAD TEST PROCEDURE:

Select Procedure Location: MHezlp |
Cord

Select Procedure Filenamed Library: Froaram:
Oezcrirtion: Ta Screen

CUSTOMIZE TEST PROCEOURE: SET UF TEST SET:

SPEC AHL
EHCODER
DECOCDER
RADIO INT

Ll Chonnel Information
Mgl Tect Farameters
XN Order of Tests

BRI Fosz/Fail Limits
g Soveslelete Procedure Mare

Selecting a Test Function
opens a Customization Screen.

USTOM1a
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Changing the Order of Tests

Y ou may define the order of teststo include al, some, or just one of the tests
available. When the first test is finished, the next will run. The test sequence will
remain in the Test Set battery backed-up memory until another test sequenceis
loaded or set up. For information on saving a customized test sequence, see

" Saving a Test Procedure" on page 91.

Defining the order of testsis accomplished by inserting or deleting tests from the
list of tests that come with the Test Software package. See" Test Descriptions,” in
chapter 5, on page 127, for descriptions of tests included in this package.

This section describes how to create a new test sequence. The Al | Chans fieldis
not used by this Test Software package.
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How to Changethe Order of Tests

Press TESTS to display the e Position cursor at Seqn| Order
TESTS (Main Menu) screen. of Tests and select it.

Position
Ifyou are in IBASIC, press | 1 Freq Channel Information
SHIFT, CANCEL before \ X2 Parm| Test Parameters
pressing TESTS. . Seqn| Order of Tests
Select Spec | Pass Fail Limits

Proe | Save/Delete Procedure

Position cursor at Step # field

and select it.
Position
The Order of Tests screen is (' Exam 0 le
now present on your CRT. RAY

Select

‘@q $ "Test name"

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

Rotate

(EN

- For example, select step 7 . Y
if you want to insert the new Test name

Select test as step 8.

\Q "8" "New test"

s Continue on next page
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Position cursor at Insrt Stp

Position cursor back at Step #

A 4 Help
5 Main Menu

and select it. field and select it.
Position Position
7 9] Insrt Stp 7
R e A&y
» 2 Delet Stp = "TEST #'
Select 3 Print Al Select

"Test name"
) Q

Highlight Step # of the newly
inserted test, then select it.

Position cursor at Test Name
field, then select it.

"TEST #"

felect T "TeSt nameu

Position
(
By
WTEST #]
Select

. $Test name"

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

Press TESTS to return to the
TESTS (Main Menu) screen

Rotate
7
N
"Test name"

Select
b %

SEQea

82
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Specifying Channel Information (Edit Frequency)

There are three ways to enter channel information. The first is through the
Channel Information screen. The second is by afield on the Initialization Screen
at the start of each sequence of tests. The third is again using the Channel
Information screen for LCR testing. Thevaluein PARAMETER_11 GN enter chan
[0=edit fr 1=prompt 2=L CR] determines the method.

The edit frequency method is useful if you want to store all of the cell site
frequencies on a card for later testing. The Channel Information screen is saved
when a procedure is saved. This method also allows you to test al eight
transceivers on a shelf as a unit. The prompt is useful if you do not wish to save
the frequency information.

To Usethe Channd Information Screen

For each channel that you wish to specify to be used in the tests that you run, you
must enter the following information into the Channel Information screen:

e Channel #
» Enter the channels that you wish to test into this field. Eritexs channel number
to truncate channel testing.
e Slot# (1-8)
» Enter the slot number into this field. This number is the location of the transceiver
in the rack. The locations are 1 through 8 from left to right on a shelf.
e Test?

» SelectYes or No to specify whether you want to test the UUT at this channel/fre-
quency. If you select Yes, the channel will be tested. If you select No, channel/fre-
quency will not be used, but the information may remain in the table for later use.

For information on saving the channel table, see " Saving a Test Procedure” on
page 91.
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How to Specify Channel Infor mation

Press TESTS to display the
TESTS (Main Menu) screen.

Position cursor at Freq
Channel Infor... and select it.

Position
IF you're in IBASIC, press ~ (') ~ Freg | Channel Information
SHIFT, CANCEL before < Parm Test Parameters
pressing TESTS. Seqn Order of Tests
Select

Spec | Pass Fail Limits
Proc | Save/Delete Procedure

The Channel Information screen
is now present on your CRT.

Position cursor at Chan # field
and select it.

Position

(' (Disregard this number.)
!

Y
Select |
\

Scroll to desired Chan #
and select it.

e Position cursor at Channel#

field and select it.

&

Scroll Position

( (This Chan #is an example.) (

L R & (s | [
sl

Select $ Select

) A

FREQ1a

Continue on next page
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Use DATA keys to enter new Position cursor at Slot# (1-8)
Position
(
\

e ] N vl B

Select (Enter Channel #) fe“m $

®

. m
=
=
)
-

7

e Use DATA keys to enter Position cursor at Test? field
slot #, then select it. and select Yes or No.
Enter Position
(V
TTITTITT @ | PR

Select
(Enter DRU Jocation #) - (Press knob to

x | change the
®Q selection.)

Press TESTS fo return to the
TESTS (Main Menu) screen.

FREQ2a
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Changing PasyFail Limits

Pasg/Fail limits define the values with which a measurement result is compared to
determineif the UUT meetsits specified standards. Default values areincluded in
the Test Software. These values may be changed to suit your particular

requirements.

This section describes how to change the pass/fail (upper and lower) limits using
the Pass/Fail Limits screen. See " Pass/Fail Limit (Specification) Descriptions," in
chapter 5, on page 229 for a description of each pass/fail limit. For information on
saving customized pass/fail limits, see" Saving a Test Procedure" on page 91.

How to Change Pass/Fail Limits

Press TESTS (o display the
TESTS (Main Menu) screen.

Position cursor at Pass
Fail Limits and select it.

IF you're in IBASIC, press
SHIFT, CANCEL before
pressing TESTS.

Position

e

&Y

Select

&

Eteq | Channel Information
Parm| Test Parameters

Seqgn | Order of Tests

Spec | Pass Fail Limits

Proc | Save/Delete Procedure

The Pass/Fall Limits screen is
now present on your CRT.

Position cursor at Spec # field

and select it.
Position
(@ (Disregard this number)
Y S
Select
-

A

PEC1a

Continue on next page
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Scroll to the desired Spec #
and select it.

Position cursor at Lower limit
field and select it.

Scroll
( (This Spec # is an example.)
\ :\\
FCC TX output p
Select

-1.000000

e
A

7

Position

(V

RS [ 6 | FCCTXoutputp
Solect -1.000000
elecC

A

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

° Position cursor at Upper Limit

field and select it.

Enter

FCC TX output p

-0.500000

(enter your desired value.)

7

w

elect

s

2 |C TX output power adjustme

500000 | g 1.000000| dB

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

e Position cursor at Check field

Enter

C TX output power adjustme

dB

(enter your desired value.)

2o .
o

1% ajj
Q

and select it.
Position
(
Both
Select

A

PEC2a

Continue on next page
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Customizing Testing

Position cursor for how limits
should apply and select it.

Press TESTS fo return to the
TESTS (Main Menu) screen.

Position -
( Choices :

AW Upper
= Lower

Select ) il Both
- E None

Position

7 N

&Y

Select

&

SPEC3a

88
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Changing the Test Parameters

The Test Software uses parameters to optimize the test environment and
conditionsfor the testing situation. Many of the test parameters are determined by
examining the test requirements. The Test Software comes with default settings
for test parameters. Review the defaults for the application requirements.

This section describes how to change test parameters using the Test Parameters
screen to optimize your testing conditions. See chapter 5, " Test, Parameter, and
Pass/Fail Limit Descriptions' for adescription of each test parameter. For
information on saving customized test parameters, " Saving a Test Procedure” on
page 91.

How to Changethe Test Environment and Conditions

Press TESTS (o display the Position cursor at Test
TESTS screen. Function and select it.
Position
Ifyou are inIBASIC, press (' .
SHIFT, CANCEL before a & Test Function

Select
) d

Continue on next page

ARM1
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Customizing Testing

The Tests Parameters screen
is now present on your CRT.

Position cursor at Parm #
field and select it.

Position (Entries on your display
{ may be different)
\ 3
RT audio test to
Select $ 0.00000

&

Scroll to Parm # fo be
changed and select it.

Position cursor at Value field
and select it.

Scroll
( (This parameter number and
n A description are examples)

TX cable loss

A

Select

5

Position

(
e TX cable loss
0.000000

Select |
) d

e Use DATA keys to enter new
value, then select it.

Press TESTS fo return to the
TESTS (Main Menu) screen.

Enter

7

TX cable loss
Selot 1,000000

ﬁf

ARM2a
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Saving a Test Procedure

A Test Procedure is a collection of channel information, test parameters, testing
order, and pass/fail limits saved in afile that customizes the Test Software to a
specific application. Y ou may save the fileto an SRAM card.

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

The following example shows how to save a new procedure to an SRAM card.
For more information concerning procedures, see" Procedures," in chapter 6, on
page 276.
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How to Save a Test Procedure

Press TESTS (o display the
TESTS (Main Menu) screen.

Position cursor at Save/
Delete Pro... and select it.

If you are in IBASIC, press
SHIFT, CANCEL before
pressing TESTS.

Position
(: - Freg | Channel Information
B Parm| Test Parameters
Seqn| Order of Tests
Select

Spec | Pass Fail Limits
Proc | Save/Delete Procedure

&

The Save/Delete Procedure screen
is now present on your CRT.

Position cursor at Select
Procedure Loc... and select it.

Position

(: Select Procedure Location:
\\\

’ B

Select
\ i =

Position cursor at Card and

Insert an initialized SRAM

select it. memory card.
Position Choices :
i ) Bcard
\ K& RAM IS
Disk
Select ) .
A (You can also save procedures (For detailed memory
to an internal RAM disk or external card initialization instructions.
disk drive. See chapter 8-Disks.) see chaptler8 -Memory Cards.)

PROCMA1a

Continue on next page
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Position cursor at Enter
Procedure File... and select it.

Select characters to name the
procedure, then select Done.

Position
(: % Enter Procedure Filename:
Select

A

7

Position
( Choices :
Delete

Select Del End
> Bk space
)» A
B
C

Done
Position
Over/lns

\ :\\

Position cursor at Enter
Description for ... and select it.

Select characters for the
description, then select Done.

Position

X Enter Description for 1

ALY

Position

A& )
Del End

Select
- Bk space
Pl
B
c

Choices :

Donge
Position
Over/lns
Delete

@ Position cursor at Procedure
Library: and select Current.

Position cursor at Code
Location: and select it.

Posi
Procedure Library:

Current / [NO LIB]

/ | \ (The underline indicates which

option is selected. Pressing
knob changes the selection.)

®
/ =
v o

=

<N

e~
il
Q

Code Location:

A

ROCMAZa

Continue on next page
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Customizing Testing

Position cursor at Card and

Position cursor at Save Proc

select it. and select it.
Position Position
(v Choices : (
R & ) EcCard &
RAM
Select Disk Select
\G \G

Press TESTS o return to the
TESTS (Main Tests) screen.

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

1) Insert the RAM card with your saved procedure.

2) On the TESTS (Main Menu) screen, b) position cursor and select Select Procedure
Location:, then select Card, b) position cursor and select Select Procedure Filename:,
then select your saved file name.)

3) Remove your RAM card and insert the original HP 11807B ROM memory card.

4) Press Run Test .

The original card contains the full program needed to run your procedure.

ROCMAZa
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Changing Test Execution Conditions

The Execution Conditions screen defines where and when test output will occur.
Y ou may elect to:

< Display output on the Test Set screen only, or display on the screen and print hardcopy.
(Qut put Results To)

NOTE: If printing test results is desired, after selectifrg nt er, additional steps are required to
connect and configure the printSee " Printing,” in chapter 6, on page 267.

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

« Enter a title for an output heading for the displayed or printed relisp(t
Headi ng)

« Stop testing when a measurement fails or continue through all of the tests without
stopping. Note: i5t op is selected and the program pauses as a result of this, you will
be given a choice to continue, repeat the measurement, or go to the Laptop Emulator to
send commands to the Base Statiofi. (Uni t - Under - Test Fail s)

« Pause between each measurement, or run through entire test. Sotaglife St ep
is selected and the program pauses as a result of this, you will be given a choice to
continue, repeat the measurement, or go to the Laptop Emulator Mode to send
commands to the Base Statioheét Procedure Run Mde)

« Start the program automatically when the Test System is powerefudragt ar t
Test Procedure on Power - up)

The Execution Conditions screen is accessed from the SETUP TEST SET: list.
To change a default setting, position the cursor to the desired field. Pressing the
knob will toggle the underlined selection.

Execution conditions settings are not retained after a power-down/power-up
cycle, and will return to the default settings.
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How to Change Test Execution Conditions

Press TESTS to display the e Position cursor at @
TESTS (Main Menu) screen. Execution Cond and select it.
Position
Ifyou are in IBASIC, press ( Exec| Execution Cond
SHIFT, CANCEL before \ XD Cnfg External Devices
pressing TESTS. Printer Setup
Select IBASIC IBASIC Cntrl
) 1
Select Printer to output TESTS (Execution Conditions)
test procedure results to HRun Test
i 0 Results To:
the CRT and a printer. —_— in tz To J—

| Qutputhesults Far:
Select Failures to display =" Ll fatlures

only the CRT and printer Qutrut Heaodinag: MHele |
measurements that fail.

Select Stop to stop a
Test Procedure when

If Unit-Under-Test Foils:
a failure occurs. ~; YT
Iest.Procedgre Run_Mode:
Select Single Step to Stop w===" Lantinugus Sinale Sien
a Test Procedure at the

end of each measurement.

start Test Procedure on Power-Ued
Uit

Un

TESTEX1a

Printing and Saving Test Results

Printing and saving test results are features of the Test Software that require
additional equipment and configuration. See" Printing," in chapter 6, on page 267
for detailed descriptions and instructions for these features.
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Overview

Overview

This Test Software includes a smart card pre-programmed with ten procedures.

Each procedure is a collection of tests that have been customized for a specific
application. In Base Station testing, procedures are useful in reducing the testing
time, limiting the amount of knowledge required to run test equipment, and
reducing the chance for error.

Reducestesting time: Procedures are pre-defined and include tests that are
performed in a specific order. The Test Software will step the user through the
correct sequence of tests and prompt the user for any required input. Testsare also
ordered so that minimal cable changeisrequired.

Limits knowledge required: Procedures are specifically helpful in guiding less
experienced users through complicated sets of tests. Results are collected and
displayed on the Test Set screen in an organized and understandable format.

Reducesthe chancefor error: Promptswill appear for any required inputs and
diagrams will appear to assist the user in instances in which cable changes are
required. Warnings will appear if test parameters or results are not within a
reasonable range, and, in many instances, the Test Software will provide
troubleshooting steps for approaching the problem.

98
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Available Procedures
The following procedures are pre-programmed on the smart card:
e NT_SHLF
« NT_RMC
e QCK_SHLF
« QCK_RMC
e TDMASHLF
« TDMA_RMC
e TST_SHLF
« TST_RMC
« LCRA
« LCR. B
« ANT_SWP
¢ CAB_LOSS
« BER_TST

O
@
2
O
=
©
=
)
>
2}

Detailed descriptions of each procedure follow the " Cable Loss Test" on page 100
and " Initialization Screen" on page 101 of this chapter. Instructions for loading a
procedure are located in chapter 1, " Getting Started with Firmware Above Revision
A.15.00".

|red/ssed pue ‘Jajaweled ‘1S

CAUTION: BEFORE In order for procedures to report accurate resultsCéixe Loss Test must be completed
SELECTING A and thdnitialization Screen formatted.
PROCEDURE
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Cable Loss Test

At the start of all procedures a cable loss test screen will appear. The cable loss
test allowsthe Test Set to measure and store the loss associated with the cablesto
be used during testing. The Test Set provides greater accuracy by accounting for
these lossesin future tests.

It isimportant for the user to note that the cable losstest screen will appear after
any power cycle of the Test Set. This serves as asafety net sincethe cable loss test
is ahecessary step in the testing procedure. The cable loss values stored during
this test may be changed on the Initialization Screen or by re-running the test.

The Initialization Screen will be discussed in detail in the following section.
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Initialization Screen

I nitialization Screen

The Initialization Screen will precede all procedures except for PROCEDURE_11
ANT_SWEEP, in which the settings are not used.

Figure 10

TESTS (IBASIC Controller)

Use knob to select the transceiver confisuration.
==)Beain test

Channel numbervoosovivaaas 300

Slot numbereeeisiniinaas 1

TRUZPRe e v i ivnnninnaas TRUZ/SCLPA

Send SET PATYPE cndevess No

SECtOr s st K (1+4)

TX combiner power (dBm). 44
Sector X RSSI s9ain (dB). 4
Sector Y RSSI s9ain (dB). 4
Sector 2 RSSI s9ain (dB). 4

RX1 Coble loss (dB)eeess 0
RX2 Cable loss (dB)eesss 0
RX3 Coable loss (dB)euess 0
RX4 Coable loss (dB)eesss O
RXS Coable loss (dB)euess 0
RX6 Cable loss (dB)eesss O
T¥ Coble loss (dB)euess 0

i W_to_dBm

= I
> I
+ I
g BeginTst |

To Screen

O
@
2
O
=
©
=
)
>
2}

Description of Initialization Screen Parameters:

Channel nunber

Enter the channel number to be tested."S®RAMETER_11 GN enter chan
[O=edit fr 1=prompt 2=L CR]" on page 214.

nunber

|red/ssed pue ‘Jajaweled ‘1S

Enter the slot number to be tested. (This is the location of the TRU in the shelf. Loca-
tions are numbered 1 through 8 starting from the front left.)
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Initialization Screen

NOTE:

Base Station radio

Select thdBase St ation Radi o field to enter the choice for radio type from the
Choi ces: list.

Various types of Northern Telecom TRU Base Stations may be tested using the Test
Software, dependent upon the procedure selected Sethect Pr ocedur e
Fi | enane: field on the SOFTWARE MENU screen.

For an MCPA, there is no accessible test point other than the RMC test points. Thus, it is
recommended that you not use PROCEDURES_01, 03, 05, and 07, which are associated with
testing at the shelf.

If you select PROCEDURE_01, 02, 03, 04, 07, 08, 11, 12, or 13, the following list of
Base Station types will appear for selection. Note that these are all 850-MHz Base Sta-
tion types.

TRU1/ MPA
TRU2/ MPA
TRU2/ SCLPA
TRU2/ DPA
TRU2/ NONE
TRU2/ MCPA
TRU2/ FMPA+

If you select PROCEDURE_O05, 06, 11, 12, or 13, the following list of Base Station
types will appear for selection.

TRU1/ MPA
TRU2/ MPA
TRU2/ SCLPA
TRU2/ DPA
TRU2/ NONE
TRU2/ MCPA
TRU2/ FMPA+
TRU3/ SCLPA
TRU3/ DPA
TRU3/ NONE
TRU3/ MCPA

Send SET PATYPE cnd

Select whether you wish to send the SET PATYPE command to the Base Station.
When you select the field, thes/ No section of the field will toggle.

If the field is set tdNo and you toggle it t&¥es, the Test Software will display a

screen explaining that the command should be sent only the first time that the PA is
installed with the TRU, and that it should not be sent if the TRU and PA have been in
service. read the text and press the¥Yeds() key or the k2 o) key, as appropriate.
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Initialization Screen

If you aretesting a TRUZ2 radio without a PA (PA type NONE) such as on an Urbancell or
Microcell, when you send the SET PATY PE command to the Base Station, it sets the
default maximum power to 15 dBm and the nominal gain to —12 dB. It is recommended
that these settings be left as set by the command. However, if you must change the set-
tings, the overall value (maximum power minus nominal gain) must be 27. Thus, a maxi-
mum power of 27 dBm and a nominal gain of 0 dB are appropriate.

e Sector

Select the sector to be testeqly, Z, PARM or ALL. PARMrefers to the antennas
selected byPARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]and
PARAMETER_38 RXB test ant [0=None 4,5,6=single 7=all].

e TX shelf power (dBm, or
TX conbi ner power (dBm, or
TX MCPA power (dBm

One of these fields will appear on the Initialization Screen under any of the follo
sets of conditions:

S

%3]

If you are testing a TRU with an MCPA power amplifier, such as in an Urban
If you are testing a TRU with an FMPA+ power amplifier.

If you are not reading the maximum power from the TRU internal settings and
that reading as the reference power. This is controlled by the fact that
PARAMETER_40TX pow ref from TRU settings[0=no 1=yes] is set to 0. This
will be the case for PROCEDURES_02, 03, 04, 06, 08, and 09.

Dependent upon your selection in Beese St ati on Radi o field of the Initializa-
tion Screen, the Test Software will perform as follows:

sucnduasag
|red/ssed piie ‘1slawered ‘1

If PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb] is set to 0 and
PARAMETER_40 TX pow ref from TRU settings [0=no 1=yeg] is set to 0, with any

Base Station type selection in tBase St ati on Radi o field, theTX Shel f

Power (dBm) field will appear on the Initialization Screen. Select the field and enter the
maximum power value to be used by the Test Software in calculating the power error.

If PARAMETER_43 TX testsperform at [0=PA shelf 1=Comb] is set to 1 and
PARAMETER_40 TX pow ref from TRU settings[0=no 1=yesq] is set to 0, one
of the following two display conditions will occur:

If any Base Station type except MCPA is selected ilBdse St ati on Radi o field,

theTX Conbi ner Power (dBm field will appear on the Initialization Screen. Select

the field and enter the maximum power value to be used by the Test Software in calculat-
ing the power error. Take into account the losses of the combiner network when entering
the value for TX power on the Initialization Screen. Generally, these losses reduce the
power output of the PA by 3 to 4 dB.
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Initialization Screen

If aBase Station of type MCPA isselected intheBase St ati on Radi o field, the TX
MCPA Power (dBm) field will appear on the Initialization Screen. Select the field and
enter the maximum power value to be used by the Test Software in cal culating the power
error (seetable 6).

If PARAMETER_43 TX testsperform at [0=PA shelf 1=Comb] isset to 1 and
PARAMETER_40 TX pow ref from TRU settings[0=no 1=yes] isset to 1, one
of the following three display conditions will occur:

If aBase Station of type MCPA isselected intheBase St ati on Radi o field, the TX
MCPA Power (dBm) field will appear on the Initialization Screen. Select the field and
enter the maximum power value to be used by the Test Software in cal culating the power
error (see table 6).

If a Base Station of type FMPA+ isselected intheBase St ati on Radi o field, the
TX Conbi ner Power (dBm) fieldwill appear on the Initialization Screen. Select the
field and enter the maximum power value to be used by the Test Software in calculating
the power error. Take into account the losses of the combiner network when entering the
value for TX power on the Initialization Screen. Generally, these losses reduce the power
output of the PA by 3to 4 dB.

If any Base Station type except MCPA or FMPA+ isselectedintheBase Stati on
Radi o field, none of the three fields will appear on the Initialization Screen. The power
read from the TRU internal settings will be used in the measurement.

If PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb] is set to 0 and
PARAMETER_40 TX pow ref from TRU settings [0=no 1=yes] isset to 1, one
of the following three display conditions will occur:

If aBase Station of type MCPA isselected, the TX Shel f Power (dBmn) field will
appear on the Initialization Screen. Select the field and enter the maximum power valueto
be used by the Test Software in calculating the power error (see table 6).

If aBase Station of type FMPA+ isselected, theTX Shel f Power (dBm) field will
appear on the Initialization Screen. Select the field and enter the maximum power valueto
be used by the Test Software in calculating the power error.

If any Base Station type except MCPA or FMPA+ is selected in the Base

St at i on Radi o field, none of the three fields will appear on the Initializa-
tion Screen. The power read from the TRU internal settings will be used in the
measurement.
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Initialization Screen

Nominal Urbancell Site Per-carrier Power Level at the Duplexer Antenna Port

1 MCPA module | 2 MCPA modules | 3 MCPA modules
8 channels 3.80 W/35.8 dBm 7.50 W/38.8 dBm 11.20 W/40.5 dBm
16 channels 1.90 W/32.8 dBm 3.70 W/35.7 dBm 5.60 W/37.5dBm
24 channels 1.25W/31dBm 2.70 W/34.3 dBm 3.70 W/35.7 dBm
32 channels 0.90 W/29.5 dBm 1.85W/32.7dBm 2.80 W/34.5 dBm

e Sector X RSSI gain (dB) Sector Y RSSI gain (dB) Sector Z RSSI
gain (dB)

When testing at the typicatiginal receive multi-coupler (RMC) input, the sector

gain is 4 dB. In a typicanhanced RMC, the sector gain is 4 to 6 dB. This accoun
for the path gain between the RMC input and the radio backplane input. If testi
conducted at the shelf, the Test Software will always compensate the RF generjs]
input level for the receiver shelf splitter loss. This makes the RF signal level app
be at the radio backplane. In such case, there is no gain and the sector gain durijs
testing is 0 dB.

12wered ‘1sa]

For example, suppose that the path gain is 4 dB and an RF sigi&dl dBm is
applied to the RMC. Theoretically, a radio with no internal received signal streng
indicator (RSSI) offset will report-e880 dBm RSSI level. Since the detector in a ra
is not ideal, in some instances, an internal RSSI offset is required to make the ri
report—80 dBm. Because the reported RSSI level is different from the input level, the
Test Software must use this difference to properly set the RSSI offset and check the
RSSI linearity level. The thregect or Gai n fields on the Initialization Screen indi-

cate to the Test Software the difference between the input level and the reported level.

' |le-/ssed pue

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

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

¢ RX1...RX6 cable loss(dB)

These parameters contain the RX cable loss values stored during the cable loss test,
and may be edited on this screen. The Test Set RF signal generator level will be com-
pensated for the cable loss values. For example, if the RX1 cablelossisset to 1 dB, the
generator level will be increased by 1 dB to compensate for the RX1 cable loss only
when the RX1 path is being tested.

e TX cable | oss

This field contains the TX cable loss value stored during the cable loss test, and may
be edited on this screen. This value is added to the TX power measurements to com-
pensate for the cable loss.
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Procedure Descriptions

Procedur e Descriptions

The HP 11807B Option 044 TRU/DRU Test Software card comes
preprogrammed with 13 procedures, each with a different setting of testing order,
parameter, and pass/fail limit defaults. The following section describes each of
those procedures.
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Procedure Descriptions

PROCEDURE_O1 NT_SHLF

This procedure performs RX measurements at the Receiver Shelf and TX
measurements at the PA Shelf, as depicted in figure 3 on page 56. This procedure
performs both analog and digital tests. Only the receivers and transmitters on the
shelf that is being tested will be affected. Therefore, service to the rest of the cell
site will be unaffected.

The tests performed in this procedure are similar to those performed in
PROCEDURE_02 NT_RMC. The default settings for the more important
parameters are as follows:

* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 0, so that
the RX measurements are performed at the Receiver Shelf.

e PARAMETER_ 40 TX pow ref from TRU settings [0=no 1=yeq] is set to 1, so that
the TX power is referenced from the internal settings in the TRU (for calculating power
error).

* PARAMETER_41TX power adjust [0=no 1=fail 2=alwaysg] is set to 0, so that the
TX power will not be adjusted.

« PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 0, so that the
TX measurements are performed at the PA Shelf.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 0, so that a TRU3 Base
Station may not be tested.

There are other parameters used in this procedure. See the individual TEST
descriptions for a complete listing of such parameters.

This procedure isthe same as PROCEDURE_05 TST_SHELF, except that it does
not perform TEST_01 TRU Read and Store TRU Settings and TEST_32 GN PA
LED Alarm and TRU Display.

Tests Used

e TEST_33-GN Standard PA and ANT Connections

e TEST_45- RX and RXD Quick Tests

e TEST_17-TX Maximum Power and Power L evel

e TEST_30- TX Quick Tests

e TEST_31-TXD Standard Tests

Testsare arranged in the order above to minimize testing time. For descriptions of
the specific TESTslisted above, see" Test Descriptions' on page 127.
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Procedure Descriptions

PROCEDURE_02NT_RMC

This procedure performs RX measurements at the Receive Multicoupler (RMC)
and TX measurements at the Duplexer/Combiner, as depicted in figure 4 on page
57. This procedure performs both analog and digital tests. The antennas for the
cell site must be disconnected. Therefore, service to the entire cell site will be
interrupted.

The tests performed in this procedure are similar to those performed in
PROCEDURE_01 NT_SHLF. The default settings for the more important
parameters are as follows:

e PASS/FAIL LIMIT_36 TXD TDMA mod acc magnitudeerror (%) is setto 1, so
that the RX measurements are performed at the RMC.

e PARAMETER_40TX pow ref from TRU settings [0=no 1=yeq] is set to 0, so that
the TX power is referenced from the value entered on the Initialization Screen (
calculating power error).

* PARAMETER_41 TX power adjust [0=no 1=fail 2=alwaysg] is set to 2, so that thq
TX power will automatically be adjusted to the value entered on the Initializatio
Screen.

e PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 1, so that thg
TX measurements are performed at the Combiner.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 0, so that a TRU3 Base
Station may not be tested.

suonduosag
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There are other parameters used in this procedure. See the individual TEST
descriptions for a complete listing of such parameters.

This procedure is the same as PROCEDURE_06 TST_RMC, except that it does
not perform TEST_01 TRU Read and Store TRU Settings and TEST_32 GN PA
LED Alarm and TRU Display.

Tests Used

e TEST_33-GN Standard PA and ANT Connections

e TEST_45- RX and RXD Quick Tests

e TEST_17-TX Maximum Power and Power Level

e TEST_30- TX Quick Tests

e TEST _31-TXD Standard Tests

Testsare arranged in the order above to minimize testing time. For descriptions of
the specific TESTs listed above, see" Test Descriptions' on page 127.
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PROCEDURE_03 QCK_SHLF

This procedure performs RX measurements at the Receiver Shelf and TX
measurements at the PA Shelf, as depicted in figure 3 on page 56. This procedure
performs analog tests only. Only the receivers and transmitters on the shelf that is
being tested will be affected. Therefore, service to the rest of the cell site will be
unaffected.

The TESTSs performed in this procedure are similar to those performed in
PROCEDURE_04 QCK_RMC. The default settings for the more important
parameters are as follows:

« PARAMETER_44 TX wideband data test BW [0=no 1=yeq] is set to O, so that it
does not check the data bandwidth spectrum of the transmitted signal using the
spectrum analyzer.

The tests performed in this procedure are the same ones that are performed in
PROCEDURE_04 QCK_RMC. The default settings for the following parameters
constitute the differences between this procedure and PROCEDURE 04
QCK_RMC:

* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 0, so that
the RX measurements are performed at the Receiver Shelf.

e PARAMETER_ 40 TX pow ref from TRU settings [0=no 1=yeq] is set to 1, so that
the TX power is referenced from the internal settings in the TRU (for calculating power
error).

* PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 0, so that the
TX measurements are performed at the PA Shelf.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 0, so that a TRU3 Base
Station may not be tested.

There are other parameters used in this procedure. See the individual TEST
descriptions for a complete listing of such parameters.
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Tests Used

e TEST_33- GN Standard PA and ANT Connections
e TEST_29-RX Quick Tests

e TEST_17- TX Maximum Power and Power L evel

e TEST_30- TX Quick Tests

Testsare arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions’ on page 127
section of this chapter.
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PROCEDURE_04 QCK_RMC

This procedure performs RX measurements at the RMC and tx measurements at
the Duplexer/Combiner, as depicted in figure 4 on page 57. This procedure
performs analog tests only. The antennas for the cell site must be disconnected.
Therefore, service to the entire cell site will be interrupted.

The TESTSs performed in this procedure are similar to those performed in
PROCEDURE_03 QCK_TST. The default settings for the more important
parameters are as follows:

« PARAMETER_44 TX wideband data test BW [0=no 1=yeq] is set to O, so that it
does not check the data bandwidth spectrum of the transmitted signal using the
spectrum analyzer.

The tests performed in this procedure are the same ones that are performed in
PROCEDURE_03 QCK_SHLF. The default settings for the following parameters
constitute the differences between this procedure and PROCEDURE_03
QCK_SHLF:

* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 1, so that
the RX measurements are performed at the RMC.

e PARAMETER 40 TX pow ref from TRU settings [0=no 1=yeq] is set to 0, so that
the TX power is referenced from the value entered on the Initialization Screen (for
calculating power error).

« PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 1, so that the
TX measurements are performed at the Combiner.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 0, so that a TRU3 Base
Station may not be tested.

There are other parameters used in this procedure. See the individual TEST
descriptions for a complete listing of such parameters.

Tests Used

e TEST_33- GN Standard PA and ANT Connections

e TEST_29-RX Quick Tests

e TEST_17- TX Maximum Power and Power L evel

e TEST_30- TX Quick Tests

Tests are arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions’ on page 127
section of this chapter.
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PROCEDURE_05 TDMASHLF

This procedure performs RX measurements at the Receiver Shelf and TX
measurements at the PA Shelf, as depicted in figure 3 on page 56. It performs
digital tests only. Therefore, TRU3 Base Stations are included along with other
TRU units. Only the receivers and transmitters on the shelf that is being tested
will be affected. Serviceto therest of the cell site will be unaffected.

The tests performed in this procedure are similar to those performed in
PROCEDURE_08 TDMA_RMC. The default settings for the more important
parameters are as follows:

* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 0, so that
the RX measurements are performed at the Receiver Shelf.

e PARAMETER_40TX pow ref from TRU settings [0=no 1=yeq] is set to 1, so that
the TX power is referenced from the internal settings in the TRU (for calculating p
error).

* PARAMETER_41 TX power adjust [0=no 1=fail 2=alwaysg] is set to 0, so that thg
TX power will not be adjusted.

e PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 0, so that thg
TX measurements are performed at the PA Shelf.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 1, so that a TRU3 Base
Station may be tested.

suonduasag
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There are other parameters used in this procedure. See the individual TEST
descriptions for a complete listing of such parameters.

Tests Used

e TEST_33- GN Standard PA and ANT Connections

e TEST_01-TRU Read and Store TRU Settings

e TEST_45-RX and RXD Quick Tests

e TEST_17- TX Maximum Power and Power Level

e TEST _30-TX Quick Tests

e TEST_31-TXD Standard Tests

e TEST_32-GN PA LED Alarm and TRU Display

Testsare arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions’ on page 127 of
this chapter.
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PROCEDURE_06 TDMA_RMC

This procedure performs RX and TX measurements at the RMC and the transmit
Combiner, as depicted in figure 4 on page 57. It performs digital tests only.
Therefore, TRU3 Base Stations are included along with other TRU units. The
antennas for the cell site must be disconnected. Service to the entire cell site will
be interrupted.

The tests performed in this procedure are similar to those performed in
PROCEDURE_07 TDMASHLF. The default settings for the more important
parameters are as follows:

* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 1, so that
the RX measurements are performed at the RMC.

PARAMETER 40 TX pow ref from TRU settings [0=no 1=yeq] is set to 0, so that
the TX power is referenced from the value entered on the Initialization Screen (for
calculating power error).

« PARAMETER_41 TX power adjust [0=no 1=fail 2=alwaysg] is set to 2, so that the
TX power will automatically be adjusted to the value entered on the Initialization
Screen.

« PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 1, so that the
TX measurements are performed at the Combiner.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 1, so that a TRU3 Base
Station may be tested.

There are other parameters used in this procedure. See the individual TEST
descriptions for a complete listing of such parameters.

Tests Used

e TEST_33-GN Standard PA and ANT Connections

e TEST_45-RX and RXD Quick Tests

e TEST_17- TX Maximum Power and Power L evel

e TEST_30- TX Quick Tests

e TEST_31-TXD Standard Tests

e TEST_32-GN PA LED Alarm and TRU Display

e TEST_01-TRU Read and Store TRU Settings

Testsare arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions' on page 127 of
this chapter.
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PROCEDURE_07 TST_SHLF

This procedure performs RX measurements at the Receiver Shelf and TX
measurements at the PA Shelf, as depicted in figure 3 on page 56. This procedure
performs both analog and digital tests. Only the receivers and transmitters on the
shelf that is being tested will be affected. Therefore, service to the rest of the cell
site will be unaffected.

The tests performed in this procedure are similar to those performed in
PROCEDURE_06 TST_RMC. The default settings for the more important
parameters are as follows:

* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 0, so that
the RX measurements are performed at the Receiver Shelf.

PARAMETER 40 TX pow ref from TRU settings [0=no 1=yeg] is set to 1, so that
the TX power is referenced from the internal settings in the TRU (for calculating p
error).

* PARAMETER_41 TX power adjust [0=no 1=fail 2=alwaysg] is set to 0, so that thg
TX power will not be adjusted.

e PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 0, so that thg
TX measurements are performed at the PA Shelf.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 0, so that a TRU3 Base
Station may not be tested.

suonduasag
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There are other parameters used in this procedure. See the individual TEST
descriptions for a complete listing of such parameters.

Tests Used

e TEST_33- GN Standard PA and ANT Connections

e TEST_01-TRU Read and Store TRU Settings

e TEST_45-RX and RXD Quick Tests

e TEST_17- TX Maximum Power and Power Level

e TEST _30-TX Quick Tests

e TEST_31-TXD Standard Tests

e TEST_32-GN PA LED Alarm and TRU Display

Testsare arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions’ on page 127 of
this chapter.

S:\HP11807B\OPT044DR\newopt44tr\TESTPARA.FB5 115



Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
Procedure Descriptions

PROCEDURE_08 TST_RMC

This procedure performs RX measurements at the RMC and TX measurements at
the Duplexer/Combiner, as depicted in figure 4 on page 57. This procedure
performs both analog and digital tests. The antennas for the cell site must be
disconnected, Therefore, service to the entire cell site will be interrupted.

The tests performed in this procedure are similar to those performed in
PROCEDURE_05 TST_SHLF. The default settings for the more important
parameters are as follows:

* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 1, so that
the RX measurements are performed at the RMC.

PARAMETER 40 TX pow ref from TRU settings [0=no 1=yeq] is set to 0, so that
the TX power is referenced from the value entered on the Initialization Screen (for
calculating power error).

* PARAMETER_41 TX power adjust [0=no 1=fail 2=alwaysg] is set to 2, so that the
TX power will automatically be adjusted to the value entered on the Initialization
Screen.

« PARAMETER_43TX testsperform at [0=PA shelf 1=Comb] is set to 1, so that the
TX measurements are performed at the Combiner.

e PARAMETER_49 GN test TRU3[0=no 1=yeq] is set to 0, so that a TRU3 Base
Station may not be tested.

There are other parameters used in this procedure. See the individual TEST
descriptions for acomplete listing of such parameters.

Tests Used

e TEST_33-GN Standard PA and ANT Connections

e TEST_45- RX and RXD Quick Tests

e TEST_17-TX Maximum Power and Power Level

e TEST_30- TX Quick Tests

e TEST_31-TXD Standard Tests

e TEST _32-GN PA LED Alarm and TRU Display

e TEST_01-TRU Read and Store TRU Settings

Tests are arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions' on page 127 of
this chapter.
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PROCEDURE_09LCR_A

This procedure is designed to verify that the operation of the locating receiver is
within specifications. This procedure contains tests for RSSI Offset and Path
Gain. RSSI Offset and Path Gain require that the test be configured as depicted in
figure 4 on page 57.

During this procedure, testing of the RSSI across the frequency range of all
channelsis performed. Users may select the desired channels on the Channel
Information screen. For more information on the Channel Information screen see
" Specifying Channel Information (Edit Frequency),” in chapter 4, on page 83.

RSSI adjustments can only be made on the first channel tested! If after the first
channel is adjusted, other channels fail, you may want to check the RX filter,
duplexer, cables, 8-way splitter, or the TRU.

Tests Used

« TEST_12- RXA RSSI/MCGAIN Offset and Gain
« TEST_08- RXA RSSI Linearity

This procedure is designed to test receiver A only. In order to test receiver B, use
the next procedure, LCR_B. More information regarding changing the sequence
of tests can be found in chapter 4.
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Tests are arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions’ on page 127
section of this chapter.
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PROCEDURE_10LCR_B

This procedure is designed to verify that the operation of the locating receiver is
within specifications. This procedure contains tests for RSSI Offset and Path
Gain. RSSI Offset and Path Gain require that the test be configured as depicted in
figure4 on page 57.

During this procedure, testing of the RSSI across the frequency range of all
channelsis performed. Users may select the desired channels on the Channel
Information screen. For more information on the Channel Information screen see
" Specifying Channel Information (Edit Frequency),” in chapter 4, on page 83.

RSSI adjustments can only be made on the first channel tested! If after the first
channel is adjusted, other channels fail, you may want to check the RX filter,
duplexer, cables, 8-way splitter, or the TRU.

Tests Used

« TEST_13- RXB RSSI/MCGAIN Offset and Gain
« TEST_09- RXB RSSI Linearity

This procedure is designed to test receiver B only. In order to test receiver A, use
the previous procedure, LCR_A. More information regarding changing the
sequence of tests can be found in chapter 4.

Tests are arranged in the order above to minimize testing time. Descriptions of the
specific tests listed above can be found in the " Test Descriptions' on page 127
section of this chapter.
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PROCEDURE_11 ANT_SWEEP

This procedure is designed to perform return loss measurements on an antenna.

Tests Used
e TEST_37- GN Swept Return Loss

The description of the specific test listed above can be found in the " Test
Descriptions' on page 127.

PROCEDURE_12 CAB_LOSS
This procedure performs the swept loss test for checking connection path losses.

The purpose of this procedure isto allow the Test Set to measure and store the
losses associated with the cables to be used during testing (see " Cable L oss Test"
on page 100). Through this procedure, the Test Set can provide greater accuracy in
later tests. Y ou may customize this procedure by adding additional tests and then
saveit asanew procedure on an SRAM card for future use. For moreinformation,
see " Customizing Testing" on page 78.

Tests Used
« TEST _40- GN CableLoss
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The description of the specific test listed above can be found in the " Test
Descriptions' on page 127.
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PROCEDURE_13BER_TST

This procedure performs RX bit error rate (BER) tests on Base Stations, as
depicted in figure 3 on page 56, and figure 4 on page 57. The antennas for the cell
site must be disconnected. Therefore, service to the entire cell site will be
interrupted.

It isrequired that the following parameters be set as shown:

« PARAMETER_20RX BER RF level is set to-113 dBm, so that the BER
measurement are performed at that level.

« PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 1, so that
tests are performed at the RMC.

e PARAMETER_19RX BER [XXXX.YYYY X=aversY=slotsdaver] is set to
10.0025.

Tests Used

e TEST_43- RXA Bit Error Rate (BER) Screen

e TEST_44- RXB Bit Error Rate (BER) Screen

This procedure is designed to test both receivers. It first runs TEST_43 to test
Receiver A, and then runs TEST 44 to test Recelver B.

For descriptions of the specific TESTs listed above, see " Test Descriptions' on
page 127.
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Testing Philosophy

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

Testing the Transceiver Shelf asa Unit

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

Since al eight transceiver antennainputs are tied together, it islogical to test all
eight transceivers as a unit. The Test Software can be set up to allow you to test
the eight transceiversin this manner. This is done by creating a test procedure
with the AMPS channel for each of the eight transceivers listed in the Channel
Information (or Edit Frequency) screen. See chapter 4, " Using the Test Software
with FW Above Revision A.15.00". A procedure set up this way will run al the
tests defined in the Order of Tests (or Edit Sequence) screen on the first defined
transceiver channel number, then run the set of tests on the second defined
transceiver channel, and so forth until all the channelsin the Channel Information
(or Edit Freguency) screen are tested.
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Once you have created a procedure with all of the channels for a particular cell
site defined in the Channel Information (or Edit Frequency) screen, you may save
that procedure on acard for testing at afuture date. For testing on adifferent shelf,
you will change the channel numbersin the Channel # (or RX Chan | nf o) field
to match the channels for the transceivers on that shelf. If you wish to test all of
transceivers as a unit, you must set the PARAMETER_11 GN enter chan [O=edit fr
1=prompt 2=LCR] to O.

Testing Transceivers|Individually

The Test Software is shipped with the default for this PARAMETER_11 GN enter
chan [0=edit fr 1=prompt 2=L CR] set to 1. In this state, the Test Software will read
theentriesinthe Channel nunber and Sl ot nunber fieldsonthelnitialization
Screen at the start of each test sequence, and will test only that one channel.
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Testing at the Recelver Shelf Versusthe RMC

RSSI Offset

Receiver testing can be performed at either the receiver shelf or the RMC. If
testing is conducted at the shelf, the Test Software will compensate the Test Set
RF generator for cable losses and the losses in the eight-way-splitter in the shelf.
Thiswill make the desired RF signal level appear to be at the receiver input on the
radio backplane. When testing is conducted at the RMC, the Test Set RF generator
iswill be compensated for only cable losses. In this case the desired RF level will
be referenced at the input on the RMC.

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

The Received Signal Strength Indicator (RSSI) is a mechanism by which the Base
Station reportsthe signal strength of a particular Mobile Station for the purpose of
assisting the switch in making intelligent hand-off decisions. When aMobile
Station is engaged in acall on acellular network, itssignal strength is reported to
the switch by the current Base Station TRU with which the Mobile Station is
communicating, locating TRUs in other sectors, and the locating TRUs in nearby
cell sites. Thisinformation is ultimately used to determine if ahand-off isrequired
and, if so, which cell isthe best hand-off candidate. For the switch to accurately
make hand-off decisions, it must receive accurate information about the strength
of the Mobile Station in question. TRUs in Northern Telecom Base Station
receivers are equipped with an RSS| detector to facilitate the task of measuring
the Mobile Station signal strength. Although the RSSI detector is calibrated on a
per-TRU basis when the TRU is manufactured, the reported value is affected by
cable losses and system offsets when it is placed into service at the Base Station.
Therefore, it should be re-calibrated as part of the Base Station system so that the
reported RSSI value will represent accurately the signal quality of the Mobile
Station in that system. Default conventions exist to accommodate system gains
associated with receive multi-coupler (RMC) units. The conventions, offsets, and
calibration topics are described in this section.
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Signals received by the Base Station antennas are distributed to the individual
receiversviaan RMC. The RMC typically includes a presel ector filter, followed
by an amplifier and asignal splitter. The preselector prevents undesired signals
from being applied to the amplifier stage, and the amplifier stage compensates for
thelossin the signal splitter. To maintain or slightly enhance receiver
performance, a small amount of excess net gain is provided by the RMC. In some
instances, thisgain is adjustable. In large rural cells, the gain may beincreased to
improve system sensitivity. However, increased gain might lead to generation of
undesirable intermodulation products. Therefore, it is not desirable to increase the
gain setting in urban environments. The nominal gain of the RMC unitis4 dB in
original RMCs and 6 dB in the newer enhanced RMC. It should not be adjusted
without a complete understanding of its effect on system performance. The
convention used in the Northern Telecom cellular system is that the switch
expects again of 4 dB between the antenna and the receiver unit. With this
convention in place, a properly performing TRU in a system will report an RSS|
value 4 dB higher than the actual signal applied to the input of the RMC.

With this as background information, the structure of the procedures and
parametersin the Test Software become clear. When maintaining or correcting a
fault at a Base Station, the technician can use one of the techniques described in
this section to restore service in the least disruptive way, while, at the same time,
maintaining peak performance from the cell site.
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Scenario: Scheduled Off-Hour s Out-of-Service M aintenance

Procedure 02 NT_RMC can be used for thistype of testing. During this

procedure, the antenna must be disconnected and the signal to one diversity path

of an entire sector is interrupted. A -84 dBm signal is injected into the RMC
antenna port and the RSSI value is read from the TRU. A reported RSSI value of —
80 dBm is expected from the TRU. If =80 dBm is not reported, a correction factor
is sent to the TRU to correct for any system offsets. Again, this procedure may be
performed during in-service hours with the caveat that one diversity receive path
will be disrupted to all of the TRUs on the sector under test. However, note that
there are six RSSI values. In an omni-directional site, only two values are required
(1 and 4) as opposed to a sectored site, where all six values must be measured.
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Scenario: Unscheduled I n-Service Maintenance

When it becomes necessary to replace atransceiver unit during in-service
operating hoursit is possible to perform an RSSI alignment while disrupting only
one diversity path on one shelf, as opposed to disrupting all the TRUs on that
sector. This aignment procedure will not yield exact results, but should provide
adequate performance until a full out-of-service test can be performed. An
excellent way to begin this alignment isto run TEST_01, upload the TRU datato
the Test Set from the TRU to be replaced or, if that is not possible, from a TRU
that is physically located close to the transceiver to be replaced, then, download
this information to the replacement TRU.

Once this procedure is complete, Procedure 01 NT_SHLF, can be performed to
verify that alignment is satisfactory. During this procedure, asignal is applied to
the TRU shelf that contains the replaced TRU. The signal is routed to all eight
TRUs on that shelf through the eight-way splitter that isin the shelf with nominal
loss of 11 dB. If the assumption holds true that the loss is the same to the two
TRUs under test, then the reported RSSI value should be the same. The absolute
value will depend onthe RMC gain, but this can be determined only by disrupting
one of the diversity signalsto the whole sector. If the results of the two TRUs do
not match, the RSSI offset can be adjusted manually.

This procedure is predicated on the assumption that the adjacent unit is known to
be in aignment. An adjacent unit is chosen as areference so that the cabling loss,
and therefore the system gain, will be similar to the unit under test. Althoughiitis
outside the scope of this description, note that this procedure will often provide a
good starting point for the transmitter path alignment.
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Using the Stop-On-Fail Mode to Customize Testing

An additional method for customizing testing is to make use of the stop-on-fail
Test Software mode. When enabled, this mode will pause the test sequence if the
eguipment under test failsto meet its specification limits. Once the test sequence
is paused, you may elect to repeat the test, accept the failure and continue, or
access the Laptop Emulator Mode to perform radio control operations. For more
details, see" PARAMETER_46 GN if test fails[0=continue 1=stop]" on page 227
and also " Test Execution Conditions' on page 289.

Saving Cell Site Parameterson a Card for Later Use

Since the configuration of each cell site is different, the Test Software is
customizable to accommodate the site variations. On the Test Set screen, you may
customize the procedures to correspond to each cell site configuration. Y ou may
change testing sequence, testing conditions, test channels, and pass/fail limits to
conform to the system to be tested. Once you have created this customized
procedure, you may save if for future maintenance of the particular cell site. See
" Saving a Test Procedure"’ on page 91 for a description of saving the procedure.

Y ou might wish to do thisfor each cell site.
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Preprogrammed Procedureson the Smart Card
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The procedures on the smart card are set up to test omni sites. To test a sectored
site you must decide on the method for testing the receivers.

Since there are six antennas but only two receivers in each Base Station, you
might wish to perform only one receiver test on al six antennasto verify all of the
paths and perform al of the other receiver tests on just two antennas to make
certain that each receiver is operating properly for each test. Two parametersin
the Test Software package allow you to do what is described above:
PARAMETER_22 Removed RX RSSI offset test all antsand PARAMETER_31 RX
SINAD test all ants[0=no 1=yes]. Selecting 1 to either of these parameters will
perform that particular test on all six antennas and perform all the other receiver
tests on the antennas specified by the Sect or field on the Initialization Screen.
Testing in this manner will save test time.

If you wish to check every receiver on each antenna, select Al | in the drop-down
Choi ces: listfromthe Sect or field on the Initialization Screen. Thisisavery
thorough test and it will take longer.
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Read and Store TRU Parameters

There are no adjustments to be made in TRU testing. However, there are power,
audio, RSSI settings, and nominal gain that may be downloaded to the Base
Station. TEST_01 - TRU Read and Store TRU Settings allows you to check and
download these settings. Y ou might wish to include thistest at the start of your
testing sequence to verify and download the desired TRU parameters before
initiating testing. Thiswill allow you test the Base Station at the actual operating
settings.
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Test Descriptions

Tests are a series of measurements and one or more tests make up a procedure (see
chapter 4). While you may change the tests that make up a procedure, you may not
change the measurements the test will perform. Generally, the order in which the
testsarerun is not important.

This chapter describes each test and the associated parameters, pass/fail limits,

and external equipment that are required.

The following types of analyzer settings are listed as applicable:

The tests are derived from the Northern Telecom Cellular Handbook.

Thefirst few lettersin the parameter, pass/fail limit, and test names indicate the
classification of the item. The classifications are:

IF Filter choices
Audio filter choices
Audio level detectors used

Frequency counter gate times

GN - General

RX - Receiver

RXA - Receiver A

RXB - Receiver B

RTA - Receiver A and Transmitter
RTB - Receiver B and Transmitter
TRU - Transmit Receive Unit

TX - Transmitter

TXD - TDMA Transmitter
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TEST_01- TRU Read and Store TRU Settings

NOTE: This test has functions that allow you to modify settings in the TRU. If you have this test in
your sequence you should be careful not to inadvertently modify TRU settings.

Two columns of numeric information are displayed. Thefirst, labelled New Dat a,
contains temporary numbers that you can change and afterwards transfer to the
TRU. The second column contains the actual TRU settings. This column is
updated at the start of the test and after every action that changes or reads the TRU
data.

Use thistest when you need to transfer settingsto and from the TRU or to print the
TRU settings. An example of the use of thistest is to copy measured RSSI offsets
from the TRU you tested to other TRUs.

The following are examples of the use of TEST_01.

< Upload settings from an properly operating TRU so as to download those settings to a
replacement TRU that has been installed in unscheduled in-service maintenance.

« Download settings when commissioning new TRUs or making a major modification to
a site.

» Verify settings by comparing the coluriiiRU Dat a with your system list, after
starting TEST_01 or selectingpl oad TRU Dat a.

Lists of settings and commands are displayed after the test starts.

At the start of this test, the Test Set will read the TRU data and load it into the column
labelledTRU Dat a. Whatever was last set in tNew Dat a column will remain.

Thefirst eleven (11) TRU items may be changed in two ways.

* You may enter values into tiNew Dat a column by selecting the item and entering
the desired number.

* You may enter values using tee default TRU paraneters for New
Dat a command. In this case, the values entered into the parameters on the Test
Parameters screen will be transferred toNk® Dat a column.

Upl oad TRU Dat a will transfer the TRU data from the TRU to the column TRU
Dat a. Y ou can check the values that have been displayed.
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Downl oad all New Data to TRU & veri fy will transfer all of theitemsin
the New Dat a column to the TRU. Then, the data will be read back into the TRU
Dat a column. If the TRU has accepted and can correctly write back al of the new
data, the two columns will contain the same values. If you have configured a
printer to print test results, the TRU settings will be printed after exiting the test.
See " Printing," in chapter 6, on page 267.

Downl oad audi o New Data to TRU & veri fy will transfer only the new
datain the TX and RX audio sensitivity fields.

Downl oad RSSI New Data to TRU & veri fy will transfer only the new data
in the RSSI offset fields.

Pressk5 (Exi t ) or select Exi t from thelist to exit thistest. If TRU data has not
changed, the Test Softwarewill prompt You have not downl oaded t he New
TRU data. Do you want to do it now? Presskl (Yes) to return to the
previous screen, or press k2 (No) to continue.
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Parameters Used
+ PARAMETER_01 TRU ANT1RSSI offset (-35 to 35, incr 0.25) (dB)
+  PARAMETER_02 TRU ANT2RSSI offset (-35 to 35, incr 0.25) (dB)
+  PARAMETER_03 TRU ANT3RSSI offset (-35 to 35, incr 0.25) (dB)
+ PARAMETER_04 TRU ANT4 RSS! offset (-35 to 35, incr 0.25) (dB)
+  PARAMETER_05TRU ANT5RSSI offset (-35 to 35, incr 0.25) (dB)
«  PARAMETER_06 TRU ANT6 RSSI offset (-35 to 35, incr 0.25) (dB)
* PARAMETER_07 TRU audio RX sens(-28to -16, incr 0.1) (dBm)
e PARAMETER_08 TRU audio TX sens(-28to -10, incr 0.1) (dBm)
e PARAMETER_09 TRU MPA max pwr (30.5t046.5, incr 0.25) (dBm)
e PARAMETER_10 TRU MPA pwr step size(1to 4, incr 0.25) (dB)
* PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
e PARAMETER_12GNread TRU load & rev data [0=no 1=yes]|

Pasg/Fail Limits Used
There are no pass/fail limits used in thistest.
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TEST_02 - RXA SINAD Sensitivity

The Test Software provides two methods for the measurement of the sensitivity of
thereceiversin the TRU.

In the first method, the RF level into the receiver isiteratively varied until the
measured SINAD is equal to the value entered into PARAMETER_29 RX SINAD
(dB). The RF level is checked against the PASS/FAIL LIMIT_16 RX SINAD
sensitivity RF level (dBm) to determine the pass/fail status.

In the second method, the RF level entered into the PARAMETER_30 RX SINAD
RF level for set & measure (dBm) is applied to the receiver, and the SINAD is
measured. It is compared to PASS/FAIL LIMIT_15RX SINAD for set & measure
(dB) to determine the pass/fail status.

The Test Software chooses the method by checking the value in the
PARAMETER_32RX SINAD test by set & meas[0=no 1=yes]. Set this parameter to
1if you want to use the second (set and measure) method.

The second method aways provides resultsin ashorter time. However, it does not
determine the actual RF leve for a particular SINAD value.
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Both methods check the sensitivity at the inputs to the receiver shelf. Select the
inputs you wish to check by making entriesinto PARAMETER_31 RX SINAD test
all ants[0=no 1=yes] and the Sect or field of the Initiaization Screen. If
PARAMETER_31 RX SINAD test all ants[0=no 1=yes] is set to 1, the SINAD test
will berun and all 3 RXA antennas will be checked, regardless of the
Initialization Screen setting. Two parameters are provided so you may test
SINAD using every antennainput, and perform other tests at a particular primary
input.
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The signal generator level will be set to account for the receiver shelf splitter loss
if PARAMETER_36 RX tests perform at [0=Rcvr shelf 1=RMC] is set to 0. Enter
thelossinto the p PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB).

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

Analyzer Settings
¢ AF Filter: C-Message
¢ Number of SINAD Averages: 20

* Detector: rms before and after the 1 kHz notch
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Parameters Used
e PARAMETER_11 GN enter chan [0O=edit fr 1=prompt 2=L CR]
e PARAMETER _12GNread TRU load & rev data [0=no 1=yes]|
e PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
«  PARAMETER_29 RX SINAD (dB)
e PARAMETER 30RX SINAD RF level for set & measure (dBm)
« PARAMETER_31RX SINAD test all ants[0=no 1=yes]
e PARAMETER 32 RX SINAD test by set & meas [0=no 1=yes]|
e PARAMETER_33 RX SINAD test level deviation (kHZz)
e PARAMETER_35RX test w/external splitter [0=no 1=yes]
« PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
e PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
e PARAMETER_46 GN if test fails [0=continue 1=stop]

Pasg/Fail Limits Used
o PASSFAIL LIMIT_15RX SINAD for set & measure (dB)
« PASSFAIL LIMIT_16 RX SINAD sensitivity RF level (dBm)
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TEST_03 - RXB SINAD Sensitivity

Thistestissimilar to TEST_02 - RXA SINAD Sensitivity, but is applied to receiver
B (RXB). Seethe previoustest. The Test Software will use the parameters with an
RXB prefix.
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TEST_04 - RXA SAT Detection

This test determinesthe SAT that receiver A (RXA) reports when each of the
three SAT frequencies is modulated at 2 kHz deviation onto the RF signal that is
applied to the inputs on the receiver shelf. Falsing in the absence of applied SAT
modulation is also verified. The RF level of the signal is determined by the value
inthe PARAMETER_28 RX SAT detection RF level (dBm).

The Test Software uses the value entered into the Sect or field on the
Initialization Screen to determine which of the receiver shelf inputsaretested. It is
unlikely that all of the antennainputs must have the SAT detection test performed
on them.

If PARAMETER_27 RX SAT & ST test @ extremes[0=no 1=yes] is set to 1, then
the SAT deviation is changed to the extremes of 1.8 kHz and 2.2 kHz and SAT
detection is performed at these points aswell as at 2 kHz deviation.

Parameters Used
e PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yes]|
e PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
e PARAMETER 27 RX SAT & ST test @ extremes [0=no 1=yes]
e PARAMETER 28 RX SAT detection RF level (dBm)
e PARAMETER_35RX test w/external splitter [0=no 1=yes]
« PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
e PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
e PARAMETER_46 GN if test fails [0=continue 1=stop]

Pasg/Fail Limits Used
There are no pass/fail limits used in thistest.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_04 - RXA SAT Detection

TEST_05- RXB SAT Detection

Thistest issimilar to TEST_04 - RXA SAT Detection, but is applied to receiver B
(RXB). Seethe previous test. The Test Software will use the parameters with an
RXB prefix.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_06 - RXA ST Detection

TEST_06 - RXA ST Detection

Parameter s Used

Thistest determines the performance of the Signaling Tone detector in receiver A
(RXA). An RF signal with a 10 kHz tone modulated at 8 kHz deviation is applied
to RXA. ST presence is checked. The ST deviation is removed and ST falsing is
checked. The RF level of the signal is determined by the value entered into
PARAMETER_34 RX ST detection RF level (dBm).

If PARAMETER_27 RX SAT & ST test @ extremes[0=no 1=yeg] is set to 1, the
deviation is changed to the extremes of 8.2 kHz and 8.8 kHz and ST detection is
checked.

The Test Software uses the value entered into the Sect or field on the
Initialization Screen to determine which of the receiver shelf inputsare tested. It is
unlikely that all of the receiver shelf inputs must have the ST detection test
performed on them.

e PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yes]|
e PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
e PARAMETER 27 RX SAT & ST test @ extremes [0=no 1=yes]
e PARAMETER 34 RX ST detection RF level (dBm)

e PARAMETER_35RX test w/external splitter [0=no 1=yes]

« PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
e PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]

e PARAMETER_46 GN if test fails [0=continue 1=stop]

Pass/Fail Limits Used

There are no pass/fail limits associated with this test.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_06 - RXA ST Detection

TEST_07 - RXB ST Detection

Thistest issimilar to TEST_06 - RXA ST Detection, but is applied to receiver B
(RXB). Seethe previous test. The Test Software will use the parameters with an
RXB prefix.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_08 - RXA RSSI Linearity

TEST_08 - RXA RSSI Linearity

Thistest checks the linearity of the reported RSSI as the RF level is varied from
low to high. The RF levels can be set from —110 to -50 dBm in 10 dB stepswith a
check at 0 dBm. The RF signal is modulated with a6 kHz SAT tone at 2 kHz
deviation and a 1 kHz audio tone. The deviation of the audio tone is defined in
PARAMETER_15RX RSSI 1 kHz audio deviation (0 to 20) (kHz).

Thelow RF level isset by PARAMETER_18 RX RSS! linearity RF level low (- 110
Min) (dB) and the high RF level isset by PARAMETER_17 RX RSS! linearity RF
level high (0 Max) (dB). To check the level at 0 dBm, enter 0 in parameter 17. This
will check the =50 dBm level, then skip to the 0 dBm level. To stop at =50 dBm,
enter =50 in parameter 17.

The signal from the RF generator can be applied at either the Base Station receiver
shelf or at the RMC. Thisisdetermined by PARAMETER_36 RX testsperform at
[0=Rcvr shelf 1=RM C]. The generator RF level will be compensated for RX cable
losses defined on the Initialization Screen regardless of the input location. If the
signal is applied at the receiver shelf, the generator output will also be
compensated for the receiver shelf splitter loss defined in PARAMETER_14 RX
rcvr shelf splitter loss (Typ 11 dB) (dB).

The output results may be displayed in one of two ways depending on the setup of
the parametersin the Test Software.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_08 - RXA RSSI Linearity

If PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC] is set to 1, the
following results are displayed:

* ANTx RSSI level @-xx dBm: Reported RSSI level from the TRU at thex level.

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

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

The RSS! error takes into account the sector gain defined by the user on the
Initialization Screen. This allows the user to define different gains between
sectorsor cell sites and still use the same pass/fail limit. (See the note at the end of
this test description). If PARAMETER_36 RX tests perform at [0=Rcvr shelf
1=RMC] issetto 0, and PARAMETER_16 RX RSS! lin chk w/o offset [0=no 1=yes]
is set to 1, the following results are displayed:

¢ ANTxRSSI @xxdBm: This is the reported RSSI level from the TRU atthelevel.

* ANTx RSSI without RSSI offset: This is the reported RSSI without the TRU inte
RSSI offset.

* ANTXx RSSI error @-xx dBm: This is the RSSI error from the desired level. The R
pass/fail limits are compared against this RSSI error.
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The RSSI without offset is calculated by using the following equation:
RSS without offset = Reported RSS - RS offset
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The RSSI error is calculated by using the following equation:
RSS error = Reported RSS - RSS offset - RF level
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_08 - RXA RSSI Linearity

NOTE:

When testing at the typical original receive multi-coupler (RMC) input, the sector gainis4
dB. Inatypical enhanced RMC, the sector gainis 4 to 6 dB. Thisaccountsfor the path gain
between the RMC input and the radio backplane input. If testing is conducted at the shelf,
the Test Softwarewill alwayscompensatethe RF generator input level for thereceiver shelf
splitter loss. This makes the RF signal level appear to be at the radio backplane. In such
case, there is no gain and the sector gain during shelf testing is 0 dB.

For example, suppose that the path gainis4 dB and an RF signal of -84 dBmis
input into the RMC. Theoreticaly, a TRU with no internal RSSI offset will
report a—80 dBm RSS! level. Since the detector in a TRU isnot ideal, in some
casesthe internal RSS| offset is needed to make the TRU report —80 dBm.
Because the reported RSS| level is different than the input level, the Test
Software needs to know the difference to properly set the RSSI offset and check
the RSSI linearity level. The Sect or Gai n fields on the Initialization Screen
are the method of telling the Test Software the difference between the input level
and the reported level.

It is possible for the receiver path gain to be increased to improve the signal
strength in rural areas or decreased to reduce intermods in urban areas. In this
case, the path gain isno longer 4 dB. Depending on your system design, you may
or may not want your sector gains on the Initialization Screen to remain at 4 dB.
Y ou should consult with your engineering department to determine how to set
the offsets for these areas.

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

Pass/Fail Limits Used

Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_08 - RXA RSSI Linearity

PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=LCR]
PARAMETER_12 GN read TRU load & rev data [0=no 1=yes]
PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
PARAMETER_15RX RSSI 1 kHz audio deviation (0 to 20) (kHz)
PARAMETER_16 RX RSS! lin chk w/o offset [0=no 1=yes]
PARAMETER_17 RX RSS! linearity RF level high (0 Max) (dB)
PARAMETER_18 RX RSSI linearity RF level low (- 110 Min) (dB)
PARAMETER_25 RX RSSI/MCGAIN off RF level (-50 to -110) (dBm)
PARAMETER_35 RX test w/external splitter [0=no 1=yes]
PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
PARAMETER_46 GN if test fails [0=continue 1=stop]
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PASS/FAIL LIMIT_04 RX RSS| level @ 0 dBm (dB)
PASS/FAIL LIMIT_O5RX RSSI level err @ -50 dBm (dB)
PASS/FAIL LIMIT_06 RX RSS! level err @ -60 dBm (dB)
PASS/FAIL LIMIT_07 RX RSSI level err @ -70 dBm (dB)
PASS/FAIL LIMIT_O08 RX RSSI level err @ -80 dBm (dB)
PASS/FAIL LIMIT_09 RX RSSI level err @ -90 dBm (dB)
PASS/FAIL LIMIT_10RX RSS! level err @ -100 dBm (dB)
PASS/FAIL LIMIT_11 RX RSSI level err @ -110 dBm (dB)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_09 - RXB RSSI Linearity

TEST_09 - RXB RSSI Linearity

Thistestissimilarto TEST_08 - RXA RSS! Linearity, but is applied to receiver B
(RXB). Seethe previous test. The Test Software will use the parameters with an
RXB prefix.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_10 - Test Removed (was RXA RSSI Offset)

TEST_10 - Test Removed (was RXA RSS| Offset)

Thistest was removed from the TRU/DRU Test Software package. It is not
available as aselection in the test sequence with the Northern Telecom TRU/DRU
procedures.

To perform asimilar test, use TEST_12 RXA RSSI/MCGAIN Offset and Gain.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 11 Test Removed (was RXB RSSI Offset)

TEST_11 Test Removed (was RXB RSSI Offset)

Thistest was removed from the TRU/DRU Test Software package. It is not
available as aselection in the test sequence with the Northern Telecom TRU/DRU
procedures.

To perform asimilar test, use TEST_13 RXB RSSI/MCGAIN Offset and Gain.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_12 - RXA RSSI/MCGAIN Offset and Gain

TEST_12 - RXA RSSI/MCGAIN Offset and Gain

Thistest allows the user to perform measurements of the RSSI (received signal
strength indicator) Offset and the RX Path Gain.

Thesignal from the RF generator can be applied at either the Base Station receiver
shelf or a the RMC. Thisisdetermined by PARAMETER_36 RX testsperform at
[0=Rcvr shelf 1=RMC]. The generator RF level will be compensated for RX cable
losses defined on the Initialization Screen regardless of the input location. If the
signal is applied at the receiver shelf, the generator output will also be
compensated for the receiver shelf splitter loss defined in PARAMETER_14 RX
rcvr shelf splitter loss (Typ 11 dB) (dB).

If PARAMETER_36 RX tests perform at [0=Rcvr shelf 1=RMC] issetto 1, and
PARAMETER_24 RX RSSI/MCGAIN chk rmc gain [0=no 1=yes] iS set to 1, the
RX path gain test will be performed. The path gain test begins by making the
measurement of path gain from the antennato the TRU. This path gain includes
the RMC (receive multicoupler) gain, receiver shelf splitter loss, and any cable
losses associated with the signal path. The test is performed in the following
manner. The Test Set injects an RF signal into the RMC input, which is modul ated
a the deviation determined by PARAMETER_15 RX RSSI 1 kHz audio deviation
(0to 20) (kHz). Thisvaueistypicaly 2.9 kHz. The Test Software queries the
TRU for the reported RSSI level. The resulting path gain is determined by the
eguation below and is displayed on the screen.

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

If the path gain exceeds the limits set by PASS/FAIL LIMIT_35TXD TDMA mod
acc frequency error (Hz) path gain the user will be given the option to adjust the
RMC gain. Selecting yes, will display an adjustment meter. Manually adjust the
RMC gain until needle lies within the specification lines of the meter.
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Once the adjustment has been made, the user can choose to repeat the
measurement to verify the adjustment was made correctly.

NOTE: It is not recommended that you make changesto the RM C gain without thoroughly examining
other factors that may have caused error. The Test Set will provide several scenarios for you
to examine before making any hardware adjustments.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_12 - RXA RSSI/MCGAIN Offset and Gain

The second part of this test measures the RSSI Offset and allows the user to
compensate for differencesin path gain and detector variances in individual
receivers by adjusting the internal TRU RSSI offset (MCGAIN). The Test Set
injects the modulated RF signal into the RMC input or receiver shelf input. The
Test Software queries the TRU for the reported RSSI level, and calculates the
RSSI error using the following equation:

RSS error = reported RSS from TRU - sector gain - RF level.

If the resulting RSSI error exceeds the limits set by PASS/FAIL LIMIT_13 RX
RSSI/M CGAIN offset error (dB), the Test Software will adjust the TRU RSSI Gain
until the reported RSSI error equals zero to minimize RSSI error, if
PARAMETER_23 RX RSSI/MCGAIN adj [0=no 1=fail 2=always] isset to 1 or 2. If
the Test Software cannot set the offset after five attempts, the user will be
prompted to manually set the offset.

The last part of the test is a query of the RSSI offset value that has been
programmed into the radio. The programmed value is compared to PASSFAIL
LIMIT_40 RX RSSI/MCGAIN internal rssi offset (dB) to determine if the
programmed value is within acceptable limits.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_12 - RXA RSSI/MCGAIN Offset and Gain

NOTE: When testing at the typical original receive multi-coupler (RMC) input, the sector gainis4 dB.
In a typical enhanced RMC, the sector gain is 4 to 6 dB. This accounts for the path gain
between the RM C input and the radio backplane input. If testing is conducted at the shelf, the
Test Software will always compensate the RF generator input level for the receiver shelf
splitter loss. This makes the RF signal level appear to be at the radio backplane. In such case,
there is no gain and the sector gain during shelf testing is O dB.

For example, suppose that the path gainis 4 dB and an RF signa of -84 dBm isinput into the
RMC. Theoretically, a TRU with no internal RSS! offset will report a-80 dBm RSS! level.
Since the detector in a TRU is not ideal, in some cases the internal RSSI offset is needed to
make the TRU report —80 dBm. Because the reported RSS! level is different than the input
level, the Test Software needsto know the difference to properly set the RSSI offset and check
theRSSI linearity level. The Sect or Gai n fieldson theInitialization Screen arethe method
of telling the Test Software the difference between the input level and the reported level.

It is possible for the receiver path gain to be increased to improve the signal strength in rural
areas or decreased to reduce intermods in urban areas. In this case, the path gain is no longer
4 dB. Depending on your system design, you may or may not want your sector gains on the
Initialization Screen to remain at 4 dB. Y ou should consult with your engineering department
to determine how to set the offsets for these areas.
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It is aso possible to use the sector gains to create an artificial receiver path gain or path loss
(sometimes referred to as a system offset) to vary the handoff level s between sectors. To allow
for sector variations, three sector gains fields have been provided on the Initialization Screen.
Varying handoff levels between sectors may result in better system performance if done
correctly, and will certainly result in worse system performance if not done correctly.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_12 - RXA RSSI/MCGAIN Offset and Gain

Parameters Used
e PARAMETER_11 GN enter chan [0O=edit fr 1=prompt 2=L CR]
e PARAMETER _12GNread TRU load & rev data [0=no 1=yes]|
e PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
+  PARAMETER_25RX RSSI/MCGAIN off RF level (-50 to -110) (dBm)
e PARAMETER_35RX test w/external splitter [0=no 1=yes]
« PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
e PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
e PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER_46 GN if test fails [0=continue 1=stop]

Pass/Fail Limits Used
«  PASS/FAIL LIMIT_13RX RSSI/MCGAIN offset error (dB)
« PASSIFAIL LIMIT_14 RX RSSI/MCGAIN path gain (dB)
« PASSFAIL LIMIT_40 RX RSSI/MCGAIN internal rssi offset (dB)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_13 - RXB RSSI/MCGAIN Offset and Gain

TEST_13- RXB RSSI/MCGAIN Offset and Gain

Thistestissimilar to TEST_12 - RXA RSSI/MCGAIN Offset and Gain, but is
applied to receiver B (RXB). Seethe previoustest. The Test Software will usethe
parameters with an RXB prefix.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 14 - RTA Audio Level

TEST_14 - RTA Audio Level

Thistest uses RF loopback and measures the level of the TX FM deviation that
results from amodulated signal applied to an RX input. The Test Set signal
generator level is set to -50 dBm and modulated at adeviation of 29 kHz at al
kHz rate. The TRU audio sensitivities are set to —18 dBm. The TX FM deviation
is measured and compared to the valuein PASS/FAIL LIMIT_03 RT audio
deviation (kHz).

After the test the TX and RX audio sensitivities are restored to their original
values.

Analyzer Settings

Parameter s Used

Pass/Fail Limits Used

IF Filter: 30 kHz bandwidth
AF Filter 1; 300 Hz HPF
AF Filter 2: 3 kHz LPF

Detector: rms times 1.414

PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
PARAMETER_12 GN read TRU load & rev data [0=no 1=yes]
PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
PARAMETER_35 RX test w/external splitter [0=no 1=yes]
PARAMETER_36 RX tests perform at [0=Rcvr shelf 1=RMC]
PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
PARAMETER_46 GN if test fails [0=continue 1=stop]

PASS/FAIL LIMIT_03RT audio deviation (kHz)

150

S:\HP11807B\OPT044DR\newopt44tr\TESTPARA.FB5



Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_15 - RTB Audio Level

TEST_15- RTB Audio Leve

Thistest isthe same asTEST_14 - RTA Audio Level applied to receiver B (RXB).
See the previous test. The Test Software will use the parameters with an RXB
prefix.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_16 - TX Frequency Error

TEST_16 - TX Frequency Error

Thistest turns on the PA connected to the transceiver being tested, measures the
frequency and computes the frequency error based on the channel number entered
into the Channel field on the Initialization Screen.

The PA power is set to level 0.
Pass/fail limits and measured results are displayed in kHz.

The tune mode of the RF analyzer in the Test Set is set to Aut o. In this mode the
Test Set will acquire the strongest signal that exceeds the frequency counter
threshold. At least one milliwatt must be supplied to the Test Set RF IN/OUT
connector for the counter to acquire and measure the frequency.

Analyzer Settings

* Frequency Counter Gate Time: 50 ms

Parameters Used
e PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER 46 GN if test fails [0=continue 1=stop]

Pasg/Fail Limits Used
e PASS/FAIL LIMIT_20TX frequency error (kHz)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_17 - TX Maximum Power and Power Level

TEST_17- TX Maximum Power and Power L evel

This test checks the Power Amplifier power output at each of the power levels
selected in parameter 42 TX power, test down to pwr lev. See the description of
"PARAMETER 42 TX power, test down to pwr lev (0-7)" on page 225.

Adjustment

NOTE: If a Base Station of type NONE or MCPA is to be tested, the Test Software will check the
maximum power and the nominal gain. If the settings are incorrect, the Test Software will
display a prompt for the settings. The combination of the two settings (maximum power and
nominal gain) must be less than 27. If the settings are incorrect and you elect to continue
without changing the settings, the power step checks will not be performed.

If you select atype MCPA Base StationintheBase st ati on Radi o field of the
Initialization Screen, no adjustment procedure will be performed.

If you select a Base Station of any type other than MCPA intheBase st ati on
Radi o field of the Initialization Screen, the Test Software will perform the
adjustment procedure if all three of the following conditions are met:
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If the power level isO.
If PARAMETER 41 TX power adjust [0=no 1=fail 2=always] isset to 1 or 2.
If PARAMETER_40 TX pow ref from TRU settings [0=no 1=yes] isset to 0.
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Thereisalso afurther condition, and that pertains to whether the selected Base
Station radio istype FMPA+, or not.

If you select the FMPA typeintheBase St ati on Radi o fieldinthelnitialization
Screen, and if PARAMETER _41issetto 1 or 2, the Test Software will display ameter
and prompt you to set the power level by adjusting the FMPA+ front panel trimming
potentiometer.

If you select any type other than FMPA inthe Base Stati on Radi o field inthe
Initialization Screen, the Test Software will adjust automatically theinternal TRU max-
imum power setting to obtain the entered value.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 17 - TX Maximum Power and Power Level

Results Output

Results will be calculated and displayed for power and loss as described in the
following sections.

Power Calculation and Display

Three outputs will be displayed for each power level tested:

e TX power level x in dBm
e TX power level x in Watts

e TX pwr x err from (calculated power) dBm

The measured power error for power level O will be compared with the values
entered in PASS/FAIL LIMIT_22 TX power error at power level 0 (dB). The
measured power error for power levels 1 through 7 will be compared with the
values entered in PASS/FAIL LIMIT_21 TX power error (dB).

The calculated power will be determined by the following equation:
Calculated Power = Max Power — [ Power Level (0to 7) * Power Step]

In this equation, the maximum power and the power step will be obtained as
follows:

Max Power will be obtained by one of the following two methods:

1 If PARAMETER_ 40 TX pow ref from TRU settings [0=no 1=yeq] is setto 1
and the Base Station type is not MCPA or FMPA+, the Max Power will be deter-
mined by reading the TRU max power from the internal settings in the TRU.

2 If PARAMETER_39is set to 0, the Max Power will be determined by reading the
value entered on the Initialization Screen. If the power amplifier is type FMPA+ or
MCPA, this second method will be always used.

Power Step will be obtained by reading the TRU internal power step setting.

L oss Calculation and Display

The combiner and duplexer losswill be computed by the Test Software if
PARAMETER_40 TX pow ref from TRU settings [0=no 1=yes] is set to 0 and the
Base Station radio selected is not type FMPA+, MCPA, or NONE. The Test
Software will display the result.

e TX combiner/duplexer loss
or

e TX backplane loss
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_17 - TX Maximum Power and Power Level

The combiner/duplexer and backplane loss will be compared with the value
entered in PASS/FAIL LIMIT_19 TX combiner/duplexer or backplane loss.

Thislosswill be computed using the following equation:

Combiner/ Duplexer + Backplane Loss = TRU Internal Power Level -Measured
Power Level

or

Backplane Loss = TRU Internal Power Level -Measured Power Level

Important Consider ations

The PA power will be measured using a peak detector connected to the output of a
dual-diode RF detector. If there is amplitude modulation on the signal, the
measured power will include the effect of the peak fluctuations of the power and
will read higher than the average power. The residual AM should be checked if
there is higher than expected power. (See TEST_19 - TX Residual AM on page
158.)

Power measurement accuracy depends on the accuracy of the values that you have
obtained for the TX path losses. Path losses may be measured using the Measure
Cable Loss test, which isinvoked fromtheUti | i ti es field in the Initialization
Screen.
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Measurement accuracy will be degraded for power levels below 5 dBm.

Parameters Used
e PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_39 TX duplexer/combiner loss
e PARAMETER 40TX pow ref from TRU settings [0=no 1=yeq]|
* PARAMETER_41TX power adjust [0=no 1=fail 2=always]|
e PARAMETER 42 TX power, test down to pwr lev (0-7)
e PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER 46 GN if test fails [0=continue 1=stop]
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 17 - TX Maximum Power and Power Level

Pass/Fail Limits Used
e PASS/FAIL LIMIT_19TX combiner/duplexer or backplane loss
e PASSFAIL LIMIT_21TX power error (dB)
e PASSFAIL LIMIT_22 TX power error at power level 0 (dB)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_18 - TX SAT Frequency and Deviation

TEST 18- TX SAT Frequency and Deviation

Thistest setsthe TX SAT to each of the three SAT frequencies, measures the
transmitted SAT frequency and deviation, and compares the results to pass/fail
limits. The power is set to power level 0.

At the end of the test, the SATGEN isturned off, and the PA power is turned off.

Analyzer Settings
* IF Filter: 30 kHz bandwidth
e AF Filter 1: 300 Hz HPF
e AF Filter 2: 15 kHz LPF
* Detector: rms times 1.414

* Frequency Counter Gate Time: 1 s

Parameters Used
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e PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]

e PARAMETER 46 GN if test fails [0=continue 1=stop]

|red/ssed pue ‘Jajaweled ‘1S

Pass/Fail Limits Used
e PASSIFAIL LIMIT_25TX SAT deviation (kHz)
e PASS/FAIL LIMIT_26 TX SAT frequency error (Hz)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_19 - TX Residual AM

TEST_19 - TX Residual AM

Thistest checkstheresidual AM of the PA. The power is set to power level 0. The
TRU RF tone generator is turned on during thistest.

The PA isturned off when the test is complete.

Analyzer Settings

Parameter s Used

Pass/Fail Limits Used

IF Filter: 230 kHz
AF Filter 1: 50 Hz HPF
AF Filter 2: 15 kHz LPF

Detector: rms

PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
PARAMETER_12 GN read TRU load & rev data [0=no 1=yes]
PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
PARAMETER_46 GN if test fails [0=continue 1=stop]

PASS/IFAIL LIMIT_23TX residual AM deviation (%)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_20 - TX Residual FM

TEST_20- TX Residual FM

Thistest checksthe residual FM of the PA. The power level is set to power level
0.

Analyzer Settings
* IF Filter: 30 kHz
* AF Filter 1: 300 Hz HPF
* AF Filter 2: 3 kHz LPF

¢ Detector: rms

Parameters Used
e PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=LCR]
e PARAMETER_12GNread TRU load & rev data [0=no 1=yes]
e PARAMETER_43TX tests perform at [0=PA shelf 1=Comb]
« PARAMETER_46 GN if test fails [0=continue 1=stop]
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Pass/Fail Limits Used
«  PASSFAIL LIMIT_23TX residual AM deviation (%)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 21 - TX Wideband Data Deviation

TEST_21 - TX Wideband Data Deviation

Analyzer Settings

This test checks the deviation of the transmitted signal when it is transmitting
wideband data. The wideband signal applied to the transmitter is demodulated and
the positive and negative peak excursions are measured and compared to PASS
FAIL LIMIT_28 TX wideband data deviation (kHZz).

If PARAMETER_44 TX wideband data test BW [0=no 1=yes| is set to 1, the data
bandwidth spectrum of the transmitted signal will also be checked. A spectrum
analyzer span of 50 kHz would be used which sets the resolution BW to 1 kHz.
The signa is measured on the spectrum analyzer with the spectrum analyzer
reference level set 10 dB above the level queried from Base Station maximum
power setting. Thelevel of the signal offset from the carrier by plus and minus 12
kHz is checked using the marker function of the spectrum analyzer. The results
are compared with PASS/FAIL LIMIT_27 TX wideband dataBW @ +/-12 kHz
offset (dBc).

For wideband data deviation

* |IF Bandwidth: 230 kHz

* AF Analyzer Filter 1: 50 Hz HPF

e AF Analyzer Filter 2: >99 kHz LPF
* Detectors: Peak +

For TX data bandwidth @ +/- 12 kHz
e Spectrum Analyzer Span: 50 kHz
* Detector: Peak hold
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 21 - TX Wideband Data Deviation

Parameters Used
e PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yeg]|
e PARAMETER_43TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER_44 TX wideband data test BW [0=no 1=yes]
e PARAMETER 46 GN if test fails [0=continue 1=stop]

Pasg/Fail Limits Used
e PASS/FAIL LIMIT_27 TX wideband data BW @ +/-12 kHz offset (dBc)
e PASS/FAIL LIMIT_28 TX wideband data deviation (kHz)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 22 -TX 1 kHz Tone Generator

TEST_22-TX 1 kHz Tone Gener ator

Thistest is performed to verify the accuracy of the modulated RF signal
transmitted by the Base Station. The test is executed in the following manner:

Analyzer Settings

Parameter s Used

Pass/Fail Limits Used

Test Set instructs the Base Station to generate a 1 kHz tone with 8 kHz deviation.
Base station transmits the desired tone with deviation.
Test Set receives and demodulates the signal sent by the Base Station.

This demodulated signal is tested for any frequency error with respect to the expected
1 kHz. Limits for the frequency error are set as indicatddiBS/FAIL LIMIT_17
TX 1 kHztone generator audio frequency (Hz).

The deviation of the 1 kHz tone is measured and compared to the expected 8 kHz
deviation. Limits for the deviation error are set as indicatNBS/FAIL LIMIT_18
TX 1kHztone generator FM deviation (kHz).

Detector: Pk+

Filter 1: 300 Hz HPF
Filter 2: 3 kHz LPF
IF Filter: 30 kHz

PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
PARAMETER_12 GN read TRU load & rev data [0=no 1=yes]
PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
PARAMETER_46 GN if test fails [0O=continue 1=stop]

PASS/FAIL LIMIT_17TX 1kHztone generator audio frequency (Hz)
PASS/FAIL LIMIT_18 TX 1 kHztone generator FM deviation (kHz)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_23 - TXD TDMA Uncalibrated Power

TEST_23- TXD TDMA Uncalibrated Power

This test measures the power of the transmitter while it is transmitting in the
digital mode. The power meter in the Test Set is used to measure the power of the
TDMA signal. A correction factor is used to correct for the characteristics of the
power meter. The HP 83204A, Option 001, TDMA Dual-Moaode Cellular Adapter
isnot required to run thistest. Another TDMA power test, TEST_24-TXD TDMA
Calibrated Power measures the TDMA signal at an intermediate frequency in the
HP 83204A, Option 001. Seethe description of TEST_24- TXD TDMA Calibrated
Power on page 165.

POWER The power measurement accuracy obtained in this test depends on the level of the
MEASUREMENT amplitude modulation that results from the digital modulation on the TDMA signal. A
ACCURACY correction factor for the characteristics of the power meter was obtained using asignal with

avery low Error Vector Magnitude. If the signal you are measuring has amplitude

modul ation that is much different from that of an ideal signal, a power measurement error
will be introduced. If you run TEST_24 - TXD TDMA Calibrated Power these sources
of error will not be present. Use TEST_24 if you suspect there may be an error. Use
TEST_23if youwant to measure the power of aTDMA transmitter without an HP 83204A,
Option 001, TDMA Dual-Mode Cellular Adapter attached to the top of an HP 8921A Test
Set. TEST_23 runs somewhat faster than TEST_24 because the TRU is kept in the digital
mode throughout the test.
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Thistest checks the Modulating Power Amplifier power output at each of the
power levels selected in PARAMETER_42 TX power, test down to pwr lev (0-7).
See the description of this parameter later in this chapter.

If PARAMETER_40 TX pow ref from TRU settings [0=no 1=yes] is set to 1, the
maximum power is determined by reading the TRU max power from the interna
settingsin the TRU. If parameter 40 is set to 0, the maximum power is determined
by reading the value entered on the Initialization Screen.

The power error is compared to the pass/fail limit and is displayed after the power
measurement is made.

Power measurement accuracy depends on the accuracy of the values you have
obtained for the PA path losses. Path losses are measured using TEST_40 - GN
Cable Loss, which is automatically executed each time the Test Set power is
cycled.

At the end of the test, the PA isturned off and set to power level 0.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_23 - TXD TDMA Uncalibrated Power

Parameters Used
e PARAMETER_11 GN enter chan [0O=edit fr 1=prompt 2=L CR]
e PARAMETER _12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_39 TX duplexer/combiner loss
e PARAMETER 42 TX power, test down to pwr lev (0-7)
e PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER 46 GN if test fails [0=continue 1=stop]

Pasg/Fail Limits Used
e PASSFAIL LIMIT_39TXD TDMA power error (dB)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_24 - TXD TDMA Calibrated Power

TEST_24 - TXD TDMA Calibrated Power

THISTEST RUNSON Thistest runsononly the HP 8921A Test Set, Options 500 or 503. The HP 8921A, Option

THE HP8921A, 500 is acombination of an HP 8921A and an HP 83204A, Option 001, TDMA Cellular

OPTIONS 500, 503 Adapter. The HP 8921A, Option 503 isacombination of an HP 8921A and an HP 83204A,
Option 003, TDMA/CDPD Cellular Adapter.

This test measures the power of the TRU while it is transmitting in the digital
mode. Power is measured at the intermediate frequency (IF) of the HP 83204A,
Option 001, TDMA Dual-Mode Cdlular Adapter. In order to calibrate the paths
leading from the Test Set RF IN/OUT connector to the HP 83204A, Option 001
IF, an analog mode signal is activated in the TRU. The power of thissignal is
measured using the Test Set power meter and the HP 83204A, Option 001. A
calibration factor is then used to determine subsequent digital mode power
measurements. The analog signal is activated and measured prior to each digital
mode measurement.
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The power is checked at each of the power levels selected in PARAMETER_42
TX power, test down to pwr lev (0-7). See the description of this parameter later in
thischapter. If PARAMETER_40 TX pow ref from TRU settings[0=no 1=yes] is set
to 1, the maximum power is determined by reading the TRU max power from the
internal settings in the TRU. If parameter 40 is set to 0, the maximum power is
determined by reading the value entered on the Initialization Screen.
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The power error is compared to PASSFAIL LIMIT_39 TXD TDMA power error
(dB) and is displayed after the power measurement is made.

Power measurement accuracy depends on the accuracy of the values you have
obtained for the PA path losses. Path losses may be measured using TEST_40 -
GN Cable Loss which is automatically executed each time the Test Set power is
cycled.

At the end of thetest, the PA isturned off and set to power level 0.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 24 - TXD TDMA Calibrated Power

Parameters Used
e PARAMETER_11 GN enter chan [0O=edit fr 1=prompt 2=L CR]
e PARAMETER _12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_39 TX duplexer/combiner loss
e PARAMETER 42 TX power, test down to pwr lev (0-7)
e PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER 46 GN if test fails [0=continue 1=stop]

Pasg/Fail Limits Used
e PASSFAIL LIMIT_39TXD TDMA power error (dB)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_25 - TXD TDMA Adjacent Channel Power

TEST_25- TXD TDMA Adjacent Channel Power

THISTEST RUNSON Thistest runson only the HP 8921A Test Set, Options 500 or 503. The HP 8921A, Option

THE HP 8921A, 500 is acombination of an HP 8921A and an HP 83204A, Option 001, TDMA Cellular

OPTIONS 500, 503 Adapter. The HP 8921A, Option 503 isacombination of an HP 8921A and an HP 83204A,
Option 003, TDMA/CDPD Cellular Adapter.

This test measures the adjacent channel power in several channelsin the vicinity
of the channel you have entered into the Channel field on the Initialization
Screen. The adjacent channel power isthe ratio of the power in a measurement
bandwidth to the power of the desired transmitter signal.

In thistest the Test Software setsthe PA power to alevel of 46.5 dBm. At the end
of thetest, the PA isturned off and set to power level 0. The PA power is set back
toitsoriginal level.

Parameter s Used
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e PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]

e PARAMETER 46 GN if test fails [0=continue 1=stop]
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Pass/Fail Limits Used
e PASS/FAIL LIMIT_28 TX wideband data deviation (kHz)
e PASS/FAIL LIMIT_29 TXD TDMA adjacent channel power (dB)
e PASS/FAIL LIMIT_30TXD TDMA alternate 1 channel power (dB)
e PASS/FAIL LIMIT_31TXD TDMA alternate 2 channel power (dB)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_26 - TXD TDMA Modulation Accuracy

TEST_26- TXD TDMA Modulation Accuracy

THISTEST RUNSON Thistest runsononly the HP 8921A Test Set, Options 500 or 503. The HP 8921A, Option

THE HP8921A, 500 is acombination of an HP 8921A and an HP 83204A, Option 001, TDMA Cellular

OPTIONS 500, 503 Adapter. The HP 8921A, Option 503 isacombination of an HP 8921A and an HP 83204A,
Option 003, TDMA/CDPD Cellular Adapter.

This test measures the accuracy of the modulation on the transmitted signal .
Several sources of error are calculated and displayed. Seethe pass/fail limitslisted
for thistest for the descriptions of these items that contribute to the modulation
accuracy.

The PA power is set to Power Level O for thistest.

Parameters Used
* PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
e PARAMETER_12GNread TRU load & rev data [0=no 1=yes]|
« PARAMETER_43TX testsperform at [0=PA shelf 1=Comb]
« PARAMETER_46 GN if test fails [0=continue 1=stop]
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Pass/Fail Limits Used

Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_26 - TXD TDMA Modulation Accuracy

PASS/FAIL LIMIT_32TXD TDMA maod acc error vector mag peak (%)
PASS/FAIL LIMIT_33TXD TDMA maod acc error vector magnitude (%)
PASS/FAIL LIMIT_34TXD TDMA mod acc EVM 10 averages (%)
PASS/FAIL LIMIT_35TXD TDMA mod acc frequency error (Hz)
PASS/FAIL LIMIT_36 TXD TDMA mod acc magnitude error (%)
PASS/FAIL LIMIT_37 TXD TDMA mod acc origin offset (dBc)
PASS/FAIL LIMIT_38 TXD TDMA mod acc phaseerror (deg)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 27 - RX Standard Tests

TEST_27 - RX Standard Tests

NOTE:

This test preforms a comprehensive receiver check. It is similar to TEST_29 - RX Quick
Tests. However, thetotal timefor thistest is considerably longer than that of Test 29. Thistest
isincluded in the current software version to provide backward compatibility for those users
who need it.

Thistest performs the receiver tests in an optimum order to minimize cable
connections. The tests are performed in the following order:

First on Receiver A

e TEST _02- RXA SINAD Sensitivity
e TEST_04-RXA SAT Detection

e TEST _06- RXA ST Detection

e TEST_08- RXA RSSI Linearity

e TEST _14-RTA Audio Level

then on Receiver B

e TEST_03- RXB SINAD Sensitivity
e TEST_05- RXB SAT Detection

e TEST_07- RXB ST Detection

« TEST_09- RXB RSS! Linearity

e TEST_15-RTB AudioLevel

The antennas on which each test is performed is determined by the Sect or field
on the Initialization Screen and PARAMETER_31 RX SINAD test all ants [0=no
1=yeg].

The first antenna will be tested completely before testing of the next antenna
begins. Thiswill minimize the cable connections, and hence speed up the testing
process.

To speed up testing when RSSI Linearity is selected to be tested on all antennas,
the RSSI level will be checked on the primary antennas at the RF levels
determined by PARAMETER_17 RX RSS! linearity RF level high (0 M ax) (dB) and
PARAMETER_18 RX RSS! linearity RF level low (- 110 Min) (dB). On the other
antennas, it will be checked only at the level determined by parameter 25 RX
RSSI/MCGAIN off RF level (=50 to -110). The primary antennas are those
selected in the Sect or field on the Initialization Screen.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 27 - RX Standard Tests

Analyzer Settings

Analyzer settings will change throughout the test. Refer to the settings for each of
theindividual tests.

Parameters Used
* PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=LCR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
«  PARAMETER_15RX RSSI 1 kHz audio deviation (0 to 20) (kHz)
«  PARAMETER_16 RX RSS! lin chk w/o offset [0=no 1=yes]
«  PARAMETER_17 RX RSS! linearity RF level high (0 Max) (dB)
«  PARAMETER_18RX RSS! linearity RF level low (- 110 Min) (dB)
«  PARAMETER_25RX RSSI/MCGAIN off RF level (-50 to -110) (dBm)
e PARAMETER 27 RX SAT & ST test @ extremes [0=no 1=yes]
«  PARAMETER_28RX SAT detection RF level (dBm)
«  PARAMETER_29 RX SINAD (dB)
«  PARAMETER_30RX SINAD RF level for set & measure (dBm)
« PARAMETER_31RX SINAD test all ants[0=no 1=yes]
e PARAMETER 32 RX SINAD test by set & meas [0=no 1=yes]|
«  PARAMETER_33RX SINAD test level deviation (kHz)
+  PARAMETER_34 RX ST detection RF level (dBm)
e PARAMETER_35RX test w/external splitter [0=no 1=yes]
* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
«  PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
+  PARAMETER_38RXB test ant [0=None 4,5,6=single 7=all]
e PARAMETER_46 GN if test fails [0=continue 1=stop]
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 27 - RX Standard Tests

Pass/Fail Limits Used

PASS/FAIL LIMIT_03RT audio deviation (kHz)
PASS/FAIL LIMIT_04 RX RSS! level @ 0 dBm (dB)
PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)
PASS/FAIL LIMIT_06 RX RSS! level err @ -60 dBm (dB)
PASS/FAIL LIMIT_07 RX RSS! level err @ -70 dBm (dB)
PASS/FAIL LIMIT_08 RX RSS! level err @ -80 dBm (dB)
PASS/FAIL LIMIT_09 RX RSS! level err @ -90 dBm (dB)
PASS/FAIL LIMIT_10RX RSS! level err @ -100 dBm (dB)
PASSFAIL LIMIT_11RX RSS! level err @ -110 dBm (dB)
PASS/FAIL LIMIT_15RX SINAD for set & measure (dB)
PASS/FAIL LIMIT_16 RX SINAD sensitivity RF level (dBm)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_28 - TX Standard Tests

TEST_28- TX Standard Tests

NOTE: This test performs a comprehensive transmitter check. It issimilarto TEST_30 - TX Quick
Tests. However, thetotal timefor thistest is considerably longer than that of Test 30. Thistest
isincluded in the current software version to provide backward compatibility for those users
who need it.

This test performs the anal og transmitter tests in the following order:
e TEST_16-TX Frequency Error

e TEST_17- TX Maximum Power and Power Level

e TEST_18- TX SAT Frequency and Deviation

e TEST_19-TX Residual AM

e TEST_20-TX Residual FM

e TEST_21-TX Wideband Data Deviation
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Analyzer Settings

Analyzer settings will change throughout the test. Refer to the settings for each of
theindividual tests.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_ 28 - TX Standard Tests

Parameters Used

Pasg/Fail Limits Used

PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
PARAMETER_12 GN read TRU load & rev data [0=no 1=yes]
PARAMETER_39 TX duplexer/combiner loss
PARAMETER_40 TX pow ref from TRU settings[0=no 1=yes]
PARAMETER_41 TX power adjust [0=no 1=fail 2=always]|
PARAMETER_42 TX power, test down to pwr lev (0-7)
PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
PARAMETER_44 TX wideband data test BW [0=no 1=yes]
PARAMETER_46 GN if test fails [0=continue 1=stop]

PASS/FAIL LIMIT_19 TX combiner/duplexer or backplane loss
PASS/FAIL LIMIT_20TX frequency error (kHz)

PASS/FAIL LIMIT_21TX power error (dB)

PASS/FAIL LIMIT_22 TX power error at power level 0 (dB)
PASSIFAIL LIMIT_23TX residual AM deviation (%)

PASSIFAIL LIMIT_25TX SAT deviation (kHz)

PASS/FAIL LIMIT_26 TX SAT frequency error (Hz)

PASS/FAIL LIMIT_27 TX wideband data BW @ +/-12 kHz offset (dBc)
PASS/FAIL LIMIT_28 TX wideband data deviation (kHZz)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 29 - RX Quick Tests

TEST_29 - RX Quick Tests

Thistest performs al the RX measurements, similar to TEST_27 - RX Standard
Tests, however, because of differencesin the code, it runs considerably faster.

Thistest performs the receiver testsin an optimum order to minimize cable
connections. The tests are performed in the following order:

First on Receiver A

e TEST_12- RXA RSSI/MCGAIN Offset and Gain

« TEST_08-RXA RSSI Linearity

e« TEST_02- RXA SINAD Sensitivity

e TEST_14-RTA Audio Level

e TEST _04- RXA SAT Detection (does not check falsing)
e TEST_06- RXA ST Detection (does not check falsing)

then on Receiver B
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e TEST_ 13- RXB RSSI/MCGAIN Offset and Gain

e TEST_09-RXB RSS Linearity

e TEST _03-RXB SINAD Sensitivity

e TEST_15- RTB Audio Level

e TEST_05- RXB SAT Detection (does not check falsing)
e TEST_07- RXB ST Detection (does not check falsing)
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The antennas on which each test is performed is determined by the Sect or field
on the Initialization Screen, and PARAMETER_31 RX SINAD test all ants[0=no
1=yes], and PARAMETER_26 RX RSSI/MCGAIN test all ants[0=no 1=yes].

The first antenna will be tested completely before testing of the next antenna
begins. Thiswill minimize the cable connections, and hence speed up the testing
process.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 29 - RX Quick Tests

To speed up testing when RSSI Linearity is selected to be tested on all antennas,
the RSSI level will be checked on the primary antennas at the RF levels
determined by PARAMETER_17 RX RSS! linearity RF level high (0Max) (dB) and
PARAMETER_18 RX RSS! linearity RF level low (- 110 Min) (dB). On the other
antennas, it will be checked only at the level determined by PARAMETER_25RX
RSSI/M CGAIN off RF level (-50t0-110) (dBm). The primary antennas are those
selected in the Sect or field on the Initialization Screen.

Analyzer Settings

Analyzer settings will change throughout the test. Reference the settings for each
of theindividual tests.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 29 - RX Quick Tests

Parameters Used
* PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=LCR]
e PARAMETER 12GNread TRU load & rev data [0=no 1=yeg]|
* PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
«  PARAMETER_15RX RSSI 1 kHz audio deviation (0 to 20) (kHz)
«  PARAMETER_16 RX RSS! lin chk w/o offset [0=no 1=yes]
«  PARAMETER_17 RX RSS! linearity RF level high (0 Max) (dB)
«  PARAMETER_18RX RSSI linearity RF level low (- 110 Min) (dB)
«  PARAMETER_25RX RSSI/MCGAIN off RF level (-50 to -110) (dBm)
e PARAMETER 27 RX SAT & ST test @ extremes [0=no 1=yes]
«  PARAMETER_28RX SAT detection RF level (dBm)
«  PARAMETER_29 RX SINAD (dB)
«  PARAMETER_30RX SINAD RF level for set & measure (dBm)
«  PARAMETER_31RX SINAD test all ants[0=no 1=yes]
e PARAMETER_ 32 RX SINAD test by set & meas[0=no 1=yes]|
«  PARAMETER_33RX SINAD test level deviation (kHz)
«  PARAMETER_34 RX ST detection RF level (dBm)
« PARAMETER_35RX test w/external splitter [0=no 1=yes]
* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
«  PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
+  PARAMETER_38RXB test ant [0=None 4,5,6=single 7=all]
e PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER_46 GN if test fails [0=continue 1=stop]
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions

TEST 29 - RX Quick Tests

Pass/Fail Limits Used

PASS/FAIL LIMIT_03RT audio deviation (kHz)
PASS/FAIL LIMIT_04 RX RSS! level @ 0 dBm (dB)
PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)
PASS/FAIL LIMIT_06 RX RSS! level err @ -60 dBm (dB)
PASS/FAIL LIMIT_07 RX RSS! level err @ -70 dBm (dB)
PASS/FAIL LIMIT_08 RX RSS! level err @ -80 dBm (dB)
PASS/FAIL LIMIT_09 RX RSS! level err @ -90 dBm (dB)
PASS/FAIL LIMIT_10RX RSS! level err @ -100 dBm (dB)
PASSFAIL LIMIT_11RX RSS! level err @ -110 dBm (dB)
PASS/FAIL LIMIT_13 RX RSSI/MCGAIN offset error (dB)
PASS/FAIL LIMIT_14 RX RSSI/MCGAIN path gain (dB)
PASS/FAIL LIMIT_15RX SINAD for set & measure (dB)
PASS/FAIL LIMIT_16 RX SINAD sensitivity RF level (dBm)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 30 - TX Quick Tests

TEST_30- TX Quick Tests

Thistest performs al the TX measurements, smilar to TEST_28- TX Standard
Tests, however, because of differencesin the code, it runs considerably faster.

Thistest performs the transmitter tests in an optimum order to minimize cable
connections. The tests are performed in the following order:

e TEST_16-TX Frequency Error

e TEST_18- TX SAT Frequency and Deviation
e TEST _22-TX 1kHz Tone Generator

e TEST_20- TX Residual FM

e TEST_21-TX Wideband Data Deviation

Analyzer Settings

Analyzer settings will change throughout the test. Refer to the settings for each of
the individua tests.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_30 - TX Quick Tests

Parameters Used
e PARAMETER_11 GN enter chan [0O=edit fr 1=prompt 2=L CR]
e PARAMETER _12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_39 TX duplexer/combiner loss
e PARAMETER 42 TX power, test down to pwr lev (0-7)
e PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]
e PARAMETER_44 TX wideband data test BW [0=no 1=yes]
e PARAMETER 46 GN if test fails [0=continue 1=stop]

PasgFail Limits Used
e PASSFAIL LIMIT_17TX 1 kHztone generator audio frequency (Hz)
e PASS/FAIL LIMIT_18TX 1 kHztone generator FM deviation (kHz)
e PASS/FAIL LIMIT_20TX frequency error (kHz)
«  PASSFAIL LIMIT_23TX residual AM deviation (%)
¢ PASSFAIL LIMIT_25TX SAT deviation (kHz)
e PASSFAIL LIMIT_26 TX SAT frequency error (Hz)
e PASS/FAIL LIMIT_27 TX wideband data BW @ +/-12 kHz offset (dBc)
e PASS/FAIL LIMIT_28 TX wideband data deviation (kHz)
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TEST_31 - TXD Standard Tests

TEST_31-TXD Standard Tests

Thistest performs the digital transmitter tests in the following order:
e TEST _26-TXD TDMA Modulation Accuracy

e TEST_25-TXD TDMA Adjacent Channel Power

e TEST 24-TXD TDMA Calibrated Power

Thistest performs these tests more quickly than if separated because it does not
calibrate the DSP gain as often.

Parameters Used
« PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]
e PARAMETER_12GNread TRU load & rev data [0=no 1=yes]|
* PARAMETER_39 TX duplexer/combiner loss
« PARAMETER_42TX power, test down to pwr lev (0-7)
«  PARAMETER_43TX tests perform at [0=PA shelf 1=Comb]
« PARAMETER_46 GN if test fails [0=continue 1=stop]
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 31 - TXD Standard Tests

Pass/Fail Limits Used
e PASS/FAIL LIMIT_29 TXD TDMA adjacent channel power (dB)
e PASS/FAIL LIMIT_30TXD TDMA alternate 1 channel power (dB)
e PASS/FAIL LIMIT_31TXD TDMA alternate 2 channel power (dB)
e PASS/FAIL LIMIT_32TXD TDMA mod acc error vector mag peak (%)
e PASS/FAIL LIMIT_33TXD TDMA mod acc error vector magnitude (%)
« PASSFAIL LIMIT_34TXD TDMA mod acc EVM 10 averages (%)
e PASSFAIL LIMIT_35TXD TDMA mod acc frequency error (Hz)
e PASS/FAIL LIMIT_36 TXD TDMA mod acc magnitude error (%)
e PASS/FAIL LIMIT_37TXD TDMA mod acc origin offset (dBc)
e PASS/FAIL LIMIT_38TXD TDMA mod acc phaseerror (deg)
e PASSFAIL LIMIT_39TXD TDMA power error (dB)
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TEST_32 - GN PA LED Alarm and TRU Display

TEST_32 -GN PA LED Alarm and TRU Display

ThisTEST determinesif the PA LED alarm and the TRU display are functioning.
First the LED alarm isturned on and the user is prompted to pressthe k1 (Yes)
key if it lighted. (The PA LED is checked for each PA except NONE.) Then, the
TRU display isset to al 8sfor al TRUs except TRUS. If the display is
functioning properly, pressthe k1 (Yes) key.

If you pressthe k2 (No) key for either of the answers, the results will be captured
asafailure.

Parameters Used
* PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=LCR]

Pasg/Fail Limits Used
There are no pass/fail limits used in thistest.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_33 - GN Standard PA and ANT Connections

TEST_33- GN Standard PA and ANT Connections

Thistest displays an arrangement of connections to the TRU and the Test Set. If
you are using a sequence of tests other than those in the supplied procedures, you
may wish to place thistest at the start of your sequence. It will provide you with
the necessary prompts for some of the equipment connections.

Thistest displays the following setup:

Parameters Used

Pass/Fail Limits Used

RS-232 Control Connections.

RF IN/OUT from the Test Set to the Base Station PA # (based on the TRU # selected
in theSl ot field on the Initialization Screen).

DUPLEX OUT from the Test Set to the Base Station ANT # (based on the value entered
in theSect or field of the Initialization Screen).

PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
PARAMETER_12 GN read TRU load & rev data [0=no 1=yes]
PARAMETER_26 RX RSSI/MCGAIN test all ants[0=no 1=yes]
PARAMETER_27 RX SAT & ST test @ extremes [0=no 1=yeg]|
PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
PARAMETER_38 RXB test ant [0=None 4,5,6=single 7=all]
PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]

There are no pass/fail limits used in this test.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_34 - GN Laptop Emulator

TEST_34- GN Laptop Emulator

Thistest gives you away to send commands to the TRU and display responses on
the Test Set screen. Y ou can run thistest standalone or insert it in your test
sequence. Thistest can aso be accessed by k5 (Lapt op) when afailure causesthe
test to stop, if thel f Unit - Under-Test Fails: fieldissetto St op (onthe
Execution Conditi ons screen).

COMMANDS MAY Sending a command to the TRU may change a condition required for testing. If you are
CHANGE TRU TEST  running thistest in a sequence with other tests, ensure that the proper state of the TRU is
CONDITIONS returned so testing can be performed.

Functions are displayed on the Test Set screen. Y ou can use the knob to select a
command. When you press the knob, available choices will be displayed. Use the
knob to select choices or enter characters, and use the data keypad to enter
numbers. After you enter the data or make a choice, the command together with
the parameters will be sent to the TRU.
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Responses from the TRU are displayed in the lower part of the screen. If the TRU
does not respond within 10 seconds, NO DATA will be displayed on the Test Set
screen.
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Screen Display Keys

Pressthe USER key Page Up to display commands that are above the top of the
displayed list. Pressthe USER key Page Down to display commands that are
below the bottom of the displayed list.
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TEST 34 - GN Laptop Emulator

Non-command Selections

Exiting the Test

Parameter s Used

Selecting Br eak from the command list is equivalent to pressing the BREAK key
on an RS-232 terminal.

From the command list, you can select Manual to create and send acommand that
isnot displayed in the command list. After selecting Manual you will be asked to
enter the charactersin the command. Press the knob if the upper two fields are not
aready highlighted. Use the cursor control choices, such asPosi t i on, together
with the charactersin the Choi ces: column to compose the command and
parameters you wish to send. Choose Done when the command is compl ete.

The Test Software does not perform any checks on the command you have
composed.

SdectingExit control will causethetest to exit. Or, pressthe k5 (Exi t ) when
you are done. It performs the same function asthe Exi t control selection.

Pressk2 (TRU Dat a) to display the current valuesin the TRU and enter and
download new ones. The functions available on this screen are similar to those in
TEST_01- TRU Read and Store TRU Settings. Y ou can return to the main part of
the Base Station commands test by pressing k5 (Exi t ) when the TRU Data screen
is displayed. See the description of TEST_01 - TRU Read and Store TRU Settings
on page 128.

* PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR]

« For the parameters that are used afteffikJ)( Dat a) is pressed, see the description of

TEST_01- TRU Read and Store TRU Settings on page 128.

Pass/Fail Limits Used

There are no pass/fail limits used in this test.
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TEST_35 - GN Manual Switch Control

TEST_35- GN Manual Switch Control

Thistest can be used to manually control RF switchesin your system. The RF
switches can be ones controlled by the optional Radio Interface Board or switches
in the HP 3488A Switch Matrix.

Place thistest asthe only test in a sequence, or at a point in your sequence when
you have to manually control a switch.

Thistest isadded so that you can manually control the switchesto any position to
calibrate your cables. Therefore, you will probably want to make atest sequence
with thistest first, followed by TEST_40 - GN Cable L oss. Repeat these two tests
in the sequence for as many switch positions as you wish to calibrate.

Thistest will not run successfully unless your switches are configured with entries
on the External Devices (or Edit Configuration) screen. See" Configuration,” in
chapter 6, on page 241.

Parameters Used
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There are no parameters used in this test.
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Pass/Fail Limits Used
There are no pass/fail limits used in this test.
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TEST_36 - GN Data Collection File Transfer

TEST_36 - GN Data Collection File Transfer

Thistest is designed to simplify the process of transferring data collection files
from amemory card to an external device.

e The user is prompted to remove the Test Software card and insert the memory card
containing saved data collection files

* A new screen containing the following fields will appear:
* Output port:
» Transfer selected files
» Purge (delete) selected files
» Exit data collection-file-transfer
* File List
< Select the desired output port. The choices are: HP-IB, addr 701, or serial port

* Files to be transferred must be selected from the list at bottom of screen. Rotate the
knob to the file list and select the desired tests. Selected tests will display an asterisk (*)
next to them.

* Select “Transfer selected files.” Files marked with an asterisk (*) will automatically be
transferred to the specified output port.

e The user may also delete any unwanted files from the memory card by selecting the
files to be deleted as described above and then selecting “Purge (delete) selected files.”

NOTE: For more information regarding data collectiosee "Data Collection (Saving and
Retrieving Test Results),” in chapter 6, on page 247. For more information regarding
HP-IB or Serial Port printingsee " Printing," in chapter 6, on page 267.

Parameters Used

There are no parameters used in this test.

Pasg/Fail Limits Used
There are no pass/fail limits used in thistest.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_37 - GN Swept Return Loss

TEST_37 - GN Swept Return Loss

TEST SIGNAL CAN Thistest radiates atest signal when it is used to test antennas or cables with antennas

CAUSE attached to them. Verify that the level and frequency span used for the test cannot result in

INTERFERENCE interference to another antenna nearby. Set " PARAMETER_13 GN RF lev for VSWR
and cablelosstests (dBm)" on page 215 for the minimum level that provides good
resol ution for the measurement you are making. Set the frequency range carefully.

After asingle sweep is taken, the tracking generator RF level is not changed. A
CW signal istherefore being applied to the antenna.

If you arein an areawith other receive antennas nearby, you may want to use the
AMPS Channel Return Loss Test provided with the HP 11807A Option 100
System Support Tests Software. This test measures the return loss at a frequency
offset from a selectable range of AMPS channels. See the System Support Tests
User’'s Guidgpart number 11807-90141) for details on loading and running this
test.

This test measures the return loss of acable or device in the swept mode. A SWR
bridge and a 6-dB pad are connected to the Test Set. The pad is used to improve
the mismatch between the SWR bridge and the ANT IN port on the Test Set. The
user is prompted at the start of the test to enter the start and stop frequencies. A
reference level is measured with a short or open and the return loss is measured
with the cable or antenna-under-test. The trace showing return loss over the
frequency band selected is displayed on the screen. The measurement value
returned is the worst case return lossin the sweep.
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A single sweep is taken shortly after the test starts. The RF level of the signal
generator is subsequently kept at the test level.

The trace can be viewed real time at the end of the test by pressing CANCEL,
TESTS, and selecting Spec Anl fromtheTo Scr een menu. To print this screen,
press SHIFT, PRINT (a compatible printer must be connected, and the Test Set
must be configured appropriately. See" Printing," in chapter 6, on page 267.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_37 - GN Swept Return Loss

Table7 Return Loss (0to 20 dB) to VSWR
ReturnLoss | 2 | 4| 6| 8| 10| 12| 14| 16| 18] 20
(dB)

VSWR infinity | 87 |44 |30 |23 |192|167 |150 | 138 | 1.29 | 1.22
VSWR can be calculated from the return loss. The following table contains some
of the values from a calculation.

Table8 Return Loss (20 to 40 dB) to VSWR
Re“é(;g)mss 20 | 2 | 24| 26| 28| 3 | 32| 3 | 3 | 38| 40
VSWR 122 | 117 | 1.13 | 111 | 1.08 | 1.07 | 1.05 | 1.04 | 1.03 | 1.03 | 1.02

The following formula can be used to determine the VSWR from the return loss
(=RL in dB):
-RL

1+10%°
-RL

1-10%°

VSWR =

VSWR is sometimes stated as a ratio. For example: 1.2:1 or “one point two to
one” VSWR. The first number is given in the tables and formula. The second
number is always one.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_37 - GN Swept Return Loss

Estimating Antenna Return L oss

If you are measuring the return loss of an antenna connected to the end of aknown
good feed line, you can determine the approximate return loss of the antenna by
subtracting twice the line loss. For example, if you measure areturn loss of 24 dB
and theline is known to have 2 dB loss, the estimated return loss of the antennais
20 dB. Thisestimateisin error if the coaxial line and connectors do not have a
return loss somewhat greater than 24 dB.

TYPICAL RETURN Return lossis aratio of input power to reflected power. For example, if 100 Watts was

LOSS applied to acable and 10 Watts was returned, the return lossis 10 dB (10 log (100/10)). In

MEASUREMENTS the same example, if 1 Watt was returned, the return loss would be 20 dB (10 log (100/1)).
Typical return loss measurements for the cable loss test are listed below:

* Open-Circuit Cable =0 dB

* Short-Circuit Cable = 0 dB

* 50-Ohm Terminated Cable = 20 to 30 dB
e Antenna =10 to 20 dB

Return loss measurements greater than 25 dB should be considered excellent. For
best results, the cable output should be terminated in 50 ohms.
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Parameters

PARAMETER_13 GN RF lev for VSWR and cable loss tests (dBm)
PARAMETER_46 GN if test fails [0=continue 1=stop]

Pasd/fail limits

PASS/FAIL LIMIT_02 GN VSWR for swept return loss (dB)
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 38 - Test Removed (was GN Discrete Return Loss)

TEST 38 - Test Removed (was GN Discrete Return L 0ss)

Thistest was removed from the TRU/DRU Test Software package. It is not
available as aselection in the test sequence with the Northern Telecom TRU/DRU
procedures.

To perform asimilar test, use the RF Tools software card provided with the

Northern Telecom Test Software package. The equivalent test isthe AMPS

Channel Return Loss Test. See the “RFTOOLS: Library: Procedure, Test, and
Parameter Descriptions” Chapter of Bystem Support Tests User’'s Gujpart
number 11807-90141) for information on running the test.
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TEST_39 - Test Removed (was GN Cable Fault)

TEST_39 - Test Removed (was GN Cable Fault)

Thistest was removed from the TRU/DRU Test Software package. It is not
available as aselection in the test sequence with the Northern Telecom TRU/DRU
procedures.

To perform asimilar test, use the RF Tools software card provided with the

Northern Telecom Test Software package. The equivalent test isthe AMPS

Channel Return Loss Test. See the “RFTOOLS: Library: Procedure, Test, and
Parameter Descriptions” Chapter of Bystem Support Tests User’'s Gujpart
number 11807-90141) for information on running the test.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_40 - GN Cable Loss

TEST_40- GN CableLoss

To ensure that your cables are properly calibrated, this test is automatically runs
prior to the selected test procedure, each time the Test Set is turned off then back
on again.

This test measures the |oss of a cable or device by sweeping it over the specified
frequency range. The user is prompted to enter the frequency range over which
the cable is to be swept.

Thistest requirestwo 6 dB pads. The pads are put on the antenna and duplex ports
onthe Test Set to improve the mismatch of the ports. A reference level is obtained
by connecting a short calibration cable between the pads on the DUPLEX OUT
and ANT IN ports. Next, the test cable is added between the calibration cable and
one of the pads, and a measurement is made of the addition loss from the
reference level. The trace of the cable loss over the frequency range swept is
displayed. The average lossis aso displayed on the screen.

Y ou may repeat this measurement for each of the test cables. Each time the
measurement is compl ete, you will be given the option to save the value as an RX
loss, TX loss, or not to save the value. If you decide to save the value, it will be
used when you run any of the RF tests, and it will remain in the Test Set memory
until you change it. Y ou may change it by running the test again and saving the
new test results, or by manually changing it on the data entry screen when you run
any of the RF tests.

To view the trace real time at the end of the test:

* Press CANCEL.
e Press TESTS.

* Position the cursor to SPEC ANL on fhe Scr een menu and select it.
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TEST_40 - GN Cable Loss

Saving test-cable losses examples:

« Using multiple RX cables: If an optional switch is being used, the cable loss test may
need to be repeated for one TX cable and up to six different RX cables. The six different
RX cables are stored as separate RX1, RX2,...RX6 parameters. For example, after the
first test-cable loss is determined selectlR&1( | oss).

That cable loss value is now stored infX¥. cabl e | oss field in the Initializa-

tion Screen. Press kCgnt i nue). Press k1Yes) after the Test Software prompts

you for a new cable loss measurement. The Test Software will return to the connection
diagram, where you may disconnect the first test-cable and connect a new one. The
test will repeat the measurement on the new cable. When the measurement is com-
pleted, the user will again be prompted to select the desired parameter to store the test-
cable loss. Press kbt§r e | oss), then k1 RX2 | oss). Note that if you select k3

(RX1) again, the Test Software will overwrite the parameter previously stored at the
beginning of this example. This process can be repeated for up to six different RX test—
cables. Stored TX and RX values can be verified at the Initialization Screen.

« UsingoneRX cable: If the same test-cable is going to be used for one or more rece
you do not need to step through the cable loss test multiple times. A test-cable |
be stored for several different RXs by consecutively selecting each RX desired.
example, if 2 dB is determined as the loss for a test-cable it can be stored as bojss
and RX4 in the following way. When prompted to store the value, pre$®®3 (
| oss). The Test Software displays a message that 2 dB is being stored as the R
Next press kbNbr e | 0ss), then k1 RX2 | 0ss). The Test Software displays a
message that 2 dB is being stored as the RX2 loss. It can be verified at the Initial
Screen that both parameter RX1 and RX2 are 2 dB. Pre€okLi(nue). After you
have completed testing your cable and the Test Software displays the question pro
“Do you want to repeat the loss measurement” , press k2 (No) and
the test will end.

! [leq/ssed nue ‘Islaweles ‘1sa |
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Parameters Used
« PARAMETER_13 GN RF lev for VSWR and cable loss tests (dBm)
« PARAMETER_46 GN if test fails [0=continue 1=stop]

Pass/Fail Limits Used
e PASS/FAIL LIMIT_02 GN VSWR for swept return loss (dB)
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TEST_41 - RXA Bit Error Rate (BER)

TEST_41 - RXA Bit Error Rate (BER)

NOTE:

NOTE:

This test cannot be performed on TRU1 Base Stations.

This test runs on only the HP 8921A Test Set, Options 500 or 503. The

HP 8921A, Option 500 is a combination of an HP 8921A and an HP 83204A,
Option 001, TDMA Cellular Adapter. The HP 8921A, Option 503 isa
combination of an HP 8921A and an HP 83204A, Option 003, TDMA/CDPD
Cellular Adapter.

This TEST measures the bit error rate (BER) of the TRU receiver RXA using an
RF loopback method. In this method, the Test Software configuresthe TRU in
TDMA mode and then loops the receiver back to the transmitter. The Test Set
then injects TDMA modulated RF signal with a pseudo-random bit pattern into
the receiver at the RF level set by PARAMETER_20 RX BER RF level.

The signal generator level will be set to account for the receiver shelf splitter loss
if PARAMETER_36 RX tests perform at [0O=Rcvr shelf 1=RMC] is set to 0. Enter
thelossinto PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB).

Whilethe systemisin this configuration, the TDMA pseudo-random bit patternis
looped back to the transmitter. The Test Software then digitally demodul ates the
bit pattern and compares the received pattern with the transmitted pattern. The
number of bitsin error versus the number of bitsin the transmitted pattern
represent the percentage of error, or bit error rate (BER).

The resulting BER is then compared with the specification in
PASS/FAIL LIMIT_41 RX Bit Error Rate (BER).

In PASS/FAIL LIMIT_37, because of the nature of the measurement, you need select only an
upper limit.

If the Base Station is any type except TRUS, thistest may be performed on
timeslot 1, 2, or 3, or on all timeslots, according to the setting of
PARAMETER_21 RX BER test timeslots[1,2,3=slot,4=all]. If the Base Stationisa
TRU3 type, thistest ismay be performed only on timeslot 1.

More bits used in the BER measurement provide a higher confidence level in the
BER measurement. Set the total number of bits used in the measurement in
PARAMETER _19. Seethe description of PARAMETER_19 RX BER
[XXXX.YYYY X=aversY=dotsaver] for information on setting the number of
bits.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST 41 - RXA Bit Error Rate (BER)

In order to perform the loopback BER measurement, timing alignment must be
maintained between the transmitted RF signa from the TRU transmitter and the
received RF signal sent to the Base Station receiver. The Test Software maintains
this timing alignment. However, in some instances, the Test Software might have
difficulty in maintaining the alignment and might abort the measurement.

To preclude problems and improve the timing alignment, make certain that the
Test Set isthoroughly warm. This requires that the Test Set be turned on for at
least 30 minutes prior to the measurement.

Also, it is possible to lock the Test Set to the Base Station 48.6-kHz TDMA
reference, but thisis ordinarily not required. If you wish to use the Base Station
reference, st PARAMETER_48 GN TDMA Reference [0=10 MHz 1=48.6 kHZz] to
1

Further improvement in the timing alignment may be made by making certain that
the Base Station is connected to the Mobile Telephone Exchange (MTX) Switch.
The timing from this switch is more accurate than that of the Base Station in free-
run mode.

Still further, you may reduce the number of bits measured during asingle
measurement by reducing the Y component (slots per average) of the bitsin
PARAMETER_19.

Thetypical BER RF level is-113 dBm. Using thislevel usualy resultsin aBER
of less than one percent.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_41 - RXA Bit Error Rate (BER)

Parameters Used
e PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
e PARAMETER_12 GNread TRU load & rev data[0=no 1=yes]
e PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
e PARAMETER_19RX BER [XXXX.YYYY X=aversY=sotsaver]
e PARAMETER_20RX BER RF level
e PARAMETER_21 RX BER test timeslots[1,2,3=slot,4=all]
e PARAMETER_35RX test w/external splitter [0=no 1=yes]
* PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
e PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
« PARAMETER_38 RXB test ant [0=None 4,5,6=single 7=all]
e PARAMETER_46 GN if test fails [O=continue 1=stop]
e PARAMETER_48 GN TDMA Reference [0=10 MHZz 1=48.6 kHZ]

Pass/Fail Limits Used
« PASS/FAIL LIMIT_41RX Bit Error Rate (BER)
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TEST_42 - RXB Bit Error Rate (BER)

NOTE: This test cannot be performed on TRU1 Base Stations.

ThisTEST isthe same as TEST_41 - RXA Bit Error Rate (BER), except that dl
referencesto receiver A (RXA) are applied to receiver B (RXB). Seethe previous
TEST. The Test Software will use parameters with an RXB prefix.
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TEST_43 - RXA Bit Error Rate (BER) Screen

TEST_43- RXA Bit Error Rate (BER) Screen

NOTE:

This test cannot be performed on TRU1 Base Stations.

This TEST measures the bit error rate (BER) of the TRU receiver RXA using an
RF loopback method. In this method, the Test Software configuresthe TRU in
TDMA mode and then loops the receiver back to the transmitter. The Test Set
then injects TDMA modulated RF signal with a pseudo-random bit pattern into
the receiver at the RF level set by PARAMETER_20 RX BER RF level.

While the system isin this configuration, the TDMA pseudo-random bit patternis
looped back to the transmitter. The Test Software then digitally demodulates the
bit pattern and compares the received pattern with the transmitted pattern. The
number of bitsin error versus the number of bitsin the transmitted pattern
represent the percentage of error, or bit error rate (BER). After each measurement,
the BER percentage is repetitively displayed on the Test Set screen. The total
number of bits measured and the number of bit errorsis also displayed on the
screen.

If the Base Station is any type except TRUS3, this test may be performed on
timeslot 1, 2, or 3, or on all timeslots, according to the setting of
PARAMETER_21 RX BER test timeslots[1,2,3=slot,4=all]. If the Base Stationisa
TRU3 type, thistest ismay be performed only on timeslot 1.

There are two measurement screen modes: Average, and Single. To toggle
between the Average and Single mode, pressthe k3 (Aver age/ Si ngl e) key. To
end the measurement in either Average or Single Mode, press the k5 (Ret ur n)

key.
Average Mode

In average mode, BER measurements are performed on arepetitive basis. The bits
and the bit errorsfor each consecutive BER measurement are added to those of the
previous measurement. The BER percentage is displayed on the Test Set screen,
and isthe average for al bits accumulated. The total number of dots (260 bits per
sot) in each individual measurement is determined by the’ Y component in
PARAMETER_46. See the description of PARAMETER_19 RX BER
[XXXX.YYYY X=aversY=dotsaver] for information on setting the number of
dots per average.

200

S:\HP11807B\OPT044DR\newopt44tr\TESTPARA.FB5
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TEST_43 - RXA Bit Error Rate (BER) Screen

More bits used in the BER measurement provide a higher confidence level in the
BER measurement. If you accumulate bits for alonger period, the BER
measurement will be more accurate. If you wish to re-start the average and zero
the bits and bit errors, pressthe k2 (Rest ar t ) key.

Single Mode

In single mode, a BER measurement is performed repetitively on one timesl ot
only (260 bits). The BER percentage for each measurement is displayed on the
Test Set screen, but there is no accumulation of bits or bit errorsin the displayed
BER measurement results. This mode is most valuable for troubleshooting.

For either mode, theinitial RF level is set by PARAMETER_20. However, you
may change the RF level using the k4 (RF Level ) key. Pressthe key
momentarily and the Test Software will prompt you at the top of the Test Set
screen to enter the level inthe RF Level field using either the knob or the DATA
ENTRY keys.

The signal generator level will be set to account for the receiver shelf splitter loss
if PARAMETER_36 RX tests perform at [0=Rcvr shelf 1=RMC] is set to 0. Enter
thelossinto PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB).
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In order to perform the loopback BER measurement, timing alignment must be
maintained between the transmitted RF signal from the TRU transmitter and the
received RF signal sent to the Base Station receiver. The Test Software maintains
this timing alignment. However, in some instances, the Test Software might have
difficulty in maintaining the alignment and might abort the measurement.
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To preclude problems and improve the timing alignment, make certain that the
Test Set isthoroughly warm. This requires that the Test Set be turned on for at
least 30 minutes prior to the measurement.

Also, it ispossible to lock the Test Set to the Base Station 48.6-kHz time base,
oscillator, but thisis ordinarily not required. If you wish to use the Base Station
oscillator, set PARAMETER_48 GN TDMA Reference [0=10 MHz 1=48.6 kHZ] to
1

Further improvement in the timing alignment may be made by making certain that
the Base Station is connected to the Mobile Telephone Exchange (MTX) Switch.
The timing from this switch is more accurate than that of the Base Station in free-
run mode.

Still further, you may reduce the number of bits measured during asingle
measurement by reducing the Y component (slots per average) of the bitsin
PARAMETER 19.
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TEST_43 - RXA Bit Error Rate (BER) Screen

Thetypical BER RF level is-113 dBm. Using thislevel usually resultsin aBER
of less than one percent.

In the lower section of the Test Set screen is general test statusinformation. This
section includes two fields. These are:

Measur enent St at us field - Indicates Good for acceptable status or Bad for non-
acceptable status.

Tim ng Alignnent Drift in Bits field-Indicatesthedriftin number of bits.
The Test Software will correct for drift bits greater than £2.

Parameters Used
* PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=L CR]
« PARAMETER_12 GNread TRU load & rev data [0=no 1=yes]|
« PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
« PARAMETER_19RX BER [XXXX.YYYY X=aversY=slotsaver]
« PARAMETER_20RX BER RF leve
« PARAMETER_21 RX BER test timeslots[1,2,3=slot,4=all]
« PARAMETER_35RX test w/external splitter [0=no 1=yes|
« PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
« PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
« PARAMETER_38 RXB test ant [0=None 4,5,6=single 7=all]
« PARAMETER_48 GN TDMA Reference [0=10 MHz 1=48.6 kHZ]
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Pass/Fail Limits Used
There are no pass/fail limits used in this TEST.
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TEST_44 - RXB Bit Error Rate (BER) Screen

TEST_44 - RXB Bit Error Rate (BER) Screen

NOTE: This test cannot be performed on TRU1 Base Stations.

This TEST isthe same as TEST_43 - RXA Bit Error Rate (BER) Screen, except
that all referencesto receiver A (RXA) are applied to receiver B (RXB). See the
previous TEST. The Test Software will use parameters with an RXB prefix.
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TEST_45 - RX and RXD Quick Tests

TEST_45 - RX and RXD Quick Tests

ThisTEST performs all of the RX and RXD measurementsin a manner similar to
that of TEST_29 - RX Quick Tests.

This TEST performs the receiver TESTsin an optimum order to minimize cable
connections.

TESTs are performed in the following order:

First, on all selected antennas of Receiver A:

TEST_12 - RXA RSSI/MCGAIN Offset and Gain
TEST_08 - RXA RSSI Linearity

TEST_02 - RXA SINAD Sensitivity

TEST_14- RTA Audio Level

TEST_41 - RXA Bit Error Rate (BER)

TEST_04 - RXA SAT Detection (does not check falsing)
TEST_06 - RXA ST Detection (does not check falsing)

Then, on all selected antennas of Receiver B:

TEST_13- RXB RSSI/M CGAIN Offset and Gain
TEST_09 - RXB RSSI Linearity

TEST_03 - RXB SINAD Sensitivity

TEST_15- RTB Audio Level

TEST_42 - RXB Bit Error Rate (BER)

TEST_05- RXB SAT Detection (Does not check falsing.)

TEST_07 - RXB ST Detection (Does not check falsing.)
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The antennas on which each TEST is performed are determined by the Sect or
field on the Initialization Screen, and PARAMETER_31 RX SINAD test all ants
[0=no 1=yes], and PARAMETER_26 RX RSSI/M CGAIN test all ants[0=no 1=yes].

The first antenna will be tested completely before testing of the next antenna
begins. Thiswill minimize the cable connections, and thus speed the testing

process.
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Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_45 - RX and RXD Quick Tests

To reducetesting timewhen RSS! linearity is selected to be tested on al antennas,
the RSSI level will be checked on the primary antennas at the RF levels
determined by PARAMETER_17 RX RSS! linearity RF level high (0Max) (dB) and
PARAMETER_18 RX RSS! linearity RF level low (- 110 Min) (dB). On the other
antennas, it will be checked only at the level determined by PARAMETER_25RX
RSSI/M CGAIN off RF level (-50t0-110) (dBm). The primary antennas are those
selected in the Sect or field on the Initialization Screen.

Analyzer Settings

Analyzer settingswill change throughout the TEST. Refer to the settings for each
of theindividual TESTSs.
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TEST_45 - RX and RXD Quick Tests

Parameters Used
e PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
+ PARAMETER_15RX RSSI 1 kHz audio deviation (0 to 20) (kHz)
«  PARAMETER_16 RX RSS! lin chk w/o offset [0=no 1=yes]
+  PARAMETER_17 RX RSS! linearity RF level high (0 Max) (dB)
+ PARAMETER_18 RX RSSI linearity RF level low (- 110 Min) (dB)
e PARAMETER_19RX BER [XXXX.YYYY X=aversY=sdotsaver]
e PARAMETER_20RX BER RF level
e PARAMETER_21 RX BER test timeslots[1,2,3=slot,4=all]
«  PARAMETER_23RX RSSI/MCGAIN adj [0=no 1=fail 2=always]
«  PARAMETER_24 RX RSSI/MCGAIN chk rmc gain [0=no 1=yes]
«  PARAMETER_25RX RSSI/MCGAIN off RF level (-50 to -110) (dBm)
e PARAMETER_26 RX RSSI/MCGAIN test all ants[0=no 1=yes]
e PARAMETER 27 RX SAT & ST test @ extremes [0=no 1=yes]
e PARAMETER 28 RX SAT detection RF level (dBm)
«  PARAMETER_29 RX SINAD (dB)
e PARAMETER _30RX SINAD RF level for set & measure (dBm)
«  PARAMETER_31RX SINAD test all ants[0=no 1=yes]
e PARAMETER 32 RX SINAD test by set & meas [0=no 1=yes|
e PARAMETER_33 RX SINAD test level deviation (kHZz)
e PARAMETER 34 RX ST detection RF level (dBm)
e PARAMETER_35RX test w/external splitter [0=no 1=yes]
« PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
e PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
+  PARAMETER_38RXB test ant [0=None 4,5,6=single 7=all]
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TEST_45 - RX and RXD Quick Tests

Pass/Fail Limits Used

PASS/FAIL LIMIT_03RT audio deviation (kHz)
PASS/FAIL LIMIT_04 RX RSS! level @ 0 dBm (dB)
PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)
PASS/FAIL LIMIT_06 RX RSS! level err @ -60 dBm (dB)
PASS/FAIL LIMIT_07 RX RSS! level err @ -70 dBm (dB)
PASS/FAIL LIMIT_08 RX RSS! level err @ -80 dBm (dB)
PASS/FAIL LIMIT_09 RX RSS! level err @ -90 dBm (dB)
PASS/FAIL LIMIT_10RX RSS! level err @ -100 dBm (dB)
PASSFAIL LIMIT_11RX RSS! level err @ -110 dBm (dB)
PASS/FAIL LIMIT_13 RX RSSI/MCGAIN offset error (dB)
PASS/FAIL LIMIT_14 RX RSSI/MCGAIN path gain (dB)
PASS/FAIL LIMIT_40 RX RSSI/MCGAIN internal rssi offset (dB)
PASSFAIL LIMIT_41RX Bit Error Rate (BER)
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TEST_46 - RXD Quick Tests

TEST_46 - RXD Quick Tests
ThisTEST performs all of the RX and RXD measurementsin a manner similar to
that of TEST_29 - RX Quick Tests.

This TEST performs the receiver TESTsin an optimum order to minimize cable
connections.

TESTs are performed in the following order:

First, on all selected antennas of Receiver A:

e TEST_12- RXA RSSI/MCGAIN Offset and Gain
e TEST_08- RXA RSSI Linearity

e TEST_41- RXA Bit Error Rate (BER)

Then, on all selected antennas of Receiver B:

e TEST_13- RXB RSSI/MCGAIN Offset and Gain
e TEST_09- RXB RSS! Linearity

e TEST_42- RXB Bit Error Rate (BER)
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The antennas on which each TEST is performed are determined by the Sect or
field on the Initialization Screen, and PARAMETER_31 RX SINAD test all ants
[0=no 1=yes], and PARAMETER_26 RX RSSI/M CGAIN test all ants[0=no 1=yes].
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The first antenna will be tested completely before testing of the next antenna
begins. Thiswill minimize the cable connections, and thus speed the testing
process.

To reducetesting time when RSSI linearity is selected to be tested on all antennas,
the RSS! level will be checked on the primary antennas at the RF levels
determined by PARAMETER_17 RX RSS! linearity RF level high (0 Max) (dB) and
PARAMETER_18 RX RSS! linearity RF level low (- 110 Min) (dB). On the other
antennas, it will be checked only at the level determined by PARAMETER_25RX
RSSI/M CGAIN off RF level (-50t0-110) (dBm). The primary antennas are those
selected in the Sect or field on the Initialization Screen.

Analyzer Settings

Analyzer settingswill change throughout the TEST. Refer to the settings for each
of theindividual TESTSs.

S:\HP11807B\OPT044DR\newopt44tr\TESTPARA.FB5 209



Chapter 5, Test, Parameter, and Pass/Fail Limit Descriptions
TEST_46 - RXD Quick Tests

Parameter s Used

Pass/Fail Limits Used

PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)
PARAMETER_16 RX RSS! lin chk w/o offset [0=no 1=yes]
PARAMETER_17 RX RSS! linearity RF level high (0 Max) (dB)
PARAMETER_18 RX RSSI linearity RF level low (- 110 Min) (dB)
PARAMETER 19 RX BER [XXXX.YYYY X=aversY=dots/aver]
PARAMETER 20 RX BER RF level

PARAMETER 21 RX BER test timeslots[1,2,3=slot,4=all]
PARAMETER_23 RX RSSI/MCGAIN adj [0=no 1=fail 2=always]
PARAMETER_24 RX RSSI/MCGAIN chk rmc gain [0=no 1=yes]
PARAMETER_25RX RSSI/MCGAIN off RF level (-50 to -110) (dBm)
PARAMETER_26 RX RSSI/MCGAIN test all ants[0=no 1=yes]
PARAMETER_35 RX test w/external splitter [0=no 1=yes]
PARAMETER_36 RX testsperform at [0=Rcvr shelf 1=RMC]
PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]
PARAMETER_38 RXB test ant [0=None 4,5,6=single 7=all]

PASSFAIL LIMIT_04RX RSS| level @ 0 dBm (dB)
PASS/FAIL LIMIT_05RX RSSI level err @ -50 dBm (dB)
PASS/FAIL LIMIT_06 RX RSS! level err @ -60 dBm (dB)
PASS/FAIL LIMIT_07 RX RSS! level err @ -70 dBm (dB)
PASS/FAIL LIMIT_08 RX RSS! level err @ -80 dBm (dB)
PASS/FAIL LIMIT_09 RX RSS! level err @ -90 dBm (dB)
PASS/FAIL LIMIT_10RX RSSI level err @ -100 dBm (dB)
PASS/FAIL LIMIT_11RX RSS| level err @ -110 dBm (dB)
PASS/FAIL LIMIT_13RX RSSI/MCGAIN offset error (dB)
PASSFAIL LIMIT_14 RX RSSI/MCGAIN path gain (dB)
PASS/FAIL LIMIT_40 RX RSSI/MCGAIN internal rssi offset (dB)
PASS/FAIL LIMIT_41 RX Bit Error Rate (BER)
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TRU Parameter Descriptions

TRU Parameter Descriptions

Parameters are used to define the conditions under which atest will run. Y ou may
edit the parameters to change the default values, to meet your specific testing
needs and conditions. Parameters may be used in one or more tests.

For information on editing parameters, see" Customizing Testing," in chapter 4, on
page 78.

Thelist of parametersisarranged alphabetically. Thefirst few lettersin thetitle of
each parameter indicate its classification. The classifications are:

RX - Receiver

RXA - Receiver A

RXB - Receiver B

TRU - Transmit Receive Unit

TX - Transmitter

TXD- TDMA Transmitter

2777 - Test/demo mode selection
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TRU Parameter Descriptions

PARAMETER 01 TRU ANT1 RSS! offset (-35 to 35, incr 0.25) (dB)

This parameter is used to provide a default value for the RSSI Offset (MC Gain)
values you may wish to download to the TRU. The value you enter into this
parameter will be placed in the column labelled New Dat a when you run
TEST_01 - TRU Read and Store TRU Settings and choose the action Use
default TRU paraneters for New Data.See TEST_01- TRU Read and
Store TRU Settings on page 128.

PARAMETER_02 TRU ANT2 RSSI offset (-35 to 35, incr 0.25) (dB)

See the description of "PARAMETER_01 TRU ANT1 RSS! offset (-35 to 35, incr
0.25) (dB)" on page 212.

PARAMETER_03 TRU ANT3 RSSI offset (-35to 35, incr 0.25) (dB)

See the description of "PARAMETER_01 TRU ANT1 RSS! offset (-35 to 35, incr
0.25) (dB)" on page 212.

PARAMETER_04 TRU ANT4 RSS! offset (-35 to 35, incr 0.25) (dB)

See the description of" PARAMETER_01 TRU ANT1 RSSI offset (-35t0 35, incr
0.25) (dB)" on page 212.

PARAMETER_05 TRU ANT5 RSS! offset (-35 to 35, incr 0.25) (dB)

See the description of "PARAMETER_01 TRU ANT1 RSS! offset (-35 to 35, incr
0.25) (dB)" on page 212.

PARAMETER_06 TRU ANT6 RSS! offset (-35 to 35, incr 0.25) (dB)

See the description of "PARAMETER_01 TRU ANT1 RSS! offset (-35 to 35, incr
0.25) (dB)" on page 212.
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TRU Parameter Descriptions

PARAMETER_07 TRU audio RX sens (-28 to -16, incr 0.1) (dBm)

This parameter is used to set the sensitivity of the receive section of theradio. The
value entered (in dBm) into this parameter field defines the audio output level
when a carrier modulated with 2.9 kHz of FM is presented to the antenna inputs.

The parameter value can be downloaded into the TRU using two methods:

¢ Running TEST_01 allows the user to read the TRU settings and send updated settings
for the audio sensitivity to the TRU. See the descriptionT&ST_01 - TRU Read
and Store TRU Settings' on page 128 for details.

« If you set PARAMETER_47 td, the value for this parameter will be downloaded to
the radio at the start of testing. See the descriptis®ARAMETER_47 TRU set
audio sens at start [0=no 1=yes]" on page 227.

PARAMETER_08 TRU audio TX sens (-28 to -10, incr 0.1) (dBm)

This parameter is used to set the sensitivity of the modulation section of the radio.
The value entered (in dBm) into this parameter field defines the audio output level
that, when applied to the audio inputs of the radio, will produce a2.9 kHz FM
deviation at the transmitter.
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The parameter value can be downloaded into the TRU using two methods:

* Running TEST_01 allows the user to read the TRU settings and send updated §
for the audio sensitivity to the TRU. See the descriptiohT&ST_01 - TRU Read
and Store TRU Settings' on page 128 for details.

» If you set PARAMETER_47 td, the value for this parameter will be downloaded to
the radio at the start of testing. See the descripti6®ARAMETER_47 TRU set
audio sens at start [0=no 1=yes|" on page 227.
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PARAMETER_09 TRU MPA max pwr (30.5t0 46.5, incr 0.25) (dBm)

See the description of "PARAMETER_01 TRU ANT1 RSS! offset (-35 to 35, incr
0.25) (dB)" on page 212.

The vauein this parameter is not used by the Test Software when measuring TX
power. The Test Software uses the value uploaded from the TRU.
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TRU Parameter Descriptions

PARAMETER_10 TRU MPA pwr step size(1to 4, incr 0.25) (dB)

See the description of "PARAMETER_01 TRU ANT1 RSS! offset (-35 to 35, incr
0.25) (dB)" on page 212.

The valuein this parameter is not used by the Test Software when measuring TX
power. The Test Software uses the value uploaded from the TRU.

PARAMETER_11 GN enter chan [O=edit fr 1=prompt 2=LCR]

This parameter allows you to select where you want the channel information to be
read from:

< the entries in the frequency table (select 0),
» the entry in thechannel field on the Initialization Screen (select 1),

» the channel numbers from the frequency table for LCR testing (select 2).

If you select 2, the Initialization Screen will only be displayed one time, at the
start of testing on thefirst channel. Additional channels can then be tested without
setting up the TRU each time.

PARAMETER_12GN read TRU load & rev data [0=no 1=yes]

This parameter allows the Test Software to read the following information from
the Base Station:

* Load number:

*+ ROM load:

« EEPROM CRC check:
e HW version:

e Serial #:

« PAFW

« PAHW

« PAPEC

« PASIN

Thisinformation is reported on the screen with the test results, and will be printed
if the Data Collection function is used.
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TRU Parameter Descriptions

PARAMETER_13 GN RF lev for VSWR and cable losstests (dBm)

Enter the value for the VSWR and cable loss tests’ RF level. Interference may be
caused by the signal, so it is best to keep this level low when you are doing a
swept test or a cable fault test.

PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)

This parameter is only usedPMARAMETER_36 RX testsperform at [0=Rcvr shelf
1=RMC] is set to 0.

The value in this parameter is added to the values of other losses in the system to
determine the required correction to the Test Set signal generator RF output level.
For example, if this parameter is set to 11 dB, the RF generator level will be
increase by 11 dB to compensate for the splitter loss. The purpose of this
parameter is to reference RX measurements at the shelf to the TRU backpla
input.

For the eight-way receiver shelf splitter, the value is typically 11 dB.

lojpwelred ‘1sa |

You will have to obtain the value for this parameter from TRU documentatio
from Northern Telecom.
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PARAMETER_15RX RSSI 1 kHz audio deviation (0 to 20) (kHz)

This parameter sets the deviation level of the 1 kHz audio tone in the RSSI
Linearity, RSSI Offset/MCGAIN, and RSSI Offset tests (TESTs 8-13).
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PARAMETER_16 RX RSSI lin chk w/o offset [0=no 1=yes]

This parameter allows the Test Software to check RSSI linearity in TEST_08/09
RXA/B RSSI Linearity, without the TRU internal offset. Removing the internal
offset allows a check of RSSI linearity without having to change the pass/fail
limits.
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PARAMETER_17 RX RSS! linearity RF level high (0 Max) (dB)

This parameter sets the highest level for the RF signals injected into the RMC
input by the Test Set. Thislevel isarrived at by incrementing 10 dB at atime from
the value entered in parameter 18 RX RSSI linearity RF level low, and skipping if
necessary to end with the maximum level entered in this parameter.

The actual RF level is corrected by the RX 1 through RX6 cable loss values
entered on the Initialization Screen. If the signal is applied to the receiver shelf
inputs, the RF level is also corrected for the receiver shelf splitter lossin
parameter 14 RX rcvr shelf splitter loss. See the description for
"PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)" on page 215.

In TEST_27- RX Standard Testsand TEST_29 - RX Quick Tests, only the primary
antennas are tested at this range of RF levels, to optimize testing time. Secondary
antennas are tested at the single value entered in parameter 25 RX RSSI/
MCGAIN off RF level. Primary antennas are determined by the Sect or field on
the Initialization Screen.

PARAMETER_18 RX RSS linearity RF level low (- 110 Min) (dB)

This parameter sets the lowest level for the RF signals injected into the RMC
input by the Test Set. Thislevel isthenincremented 10 dB at atime until it
reaches the value entered in PARAMETER_17 RX RSSI linearity RF level high (0
Max) (dB).

The actual RF level is corrected by the RX 1 through RX6 cable loss values
entered on the Initialization Screen. If the signal is applied to the receiver shelf
inputs, the RF level is also corrected for the receiver shelf splitter lossin
parameter 14 RX rcvr shelf splitter loss. See the description

for' PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)" on page 215.

In TEST_27- RX Standard Testsand TEST_29 - RX Quick Tests, only the primary
antennas are tested at this range of RF levels, to optimize testing time. Secondary
antennas are tested at the single value entered in PARAMETER_25 RX RSSI/
MCGAIN off RF level (-50 to -110) (dBm). Primary antennas are determined by the
Sect or field onthe Initialization Screen.
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PARAMETER_19 RX BER [XXXX.YYYY X=aversY=dlotsaver]

NOTE: Thisisanew parameter with this version of the Test Software. The parameter previously
described as PARAMETER_19 has been deleted. That parameter had been associated with
TEST _10and TEST_11, which were deleted in a previous Test Software version change.

Enter the desired number of slots or bits to be measured for bit error rate (BER)
tests. The number that you substitute for XXX X (averages) to the left of the
decimal point determines the number of timesthat a single BER measurement will
be performed and averaged. The number that you substitute for YY Y'Y (slots per
average) to the right of the decimal point determines the number of TDMA
timeslots that make up that single BER measurement. There are 260 bits of datain
atimeslot.

The maximum number for either XXXX or YY Y'Y is 1,000. Using more bits
resultsin ahigher confidence level for the BER results. However, using more bits
requires more time for the measurement.

NOTE: In either of the following sets of tests, four digits must be entered in each instance, and leading
zeroes are significant. For instance, if you wish to perform 100 averages of 20 slots each, enter
the numbers as follows: 100.0020
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Bit Error Rate (BER) Tests:

In bit error rate (BER) tests (TEST_41 and TEST_42), the combination of these
two numbers correspond to the total number of bits measured, as shown in the
following equation:

Total Bits= XXXX xYYYY x 260

|red/ssed pue ‘Jajaweled ‘1S

It isbest to use acombination of X and Y to reach the desired number of bitsto be
measured. Using Y for the number of measurements will decrease the time for the
measurement, but it will not allow the Test Set as much opportunity to maintain
the proper timing relationship between the Base Station and the Test Set.

Example: If you require less than 10,000 bits for atest, usea’Y number between
10 and 100.

Example: If you require more than 100,000 bits for atest, increasethe Y number
to amaximum of 1,000. If this results in difficulty with timing between the Test
Set and the Base Station, reduce the Y number somewhat and try again.
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Bit Error Rate (BER) Screen Tests:

In bit error rate (BER) screen tests (TEST_43 and TEST_44), only the YYYY
number is used to arrive at the total number of bits to be measured, as shown in
the following equation:

Total Bits=YYYY x 260

Inthese TESTS, the BER results are shown after each single measurement. In such
case, you determine how many averages to perform.

PARAMETER_20 RX BER RF level

NOTE: This is a new parameter with this version of the Test Software. The parameter previousy
described as PARAMETER_20 has been deleted. That parameter had been associated with
TEST _10and TEST_11, which were deleted in a previous Test Software version change.

Enter the RF level at which the BER measurement is to be performed.
Bit Error Rate (BER) Tests:

In bit error rate (BER) tests (TEST_41 and TEST_42), the number entered is used
asthe RF level for all measurements.

Bit Error Rate (BER) Screen Tests:

In bit error rate (BER) screen tests (TEST_43 and TEST_44), the number entered
is always used as the RF level for the initial measurement, and perhapsit is used
for al others. However, you may adjust the RF level during the TEST by pressing
thek4 (RF Level ) key and following the on-screen prompts.
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PARAMETER_21 RX BER test timeslots[1,2,3=dlot,4=all]

NOTE: This is a new parameter with this version of the Test Software. The parameter previously
described as PARAMETER_21 has been deleted. That parameter had been associated with
TEST _10and TEST_11, which were deleted in a previous Test Software version change.

Enter the salection for the timed ot or timed ots from which the datawill beused in
the BER measurement.

Bit Error Rate (BER) Tests:

In bit error rate (BER) tests (TEST_41 and TEST_42), you may select any
timeslot or al timeslots.

« If yousdlect 1, all of the data bits from timeslot 1 will be measured.
« If youselect 2, all data bits from timeslot 2 will be measured.
« If you select 3, all data bits from timeslot 3 will be measured.

 If you select 4, data bits from timeslot 1 will be measured and reported, then
data bits from timeslot 2, then data bits from timeslot 3.

Bit Error Rate (BER) Screen Tests:

In bit error rate (BER) screen tests (TEST_43 and TEST_44), the operation for
selections 1, 2, and 3 arethe same asfor TEST_41 and TEST_42. However,
selection 4 is not applicable.
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PARAMETER_22 Removed RX RSSI offset test all ants

This parameter, which determines which of the antenna ports ANT1 through
ANT6 will have asignal applied during the measurement of RSSI offset, isno
longer used. It was used only in TEST 10 RXA RSS| Offset and TEST 11, RXB
RSSI Offset, both of which were removed in a previous Test Software version
change.

TEST_10 RXA RSSI Offset and TEST_11 RXB RSSI Offset and the associated
parameters had been included for some time to provide backward compatibility
with the earlier versions of this Test Software (A.00.00). Thisis no longer
required. Use TEST_12 RXA RSSI/MCGAIN Offset and Gain and TEST_13
RXB RSSI/MCGAIN Offset and Gain instead.
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PARAMETER_23 RX RSSI/MCGAIN adj [0=no 1=fail 2=alwayg]

This parameter determinesiif the Test Software should adjust the TRU RSSI
Offset (MCGain) until the reported RSSI error equals zero. If this parameter is set
to 0, no adjustments will be made.

If this parameter is set to 1, an adjustment will be made if

« RSSI offset error exceeds the limits setP&SS/FAIL LIMIT_13 RX RSSI/
MCGAIN offset error (dB)

If this parameter is set to 2, an adjustment will be made, regardless of the
measurement results.

PARAMETER_24 RX RSSI/MCGAIN chk rmc gain [0=no 1=yeq|

This parameter determines whether RMC gain is checked during TEST _12/13
RXA/B RSSI/MCGAIN Offset and Gain. See TEST_12 - RXA RSSI/MCGAIN
Offset and Gain on page 145 for more information.

PARAMETER_25RX RSSI/MCGAIN off RF level (-50 to -110) (dBm)

This parameter setsthe RF level applied to the TRU receiver during TEST_12/13
RXA/B RSSI/MCGAIN Offset and Gain. The actual RF level is corrected by the
RX1 through RX6 cable loss values entered on the Initialization Screen.

If the signal is applied to the receiver shelf inputs, the RF level is also corrected
for the receiver shelf splitter lossin parameter 14 RX rcvr shelf splitter loss.

See the description for " PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB)
(dB)" on page 215.

For TEST_27- RX Standard Testsand TEST_29 - RX Quick Tests, thisvaueis
used for checking the RSSI level on the secondary antennas (set by the Sect or
field on the Initialization Screen).

PARAMETER_26 RX RSSI/MCGAIN test all ants [0=no 1=yes]

This parameter determines the antenna ports on the receiver shelf that will be
checked during TEST_12/13 RXA/B RSSI/MCGAIN Offset and Gain. This
parameter overrides the value entered in the Sect or field on the Initialization
Screen, for TEST_12 and 13 only.
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PARAMETER_27 RX SAT & ST test @ extremes[0=no 1=yes)|
This parameter isused to test SAT and ST under extended test conditions.
See the description of TEST_04 - RXA SAT Detection on page 134.

PARAMETER_28 RX SAT detection RF level (dBm)

This parameter setsthe signal generator level that is applied to the receiver during
SAT tests when the minimum detectable level must be determined.

The actua RF level is corrected by the RX1 through RX6 cable loss values
entered on the Initialization Screen. If the signal is applied to the receiver shelf
inputs, the RF level is aso corrected for the receiver shelf splitter lossin
PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB). See the description
for "PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)" on page 215.

PARAMETER_29 RX SINAD (dB)

This parameter is used when the SINAD set & measure method is not selected.
The RF level is adjusted to the SINAD level defined by this parameter during
TEST_02/03 RXA/B SINAD Sensitivity. Normally thisvalueis set to 12 dB.

See" PARAMETER_30RX SINAD RF level for set & measure (dBm)" on page 221.
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PARAMETER_30 RX SINAD RF level for set & measure (dBm)

This parameter sets the level that is applied to the TRU during SINAD tests when
the set and measure method is used. Thislevel isthe minimum RF level at which
the SINAD must be acceptable.

The actual RF level is corrected by the RX 1 through RX6 cable loss values
entered on the Initialization Screen. If the signal is applied to the receiver shelf
inputs, the RF level is aso corrected for the receiver shelf splitter lossin
PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB). See the description
for' PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)" on page 215
earlier in this section.

PARAMETER_31 RX SINAD test all ants[0=no 1=yes]

This parameter determines the antenna ports on the receiver shelf that will be
checked during TEST_02/03 RXA/B SINAD Sensitivity. This parameter
overrides the value entered in the Sect or field on the Initialization Screen, for
TEST_02/03 only.
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PARAMETER_32 RX SINAD test by set & meas[0=no 1=yes]

This parameter determines which of two methods s to be used for the
measurement of receiver sensitivity.

In the first method, chosen with a 0 entered into this parameter, the RF level that
resultsin aparticular SINAD value is determined through an iterative technique.

In the second method, “set and measure”, the RF level is set by the value in
PARAMETER_30 RX SINAD RF level for set & measure (dBm) and the SINAD is
measured and compared BASS/FAIL LIMIT_15RX SINAD for set & measure
(dB) for set & measure.

SeeTEST_02 - RXA SINAD Sensitivity on page 131 earlier in this chapter.

PARAMETER_33 RX SINAD test level deviation (kHz)

This parameter is used to set the level of the FM deviation of the RF signal
generator when TEST_02/03 RXA/B SINAD Sensitivity are being performed.

PARAMETER_34 RX ST detection RF level (dBm)

This parameter sets the signal generator level that is applied to the receiver during
Signaling Tone tests, when the minimum detectable level must be determined.

The actual RF level is corrected by the RX1 through RX6 cable loss values
entered on the Initialization Screen. If the signal is applied to the receiver shelf
inputs, the RF level is also corrected for the receiver shelf splitter loss in
PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB). See the description
for' PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB)" on page 215

earlier in this section.
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PARAMETER_35 RX test w/external splitter [0=no 1=yes|

In some casesit is beneficia to use a six-way external Splitter between the Test
Set duplex output and the six antenna inputs on the receiver shelf. This reduces
the number of connections that must be made during testing. If you want to use
the external Splitter, set this parameter to 1. Doing thiswill draw the correct
diagrams for the user on the Test Set screen.

NOTE: Make sure you compensate for the Splitter loss by adding it to each RX1 t hrough 6
cabl e | oss field on the Initialization Screen.

To account for Splitter loss

 UsetheRX1 through 6 cabl e | oss fields on the Initialization Screen.

PARAMETER_36 RX tests perform at [0=Rcvr shelf 1=RMC]

Set this parameter to reflect the point at which receiver tests are to be performed at
the cell site.

The two most common locations are the receiver shelf or the RMC input. The user
will be prompted for the correct connection based on this parameter setting. If this
parameter is set to 0, the Test Set RF generator will compensate for the receiver
shelf splitter lossin PARAMETER_14 RX rcvr shelf splitter loss (Typ 11 dB) (dB).
If this parameter is set to 1, no compensation for the splitter will occur. The Test
Set RF generator output is available at the DUPLEX OUT port.

TEST_10/11 RXA/B RSSI Offset cannot be performed at the shelf inputs.
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NOTE: Connecting to the RMC will affect service on the whole cell site.

PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]

This parameter determines the antenna ports of the receiver shelf that will be used
for tests of RXA if the Sect or field on the Initialization Screenis set to Par m
None or al of the ports can aso be chosen.

Enter 1, 2, or 3 to test RXA at asingle antenna port.
When set to 7, antennainputs 1, 2, and 3 will be tested on RXA.

PARAMETER_38 RXB test ant [0=None 4,5,6=single 7=all]
See"PARAMETER_37 RXA test ant [0=None 1,2,3=single 7=all]" on page 223.
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PARAMETER_39 TX duplexer/combiner loss

NOTE:

The vaue entered in this parameter is added to TX power measurements when
PARAMETER_40 TX pow ref from TRU settings [0=no 1=yes] is set to 1 and
PARAMETER_43 TX testsperform at [0=PA shelf 1=Comb] is set to 1.

If PARAMETER _40isset to 0 and PARAMETER_43isset to 1, this parameter
is used to compensate the default setting of the TX Conbi ner Power (dBm)
field on the Initialization Screen. For example, under those conditions, the
compensated power default setting would be 46.5 dBm minusthe value entered in
this parameter for an MPA. As other examples, the setting would be 47 for an
SCLPA, and 30 for aNONE.

The TX Conbi ner Power (dBn) field will appear on the Initialization Screen only if
PARAMETER_40 TX pow ref from TRU settings [0=no 1=yes] is set to O; except if the
power amplifier istype FMPA+, in which case, the field always will appear.

PARAMETER_40 TX pow ref from TRU settings[0=no 1=yes]|

Enter the control choice to determine the manner in which the TRU power will be
selected. Select 1 to direct the Test Software to read the reference power directly
from the TRU internal settings. Select 0 to add the TX Conbi ner Power

(dBm field or the TX Shel f Power (dBm field on the Initialization Screen so
that you may enter the desired value.

The selection that determines which field (either the TX Conbi ner Power
(dBm) fieldorthe TX Shel f Power (dBm field) will appear on the screenis
dependent upon the setting of PARAMETER_43 TX tests perform at [0=PA shelf
1=Comb].

However, if the power amplifier is type FMPA+, the Test Software cannot
reference the TX power from the Base Station. For this reason, one of the fields
will always appear on the Initialization Screen.

224
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PARAMETER_41 TX power adjust [0=no 1=fail 2=always]

Enter the control choice to determine whether a power measurement will be
performed.

NOTE: If a Base Station of type NONE or MCPA is to be tested, the Test Software will check the
maximum power and the nominal gain. If the settings are incorrect, the Test Software will
display a prompt for the settings. The combination of the two settings (maximum power and
nominal gain) must be less than 27. If the settings are incorrect and you elect to continue
without changing the settings, the power step checks will not be performed.

If you select atype MCPA Base StationintheBase st ati on Radi o field of the
Initialization Screen, no adjustment procedure will be performed.

If you select a Base Station of any type other than MCPA intheBase st ati on
Radi o field of the Initialization Screen, the Test Software will perform the
adjustment procedure if all three of the following conditions are met:

If the power level isO.
If PARAMETER_41 TX power adjust [0=no 1=fail 2=always] issetto 1 or 2.
If PARAMETER_40 TX pow ref from TRU settings[0=no 1=yes] isset to 0.
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There is also afurther condition, and that pertains to whether the selected Base
Station radio istype FMPA+, or not.
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If you select the FMPA typeintheBase St ati on Radi o fieldinthelnitialization
Screen, and if PARAMETER _41issetto 1 or 2, the Test Software will display ameter
and prompt you to set the power level by adjusting the FMPA+ front panel trimming
potentiometer.

If you select any type other than FMPA inthe Base Stati on Radi o field inthe
Initialization Screen, the Test Software will adjust automatically theinternal TRU max-
imum power setting to the entered value.

PARAMETER_42 TX power, test down to pwr lev (0-7)

This parameter is used by the Test Software to determine the power levelsthat are
checked while power tests are running.

Power levels from the highest level, down to the number entered into this
parameter will be checked. For example, if this parameter is set to 6, the test will
check PA POWER 0 through PA POWER 6, the maximum through the next to
minimum power level of the PA.
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PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]

CAUTION

NOTE:

I you connect to the duplexer or combiner outputs, no other transmitted signals can be
present or damage will result to the Test Set RF inpuit.

To make the transmitter measurements at the output of each PA, select 0. Thiswill
direct the user to connect to the Test Set RF input to the PA output on the PA
shelf. Y ou can make the transmitter measurements at the duplexer or combiner
output. This reduces the number of connections the user has to make, but adds
more uncertainty to the measurement.

Setting the parameter to 1 will cause the Test Software to instruct the user to
connect to the combiner.

Connecting to the combiner will affect service to the whole site.

PARAMETER_44 TX wideband data test BW [0=no 1=yeq]|

This function was automatic in earlier versions of the test Test Software
(A.00.00), but as a parameter it now presents the user with the option to test data
bandwidth spectrum when performing TEST_21 - TX Wideband Data Deviation.

If this parameter is set to 1, the Test Software will do the following:

» check the data bandwidth spectrum using the spectrum analyzer

PARAMETER 457777 test mode [0=normal 1=demo]

This parameter is used to set up a demo mode.

When this parameter is set to 1, the Test Software will bypass most
communication with the TRU, allowing the program to be demonstrated without
the delay caused by TRU responsetime. This mode is useful if you are working in
atraining or practice situation without a TRU attached to the Test Set.
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PARAMETER_46 GN if test fails[0O=continue 1=stop]
This parameter is used to set up a “stop on failure” mode.

With this parameter set t a failure when testing will provide the user with
choices on how to proceed:

« Repeat -the Test Set will take another reading for the same test and post the results.
If the test fails again, the user can again choose from the four options of this list.

e Conti nue - this choice causes the testing to proceed despite the failed test. The next
test of the sequence is then performed.

e Abort -the test will be stopped. If tests remain in the sequence, they will not be
performed. A summary of the number of passed and failed tests will be printed and Test
Software execution will halt.

e Lapt op - pressing this USER key will take the user to the Laptop Emulator me
screen. This allows you to send control commands to the radio that may be req
continue on with testingsee" TEST_34 - GN Laptop Emulator" on page 185.

3o

PARAMETER_47 TRU set audio sens at start [0=no 1=yes|

This parameter is used to instruct the Test Software to load the TX and RX audio
sensitivities at the beginning of the test sequence.

suonduosag
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* When setto 1Yes), the RX and TX audio sensitivity values will be downloaded to
radio (from PARAMETER_07 and PARAMETER_08) when the initial
communication takes place at the start of testing.

» If setto 0 No), the user can load the TX and RX sensitivities when runiniigST_01
- TRU Read and Store TRU Settings' on page 128.

See also "PARAMETER_07 TRU audio RX sens (-28to -16, incr 0.1) (dBm)" on
page 213 and " PARAMETER_08 TRU audio TX sens(-28to -10, incr 0.1) (dBm)"
on page 213.

PARAMETER_48 GN TDMA Reference[0=10 MHz 1=48.6 kHZ]

Enter the desired control choice to determine the TDMA reference to be used in
test operations. Select 0 to use the Test Set internal oven controlled crystal
oscillator; select 1 to use the external 48.6-kHz reference located in the Base
Station.
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PARAMETER_49 GN test TRU3 [0=no 1=yes]

Enter the control choice to indicate to the Test Software the type of the Base
Station to be tested. Select O to indicate that the Base Station is of any type other
than TRU3; select 1 to indicate that the Base Station isa TRUS type.

« If you select 0, selection of TRUS3 radio types wit be allowed in thBase
St ati on Radi o field of the Initialization Screen.

e Ifyou select 1, selection of TRU3 radio types will be allowed irBd®e St ati on
Radi o field of the Initialization Screen.
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Pass/Fail Limit (Specification) Descriptions

Pass/fail limits define the values against which measurement results are compared
to determine if the UUT meets the specified standards.

For information on editing Pass/Fail Limits, see" Customizing Testing," in chapter
4, on page 78.

All pass/fail limits have lower and upper limits that can be entered. The column
labeled Check onthePass/ Fail Limits (or Edit Spec) screen specifies
whether the lower limit, the upper limit, or both of the limits are used when
compared with measurements. Some of the default pass/fail limits provided in the
Test Software have only one of the limits chosen. If you enter the other limit, be
sure to change the Check column to Bot h.

Pasg/fail limits remain in battery-backed-up memory until you select a procedure
to run. If you wish to prevent them from being lost when anew procedureis
selected you will haveto save them in aprocedure. See" Saving a Test Procedure,”
in chapter 4, on page 91. To print the list of pass/fail limits, see” To Print Test
Screens:," in chapter 6, on page 274.
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Pasg/fail limits may be secured. See" Securing a Procedure,” in chapter 6, on page
281.

Thelist of pasg/fail limitsisarranged alphabetically. Thefirst few capital lettersin
the title of each pass/fail limit indicate its classification. The classifications are:
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* GN=General
« RT=Receiver and Transmitter
« RX=Receiver,

¢  TX=Transmitter.
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PASS/FAIL LIMIT_01 hasbeen removed (was GN VSWR for discretereturn loss (dB))

This pass/fail limit isno longer used by the TRU/DRU Test Software. The
discrete return loss test has been removed from this test package. Refer to the
AMPS Channel Return Loss test described in the System Support Tests User’s
Guide(part number 11807-90141).

PASS/FAIL LIMIT_02 GN VSWR for swept return loss (dB)

Thispass/fail limit setsthe minimum return loss that is acceptable for swept return
loss.

PASS/FAIL LIMIT_03 RT audio deviation (kHZz)

Thispass/fail limit setsthe acceptable range for the transmitter deviation when RF
loopback is used to test the RX to TX gain path. See TEST_14 - RTA Audio Level
on page 150.

PASS/FAIL LIMIT_04 RX RSS| level @ 0 dBm (dB)

This pass/fail limit sets the acceptable range of values for the reported level of the
Received Signal Strength Indicator when 0 dBm is applied to an RX input of the
receiver.

See TEST_08 - RXA RSSI Linearity on page 138.

PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)

This pass/fail limit sets the acceptable error for the reported level of the Received
Signal Strength Indicator when -50 dBm is applied to an RX input of the receiver.

See TEST_08 - RXA RSSI Linearity on page 138.

PASS/FAIL LIMIT_06 RX RSS! level err @ -60 dBm (dB)

See" PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)" on page 230.
Replace =50 dBm” with “~60 dBm”.

PASS/FAIL LIMIT_07 RX RSS! level err @ -70 dBm (dB)

See" PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)" on page 230.
Replace <50 dBm” with “-=70 dBm”.
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Pass/Fail Limit (Specification) Descriptions

PASS/FAIL LIMIT_08 RX RSS! level err @ -80 dBm (dB)

See" PASS/FAIL LIMIT_05RX RSSI level err @ -50 dBm (dB)" on page 230.
Replace =50 dBm” with “~80 dBm”.

PASS/FAIL LIMIT_09 RX RSS! level err @ -90 dBm (dB)

See" PASS/FAIL LIMIT_05RX RSSI level err @ -50 dBm (dB)" on page 230.
Replace =50 dBm” with “~90 dBm”.

PASS/FAIL LIMIT_10 RX RSS! level err @ -100 dBm (dB)

See" PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)" on page 230.
Replace =50 dBm” with “~100 dBm”.

PASS/FAIL LIMIT_11RX RSS! level err @ -110 dBm (dB)

See" PASS/FAIL LIMIT_05RX RSS! level err @ -50 dBm (dB)" on page 230.
Replace =50 dBm” with “~110 dBm”.
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PASS/FAIL LIMIT_12 RX RSS! offset level err @ -90 dBm (dB)

This pass/fail limit sets the acceptable offset of the reported RSSI when run
TEST_10/11 RXA/B RSSI Offset.

SeeTEST_10- Test Removed (was RXA RSSI Offset) on page 143.

|red/ss5ed pue ‘Jajaweled ‘1S

PASS/FAIL LIMIT_13 RX RSSI/M CGAIN offset error (dB)

This sets the pass/fail limits for the RSSI Offset error in TEST_12/13 RXA/B
RSSI/MCGAIN Offset and Gain. RSSI Offset error is determined using the
following equation:

RSS Offset error = reported RSS from TRU - sector gain - RF level

If the resulting error exceeds the limits entered in this pass/fail limit, and
PARAMETER_23 RX RSSI/MCGAIN adj [0=no 1=fail 2=always] is setto 1 or 2,
the Test Software will adjust the TRU RSSI MC Gain until the reported RSSI
error equals zero.
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Pass/Fail Limit (Specification) Descriptions

PASS/FAIL LIMIT_14 RX RSSI/MCGAIN path gain (dB)

This sets the pass/fail limits for the RSSI path gain, including the RMC, receiver
shelf splitter loss, and any cable |osses associated with the signal path.

Gain is determined by the following equation:
Path Gain = Reported RSSl level - RSS offset - Injected RF level

If the path gain exceeds the limits entered in this pass/fail limit, the user will be
given the option to adjust the RM C gain. Choosing yes will display an adjustment
meter.

PASS/FAIL LIMIT_15RX SINAD for set & measure (dB)

If the measured SINAD is greater than the number entered into the lower limit of
this pass/fail limit, then an RX sensitivity test will pass. For example, if the lower
limit of this pass/fail limit is set to 12 dB, a sensitivity test will passif the
measured SINAD is greater than 12 dB. The RF level applied to the receiver is
determined by PARAMETER_30 RX SINAD RF level for set & measure (dBm).
See TEST_02 - RXA SINAD Sensitivity on page 131.

PASS/FAIL LIMIT_16 RX SINAD sensitivity RF level (dBm)

This sets the limits for the TRU receiver RF input level when the receiver
sensitivity for aparticular SINAD is determined using an iterative technique.

See TEST_02 - RXA SINAD Sensitivity on page 131.

PASS/FAIL LIMIT_17 TX 1 kHztone generator audio frequency (Hz)

This setsthe limitsfor the frequency error measured in TEST_22- TX 1kHz Tone
Generator. The Test Set instructs the Base Station to generate a 1 kHz tone with 8
kHz deviation. When the Test Set receives this tone, it demodulatesit and
compares the frequency with the upper and lower settings of this pass/fail limit.
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Pass/Fail Limit (Specification) Descriptions

PASS/FAIL LIMIT_18TX 1 kHztone generator FM deviation (kHZz)

This sets the limits for the FM deviation measured in TEST_22-TX 1kHz Tone
Generator. The Test Set instructs the Base Station to generate a 1 kHz tone with 8
kHz deviation. When the Test Set receives this tone, it demodulatesit and
compares the deviation with the upper and lower settings of this pass/fail limit.

PASS/FAIL LIMIT_19 TX combiner/duplexer or backplane loss

This setsthe pasg/fail limit of the TX combiner and/or duplexer losswhich may be
computed in TEST_17 - TX Maximum Power and Power Level.

The combiner and duplexer loss will be computed by the Test Software if the
power referenceisread from the Initialization Screen (PARAMETER_40 TX pow
ref from TRU settings [0=no 1=yeg] is set to 0), and the measurement is performed
at the combiner (PARAMETER_43 TX tests perform at [0=PA shelf 1=Comb]. The
results will be displayed and compared with the value entered in this pass/fail
limit. Thislossis computed using the following equation:

Combiner + Duplexer Loss= TRU Internal Power Level - Measured Power Level
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PASS/FAIL LIMIT_20 TX frequency error (kHz)

This sets the pass/fail limit of the difference between the measured and assigned
transmitter frequencies.

|red/ssed pue ‘Jajaweled ‘1S

See TEST_16 - TX Frequency Error on page 152.

PASS/FAIL LIMIT_21 TX power error (dB)

This setsthe pass/fail limit of the error of the PA output power whenthe TRU isin
the analog mode. This pass/fail limit is used when the power error is checked at
power levels 1 through 7.

See TEST_17 - TX Maximum Power and Power Level on page 153.

PASS/FAIL LIMIT_22 TX power error at power level O (dB)

This setsthe pass/fail limit of the error of the PA output power whenthe TRU isin
the analog mode. This pass/fail limit is used when the power error is checked at
power level 0.
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PASS/FAIL LIMIT_23 TX residual AM deviation (%)

This setsthe pass/fail limits of the acceptable rms amplitude modulation of the PA
output signal.

See TEST_19- TX Residual AM on page 158.

PASS/FAIL LIMIT_ 24 TX residual FM (Hz)

This setsthe pass/fail limits of the acceptableresidual FM of the PA output signal.

PASS/FAIL LIMIT_25TX SAT deviation (kHz)

This sets the maximum and minimum SAT tone FM deviation. Transmitter
deviation resulting from the SAT toneis nominally 2 kHz.

See TEST_18- TX SAT Frequency and Deviation on page 157.

PASS/FAIL LIMIT_26 TX SAT frequency error (Hz)

This sets the pasg/fail limits of the error in the frequency of the 5970 Hz, 6000 Hz
or 6030 Hz SAT tones modulated onto the transmitter.

See TEST_18- TX SAT Frequency and Deviation on page 157.

PASS/FAIL LIMIT_27 TX wideband data BW @ +/-12 kHz offset (dBc)

This sets the pass/fail limits of the ratio of the power measured by the spectrum
analyzer at frequencies offset from the carrier of the transmitted signal to the
power of the signal.

The units dBc indicate dB referenced to the carrier.
See TEST_21 - TX Wideband Data Deviation on page 160.
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Pass/Fail Limit (Specification) Descriptions

PASS/FAIL LIMIT_28 TX wideband data deviation (kHz)

This sets the pass/fail limits of the maximum and minimum peak frequency
deviation resulting from awideband data signal.

See TEST_21 - TX Wideband Data Deviation on page 160.

PASS/FAIL LIMIT_29 TXD TDMA adjacent channel power (dB)

This sets the pass/fail limits of the ratio of the transmitter power in the adjacent
channels to the power of the desired signal.

See TEST_25- TXD TDMA Adjacent Channel Power on page 167.

PASS/FAIL LIMIT_30 TXD TDMA alternate 1 channel power (dB)

This sets the pass/fail limits of the ratio of the transmitter power in the alternate 1
channels to the power of the desired signal. The aternate 1 channels are two
channels above and below the assigned channel.

See TEST_25- TXD TDMA Adjacent Channel Power on page 167.
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PASS/FAIL LIMIT_31 TXD TDMA alternate 2 channel power (dB)

This sets the pass/fail limits of the ratio of the transmitter power in the alternate 2
channels to the power of the desired signal. The alternate 2 channels are three
channels above and below the assigned channel.

|red/ssed pue ‘Jajaweled ‘1S

See TEST_25- TXD TDMA Adjacent Channel Power on page 167.

PASS/FAIL LIMIT_32 TXD TDMA mod acc error vector mag peak (%)

See the description of " PASS/FAIL LIMIT_33 TXD TDMA mod acc error vector
magnitude (%)" on page 236.

This pass/fail limit isthe peak error vector magnitude over the sample period.
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PASS/FAIL LIMIT_33TXD TDMA mod acc error vector magnitude (%)

This sets the pasg/fail limits of the difference in the actual transmitted phase and
amplitude trgjectory from the ideal one.

The transmitted signal can be imagined as a vector that rotates, due to the

equivalent phase modulation on the signal, and changesin level, due to the

equivalent amplitude modulation on the signal. The word “equivalent” is used
because the signal is not actually independently phase and amplitude modulated.
These modulations result from the 45-degree, shifted, differentially encoded,
quadrature-phase shift-keying modulation. At certain times, called decision
points, the phase error and amplitude error from ideal need to be within specified
limits. The value of the vector that connects an ideal, mathematically derived
vector to the transmitted vector is determined at the decision points. The values of
these error vectors are summed using a square-root-of-the-sum-of-the-squares
calculation. The error vector magnitude is the result of this calculation.

Prior to determining the transmitted vector to compare to the ideal vector, the
characteristics of frequency error, origin offset, and amplitude droop are
mathematically extracted. The first two items are separately specified. The last
item is not relevant in the case of Base Station measurements and is not specified.
See the descriptions of these pass/fail limits.

PASS/FAIL LIMIT_34TXD TDMA mod acc EVM 10 averages (%)

See the description'dPASS/FAIL LIMIT_33 TXD TDMA mod acc error vector
magnitude (%)" on page 236. This limit differs from the previously mentioned

limit in that it computes the average error vector magnitude over 10 consecutive
readings.

SeeTEST_26 - TXD TDMA Modulation Accuracy on page 168.

PASS/FAIL LIMIT_35TXD TDMA mod acc frequency error (Hz)

See the description 6PASSFAIL LIMIT_33 TXD TDMA mod acc error vector
magnitude (%)" on page 236.

Prior to determining the transmitted vector for comparison to the ideal vector, the
characteristics of frequency error, origin offset, and amplitude droop are
mathematically extracted.

The frequency error of the signal is covered in this pass/fail limit.
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Pass/Fail Limit (Specification) Descriptions

PASS/FAIL LIMIT_36 TXD TDMA mod acc magnitudeerror (%)

See the description of " PASS/FAIL LIMIT_33 TXD TDMA mod acc error vector
magnitude (%)" on page 236.

This pass/fail limit coversthe error in the magnitude or amplitude due to the
difference in the ideal and transmitted signal.

PASS/FAIL LIMIT_37 TXD TDMA mod acc origin offset (dBc)

See the description of " PASSFAIL LIMIT_33 TXD TDMA mod acc error vector
magnitude (%)" on page 236.

This pasg/fail limit covers the characteristic of origin offset, which can be
considered to be an unwanted, unmodulated signal at the carrier frequency,
present in the transmitted signal.

The units dBc indicate dB referenced to the carrier.

PASS/FAIL LIMIT_38 TXD TDMA mod acc phaseerror (deg)

See the description of " PASSFAIL LIMIT_33 TXD TDMA mod acc error vector
magnitude (%)" on page 236.
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This pasg/fail limit coversthe error in the phase due to the difference in the ideal
and transmitted signal.

|red/ssed pue ‘Jajaweled ‘1S

PASS/FAIL LIMIT_39 TXD TDMA power error (dB)

This sets the pass/fail limits of the average power of the transmitter while
operating in the digital mode. This pass/fail limit is used in both of the tests that
measure transmitter power in the digital mode.

PASS/FAIL LIMIT_40 RX RSSI/MCGAIN internal rssi offset (dB)

This setsthe pass/fail limits of the internal RSSI offset value programmed into the
radio.

See"TEST_12- RXA RSSI/MCGAIN Offset and Gain" on page 145 and " TEST_13
- RXB RSSI/MCGAIN Offset and Gain" on page 149.
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PASS/FAIL LIMIT_41 RX Bit Error Rate (BER)

Enter the upper limit for the percentage of allowable error in the bit error rate
(BER). This pass/fail limitisused in TEST_41 and TEST_42. It is not required
that you enter alower limit because of the nature of the measurement.
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Reference (Alphabetical)

This chapter provides detailed descriptions of the features and functions of the
HP 11807B Test Software. Topics are arranged alphabetically for quick, easy
reference.
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Conventions Used

Conventions Used

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

Examples of these special presentations are;
TESTS - A key on the Test Set front panel.
Pr ocedur e: - Characters displayed on the Test Set screen.

k1 (Run Test) - A USER key in the column next to the Test Set screen. Run
Test isdisplayed on the screen.

0. 000000 - A field on the Test Set screen in which entries may be made.
Titles of documentation are printed in italics.
Theterm Test Set refersto the HP 8921A or the HP 8921A, Option 500.

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

« select refers to pressing the knob after positioning the cursor in front of the appropriate
field (i nver se vi deo area).

« choose means to position the cursor in front of an item inGhei ces: orTo
Scr een menu in the lower right corner of the screen, and then press the knob.

e enter means to use the numeric keypad, and the ENTER key or measurement units keys
to make entries to fields. In some procedueaser is used to describe the action of
entering characters into a field.

240
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Configuration

Configuration defines the equipment arrangement that you use for data collection,
RF switching, printing, and logging of Base Station messages. Below is an
example of possible entries to the External Devices (or Edi t Conf i gur ati on)

screen.
TESTS (Edit Confisuration)
Inst# Calling Name Model Addr 1 ETRIITE
Ortions
Hllelzt [nl
8P int Rl

DATA Collection
ASCITSREC=150

ANT switch

2 hr89210
3 LOG

4

5

PRINTER

Test Function

Edit Crnfa

Figurell An Example External Devices (Edit Configuration) Screen

The entries shown in the exampl e above set the Configuration to do the following:
e Collect data in an ASCII file using a memory card. 150 records are allocated.
» Use the Test Set Radio Interface Board to control a Switch Matrix.

« Log Base Station commands and messages to the screen.

e Print test results to a serial printer.
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Messages and commands logged to the screen can quickly scroll off the top.
These cannot be retrieved for subsequent display. If you wish to view this
information, you may have to log to aterminal or printer. If you are using a
terminal or seria printer, enter 9 into the Addr field onthe Ext er nal Devi ces
(orEdit Configuration) screen.
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Configuration Table

Table 9 and Table 10 contain keywords that the Test Software will recognize.
These keyword entries are made into the External Devices (or Edit Configuration)
screen.

Keywords are entries you make that are used by the Test Software to provide
information about the your particular RF signal path switches, printer and/or use
of logging.

Numbers and uppercase characters in the calling names, options, and model
numbers are necessary. Lower case characters are optional.

The numbersinthe | nst # column correspond to the list item numbers produced
by the Test Set firmware. Entries are not made into this column. The order of the
configuration items can be different from that shown in the tables. For example,
LOGgi ng canbeenteredinto | nst# 1.

Table9 Data Collection and L ogging Configuration
Purpose I nst# Callmg Name Model | Addr Description
Options
HP-1B/Seria 1 DATA Collection don't 1 To memory card
Data care
Collection 3 X 2
see Data Options: | File types of ASCII, X LIF format
Collection or BDAT, LIF format
or (EXT),? DOS file type
or blank® DOS or HP-UX file
type®
REC=xxxxx Number of records
1 DATA Collection don't 9 Serial to external
care computer (laptop)
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Table9 Data Collection and L ogging Configuration
Purpose I nst# Callmg Name Model | Addr Description
Options
Logging LOGging don’t 0 Logging off
Commands/ care
M essages
LOGging don'’t 1 Log to screen
care
LOGging don't 7xx* | HP-IB printer
care
LOGging don't 9 Serial printer
care

1. These options apply to memory card data collection, but they do not apply when
collecting data with Addr=9.
2. A DOSfile name extension. For example, the filename may be CELL1.EXT.)
3. DOSisused if the card format is DOS. HP-UX is used if the card format isLIF.
4. xx=Last two digits of HP-IB address.
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Table 10 RF Switch Configuration
Purpose I nst# Callmg Name Model Addr Description
Options
ANT 4 ANT switch HP 892xA| don'tcare | Test Set Radio
Switching (7xx not Interface
allowed)
Option: | LOW Inverts polarity
4 ANT switch HP 3488A| 7xk HP 3488A Switch/
Control Unit
PA Switching| 5 PA switch HP 892xA don't care | Test Set Radio
(7xx not Interface
allowed)
Option: | LOW Inverts polarity

1. xx = Last two digits of HP-I1B address.

To enter an item into External Devices (or Edit Configuration):

1
2.

N o o M w

PressTESTS.

Select Ext er nal Devi ces fromthe SET UP TEST SET list (or Edit Cnfg
fromthe Test Functi on field).

Position the cursor to thefield in the column labeled | nst # and select it.

Rotate the knob and select the desired | nst number (the next available field).
PressUSER (I nsrt I ns)or USER Del et | ns toinsert or delete instruments.
Position the cursor tothe Cal | i ng Nane field and select it.

Using the characters available in the Choi ces Menu, enter thedesired Cal | i ng
Name. (Seetable9, " Data Collection and L ogging Configuration" on page 242)

» Use thell key to backspace.
* Press CANCEL to cancel entries and retain the old entry.

ChooseDone from the list after the entry is made.
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9. Repeat for Opt i ons, Model , or Addr fields as appropriate. Default configuration
entries have not been entered into the Test Software. Messages may be
displayed if you do not make necessary entriesinto the Ext er nal Devi ces
(or Edit Configuration) screen.

The configuration remains in the Test Set battery-backed-up memory. The
Configuration used after power-up is the same one that was in the Test Set
memory when the last power-down occurred. The configuration isnot saved with
a Procedure to amemory card or RAM.
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Copying Files

Copying Files

Files can be copied from one mass-storage device to another using IBASIC COPY
commands. For example, to copy afile from amemory card to an SRAM memory
card, load the program from the memory card into the Test Set, insert an
initialized SRAM memory card, and then use the IBASIC SAVE command. Enter
the following:

SAVE “MY_TEST:INTERNAL”

Y ou can list the names of the files stored in amemory card catal og by using the
IBASIC CAT command. To display alist of file names on amemory card, enter
the following:

CAT “INTERNAL” or CAT

If the mass storage is already defined to be the memory card, then ":INTERNAL”
isoptional. If you are entering many characters into the IBASIC command line,
you should connect aterminal to the Test Set. See" Serial Port Connections for
Data Collection," in chapter 3, on page 65. Y ou should aso use aterminal if you
have many filesto list because file names displayed with the CATIBASIC
command scroll past the top of the Test Set screen and cannot be scrolled down.

IBASIC is used when writing your own programs and is not explained in this
manual. If you wish to write your own IBASIC programs, you should acquire the
following manuals:

* HP Instrument BASIC User’s Handbod part number E2083-90000.
e HP 8921A Programming Manual HP part number 08921-90031.

See ad'so: " Data Collection (Saving and Retrieving Test Results)" on page 247 and
"Initializinga Memory Card" on page 262.
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Data Collection (Saving and Retrieving Test Results)

The Test Software has the capability to savetest resultsto an SRAM memory card
or to a PC.

CollectiontoaMemory Card

Y ou will have to make entriesinto the Ext er nal Devi ces (Edit Config) screen
to describe the type of data collection you are using.

To configure Ext er nal Devi ces entries:

1. PressTESTS

2. Select Ext ernal Devi ces fromthe SET UP TEST SET list (or Edit Cnfg
fromthe Test Functi on fied).

3. Positionthe cursortotheCal |1 i ng Name field and select it.

4. Usingthelist of charactersin the Choi ces menu, enter DATA CintotheCal | i ng
Name nextto | nst # 1. The entry will look like:

1 DATA C

Note: For some SW revisions, DATA C will appear in the Choi ces menu. In this
case, you may select DATA C, then Done instead of typing each character
individually.

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

6. Using the DATA keypad, enter anumber into Addr , depending on the type of storage
medium you will be using (press ENTER when finished).

If you are using amemory card, enter 1 into the Addr :
1 DATA C 1
Calling names can be entered in any order.

The Test Software supports data storage on Logical Interchange Format (LIF) and
Disk Operating System (DOS) formats. Storage can beto any of thefollowing file

types:

* ASCII files under LIF
» BDAT files under LIF
e HP-UX files under LIF
* DOS files under DOS
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Y ou will be specifying the file type with the entry you make into the Opt i ons
field immediately below DATA C. If no filetypeisentered, and the format is LIF,
the Test Software will select an HP-UX filetype. If no file typeis entered, and the
format is DOS, the Test Software will select aDOSfile type. For example, if you
are using a DOS file and you are not using an extension on the file name, the entry
on this screen will look like (x isfirst unused | nst #):

X DATA C 1

If you areusing an ASCII, BDAT or HP-UX file, you can specify the number of
records allocated to the file. The DOSfile is automatically updated as datais
stored, so record allocation is not required. If you are using HP-UX files, you will
have to enter REC= to establish a usable number of records. REC=20480 setsthe
size to be the same as the default number of 256 byte records used for ASCI| files
(80 x 256). Y ou 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 I REC=200
into the Opt i ons field.

NOTE: For some Test Software revisions, REC= and ASCI | REC= will appear in the Choi ces
menu. Inthis case, you may select REC= or ASCl | REC=, enter the number of records using
the DATA keypad, then select Done, instead of typing in each character individually.

The display will appear as follows:

x DATA C 1
ASCI | REC=200

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

See " InitializingaMemory Card" on page 262 if using a new memory card. The
file types under LIF can be used by the Test Set IBASIC controller and some HP
workstations. The DOS format is required if you wish to use the card with a PC.
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Tablell Data Collection (Saving/Retrieving Tests) Configuration Summary
I nst# Callmg Name M odel Addr Description
Options
X DATA Caollection don't care 1 To memory card
(first unused #)
Options? File types of ASCII, | don'tcare | 7x&% LIF format
or BDAT, LIF format
or (EXT)?2 DOS file type
3 ,
or blank; DOS or HP-UX file typé
REC=xxxxx Number of records
X DATA Collection don’t care 9 Serial to external comput

(first unused #)

(laptop)

1. These options apply to memory card data collection, but do not apply when collecting
data with Addr=9
2. A DOSfile name extension. For example, the file name may be CELL1.EXT.
3. DOSisusedif the card format iSDOS.HP-UX is used if the card format isLIF
4. xx = last two digits of HP-1B address.
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Retrieving Data from a Memory Card

See the description of " TEST_36 - GN Data Collection File Transfer" on page 188
for information on retrieving data.

Collection toa PC

Test results can be output through the serial 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 resultsto afile. Examples of terminal emulator
programs are HP AdvancelLink and ProComm, a product of DataStorm
Technologies, Inc.

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

1. Load and run HP AdvanceLink on your PC.

2. Usethefollowing tablesto set the Global Configuration, Terminal Configuration, and
Remote Configuration settings.

Table12 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
Remoteto enter PC serial port # Forms Path Enter path if used
Printer I/F None Screen Size Enter thesize
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Table 13 Terminal Configuration Settings
FIELD SETTING FIELD SETTING

Terminal 1D 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

XmitFnctn(A) NO Copy Fields

SPOW(B) NO Type Ahead NO

InhEolWrp(C) NO ROW Size 80

Line/Page(D) LINE Host Prmpt Char D1

INnhHNdShk(G) NO Horiz. Scroll. Incr. 08

Inh DC2(H) NO Large[+] Key +

Table14 Remote Configuration Settings
FIELD SETTING

Baud Rate 4800
Parity/Data Bits None/8 3
Eng Ack No g
Asterisk OFF 1
Chk Parity NO ‘3
SR(CH) LO %
Recv Pace None é
Xmit Pace None
CS(CB)Xmit NO
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To set up for data collection to a PC:
1. PressTESTS.

2. Select Ext ernal Devi ces fromthe SET UP TEST SET list(orEdit Cnfg
fromthe Test Functi on field).

3. Positionthe cursor totheCal | i ng Nane field and select it.
4, Usingthelist of charactersin the Choi ces menu, enter DATA C(nexttol nst # 1):

1 DATA C
5. Position the cursor to the Addr field and select it.

6. Using DATA keypad, enter 9 and press ENTER:
1 DATA C 9
Cadling names can be entered in any order.
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Configuration for Terminal or PC Operation

It is preferable to enter long strings of charactersinto fields using aterminal. The
characteristics of the serial port, when used for instrument control from aterminal
or terminal emulator, are determined by settings on the Test Set 1/0 CONFIGURE
screen.

Set the following:

e Serial Intolnst

e |BASIC EchotoOn

e Inst EchotoOn

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

Equivalent Front-Panel Control Characters

The following table 15 lists the terminal/computer keystrokes that equate to front-
panel controls. Each equivalent character must be preceded by the Escape key.

For example, to remotely access the CONFIGURE screen, type Esc, C on your
terminal/computer. (Be sure to use upper-case C for this example.)

Alternate sequences for 5 commonly-used functions are also available. Hold
down the Ctrl (control) key and select the corresponding key for the desired
function. (Example: Ctrl/H moves the cursor to the left one space.)

ENTER -~J or "M
CANCEL - °C
BACKSPACE - "H
KNOB_TURN_CW - *R
KNOB_TURN_CCW - AL
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Table 15 Equivalent Front-Panel Control Characters
Function Eé];g Function Eé];(l;/ Function Eg;g
Char. Char. Char.

CANCEL ! SAVE G PRESET i
PERCENT MHZ_V ( REF_SET J INCR_DIV_10 i
S KHZ_MV ) METER K INCR_SET k
BACKSPACE - AVG L INCR_TIMES_10 |
ENTER . LO_LIMIT M DOWN m
RELEASE 0 HI_LIMIT N UP n
K1 1 E R SEVEN o]
K2 2 F S EIGHT p
K3 3 B U NINE q
K4 4 C \Y FOUR r
K5 5 D W FIVE S
K1_PRIME 6 A X SIX t
K2_PRIME 7 EEX z ONE u
K3 _PRIME 8 YES ON_OFF [ TWO v
ASSIGN 9 NO_PPM_W ] THREE w
KNOB_TURN_CCW < RX a ZERO X
KNOB_TURN_CW > TX b POINT y
MSSG A DUPLEX c PLUS_MINUS z
HELP B PREV d OHM_PCT_DEL_DBUV {
CONFIG C TESTS MAIN e DB_GHZ_DBM |
HOLD D LOCAL f MS HZ_UV }
PRINT E RECALL g

ADRS F MEAS_RESET h
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Exiting a Program

Do not press RX or TX to exit the program. Selecting the RX TEST or TX TEST
screen causes signal pathsinternal to the Test Set to be modified. If you exit the
program to a screen other than RX TEST or TX TEST, the settings necessary to
resume testing will be retained.

After you have made the manual settings, pressthe DUPLEX key as alast step
before continuing the Test Software. Thiswill cause the Test Set to be properly
set up.

Another way to safely exit isto:
Press CANCEL.

Press DUPLEX.

Press SHIFT, SAVE.

Using list of charactersin the Choi ces menu, enter aregister name or number.
Select Done.

Operate the Test Set manually.
Press RECALL.

Choose the name of the saved setup.
Press TESTS.

10. Pressk2 (Cont i nue).

© © N o g M W NP
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Frequency Table

The frequency tableis used to enter and store channel numbers and TRU/DRU
dot location numbers (for example, location 1-8). Procedures may be set up to
consecutively test all eight radios on a shelf by entering the information into the
frequency table. The procedure (including the frequency table) may also be saved
to an SRAM memory card for later use (see" Procedures' on page 276).

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

NOTE: PARAMETER_11 GN enter chan [0=edit fr 1=prompt 2=L CR] allows you to choose if
the Test Software should read frequency information from the Frequency Table (set parm to
0), or from aprompt that will appear at the beginning of Run Test (set parm to 1). Setting this
parameter to 1 will allow you to test only one channel at atime. The default setting for this
parameter is 1. You must change it to O if you wish to use the frequency table.

To edit afrequency table:
1. PressTESTS.

2. SelectChannel | nfornmationfromtheSET UP TEST SET list(orEdi t Freq
fromthe Test Functi on field).

Position the cursor to the Channel # (or RX Chan | nf o) field and select it.

Using the DATA keys, enter the channel number and select it.

Position the cursor tothe Sl ot # (1-8) (or TX Chan | nf o) field and select it.
Using the DATA keys, enter the slot number (position on the shelf, 1-8), and select it.
Position the cursor to the Test ? field and select it.

Press the knob to toggle the underline to the desired response (Yes or No).

Press TESTS to return to the Test Screen.

© © N o o M W
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HP-1B Control Annunciators

The words, letters, and symbols at the top right corner of the screen indicate these
conditions:

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

< L indicates that the Test Set is listening, and is ready to receive a manual or remote
command.

< Tindicates that the Test Set is talking to another HP-IB device.
* Sindicates that a service request has been generated.

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

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

* ?indicates that an IBASIC program is waiting for a user response.
e - indicates that the IBASIC program is paused.

e SHI FT indicates that the SHIFT key was pressed, and that the next key entry will be
shifted. (Press SHIFT again to clear).

g9 Jaideyd
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L ogging
Logging is used to monitor al of the commands from the Test Set to the Base
Station and all of the messages returning from the Base Station. These commands
and messages may be displayed on the screen or output to a printer.
To enable the logging function:
1. PressTESTS.
2. Select Ext ernal Devi ces fromthe SET UP TEST SET list(orEdit Cnfg
fromthe Test Functi on field).
3. Presskl(1 Insrt Ins).
4. Position the cursor to the |l nst # field and select it.
5. Rotate the knob to thefirst vacant Cal | i ng Nane field and select it.
6. PositionthecursortotheCal | i ng Nane field and select it.
7. Enter L O Ginto the Calling Name field by:
a. rotating the knob and positioning the cursor beside L in the Choi ces field and
selecting it.
b. repeating for O and G.
c. positioning the cursor to Done in the Choi ces field and selecting it.
8. Position the cursor to the Addr field and select it.
9. Choose output mode:
a. For screen: Press 1 on the DATA keypad and press ENTER.
b. For HP-IB printer: Press 70x on the DATA keypad and press ENTER.
c. For serial printer: Press 9 on the DATA keypad and press ENTER.
10. Press TESTS to return to the TEST Main Menu screen.
NOTE: Logging occurs rapidly on the screen. To stop for inspection, press CANCEL. To continue,

press the User Key k2 (Cont i nue).
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Memory Cards

Memory cards are inserted into the slot on the Test Set front panel. The memory
card is powered by the Test Set whileit isinserted. Arrows printed on the memory
card and the Test Set front panel indicate the direction and orientation of card
insertion.

Memory cards are used to store or retrieve the following:

Software code

An HP-supplied Procedure, containing:

* A default test sequence

» Default test parameter values

» Default pass/fail limit (specification) values

A Library file

Procedures that you make, optimized for your application
Data collection files

Channel Information

User defined keys

Two types of memory cards are available:

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

The Test Software memory card can be removed after the program is loaded into
the Test Set memory. The program will remain in memory after a power-down/
power-up cycle, until anew program isloaded. L oading a new program will
replace the existing program.

Static Random Access Memory (SRAM)
One-Time Programmable (OTP)
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SRAM Memory Cards

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

Table 16 SRAM Memory Card Part Numbers
Memory Part Number
32 kilobytes HP 85700A
128 kilobytes HP 85702A
256 kilobytes | HP 85704A
512 kilobytes HP 85705A

SRAM memory cards use alithium battery (part number CR 2016 or HP part
number 1420-0383). 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
whileit isinserted. Replace the battery while the memory card isinserted into a
powered-up Test Set. To retain data and programs, it should be replaced annually.
Seethe Test Set User's Guid@&he write-protect switch on an SRAM memory
card will write protect the card when it is set toward the outside of the card.

260
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Memory Card Storage Space

Procedures use 12-16 records each. A Library uses 20-35 records. A singlelibrary
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:

Storage Space(in kil obytes) =(Nunber of Procedures X 4.1) + 20

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

The storage space required for data collection depends on the number of test
results to be saved. Each page of test results that you save will require
approximately 4 kilobytes of storage space. A page of test resultsis about 57 lines
of screen or printer outpuit.

The storage space of smaller SRAM memory cards can be used quickly. If you
wish to collect large quantities of data, data collection using a PC or printer may
be preferable.
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Initializinga Memory Card

Initializing HP 11807B cards using the TESTS Save/ Del et e Procedur e
screen automatically defaultsto LIF format. However, initializing cards from the
Save/ Del et e Procedur e screenisonly available on HP 8921A Test Setswith
firmware above revision A.15.00. If these settings do not match your needs, there
is another method described below in which you may select the format.

ToInitializeaMemory Card Using Save/Delete Screen

1
2.

4,
5.

PressTESTS.

Select Save/ Del et e Procedur e fromthe CUSTOM ZE TEST PROCEDURE
list.

Insert the SRAM memory card in the slot on the front panel. (Make sure the switch on
the card is not in the write-protected position).

Pressk3(I nit Card).

Press Yes if you want to continue.

There are two other methods described below in which you may initiaize the card
and select theformat. If you have aterminal emulator attached to the Test Set, you
can type a command into the IBASIC command line. A second way to initialize a
card isto run the ROM progran RAM_MNG.

Toinitializean SRAM memory card using IBASIC

1
2.

PressTESTS.

Select | BASI C Cntrl fromthe SET UP TEST SET list (or | BASI Cfrom the
Test Functi on field).

3. Position the cursor to the IBASIC command line and select it.

Using thelist of characters under the Choi ces menu, enter the following IBASIC
command:

For LIF format: INITIALIZE “:INTERNAL"

For DOS format: INITIALIZE “DOS:INTERNAL”

262
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Toinitializean SRAM memory card using RAM_MNG

1. PressTESTS.

2. Position the cursor tothe Sel ect Procedure Locati on (or Locati on) field
and select it.
From the Choi ces menu, select ROM

4. PositionthecursortotheSel ect Procedur e Fi |l enane (or Procedur e)field
and select it.

5. From the Choi ces menu, select | B_UTI L (or RAM_MNG).

6. Presskl (Run Test).

7. Follow the displayed instructions.

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

Retrieving Data from a Memory Card

See the description of " TEST_36 - GN Data Collection File Transfer" on page 188
for information on retrieving data.
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Parameters

Parameters are val ues that you enter to optimize your use of the Test Software.
Many of the parameters are determined by examining your test requirements.

Default values are set into the Test Software. Some of these values are derived
from standard methods of measurement and some are derived from the industry
standard requirements. Load a Procedure and select the Test Par anet er s
screen from the CUSTOM ZE TEST PROCEDURE list, to see the default values.

Y ou should verify that parameters are properly set after you select the tests to be
placed in your procedure.

Parameters remain in battery-backed-up memory until you select a procedure to
run. Before loading another procedure, save as a new procedure any parameters
that you wish not to lose. See" Saving a Procedure"’ on page 277.

To print the parameterslist, see” To Print Test Screens:." on page 274.
To edit a parameter value:

1. PressTESTS.

2. Select Test Par amet er s fromthe CUSTOM ZE TEST PROCEDURE list (or
Edi t Par mfromthe Test Functi on field).

Position the cursor to the Par n¥ field and select it.

Rotate the knob to the desired parameter number and select it.
Position the cursor to the Val ue field and select it.

Enter the desired value using the DATA keypad and press ENTER.

o o > W

a. UsetheO key to backspace.
b. Press CANCEL to cancel entries and retain the old value.
7. Pressk5(Mai n Menu) (or TESTS) to return to the TESTS screen.
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Pass/Fail Limits (Specifications)

Pasg/fail limits are values that you enter to set passing limits for tests. Default
values are available in the Test Software. These have been derived from standard
methods of measurement.

Pasg/fail limits need not be changed when you select atest or change the testsin
your procedure. Most tests have pass/fail limits.

Y ou should verify that pass/fail limits are properly set after you select the teststo
be placed in your procedure. Lists of the pass/fail limits used by the tests are
contained in the test descriptionsin chapter 4 of thismanual. A lock is provided to
prevent access to the pass/fail limits. See" Saving a Procedure" on page 277.

Pasg/fail limits remain in the Test Set battery-backed-up memory until you select
aprocedure to run. Before loading another procedure, save as a new procedure
any pasd/fail limits that you wish not to lose. See" Saving a Procedure" on page
277.

To print the pass/fail limitslist, see" To Print Test Screens:" on page 274.
To edit apass/fail limit value:

1
2.

o o M w

PressTESTS.

SelectPass/ Fai | Lim tsfromtheCUSTOM ZE TEST SET list(orEdit Spec
fromthe Test Functi on field).

Position the cursor to the Spec# field and select it.

Rotate the knob to the desired pass/fail limit number and select it.

Position the cursor to theLower Li nit ortheUpper Linit fieldand selectit.
Enter desired value using the DATA keypad and press ENTER.

a. Usethel key to backspace.

b. Press CANCEL to cancel entries and retain the old value.

Position the cursor to the Check field and select it.
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From the Choi ces menu, select the combination of upper and lower limits to be
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Pausing or Stopping a TEST

CHANGING
SETTINGSWHILE
PAUSED

To pause the program, press CANCEL.

To stop the program, press SHIFT, then CANCEL. This performsan IBASIC
RESET operation.

If you make changes to instrument settings while the program is paused, subsequent
operation may be unpredictable. Error messages might be displayed. See " Exiting a
Program" on page 255 in this chapter.

To continue a paused program:
1. PressTESTS.
2. Presskl (Conti nue).

The test timeis displayed when the test is completed. This time includes the time
that the program is paused and the time that it iswaiting for connection and inputs
to be made. If you test through midnight, the test time will not display properly.
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Printing

Y ou can print any of the following:
e Testresults
 TESTS screens
« "External Devices” (Edit Cnfg)
* "Order of Tests” (Edit Seqn)
* "Channel Information” (Edit Freq)
» "Pass/Fail Limits” (Edit Spec)

» "Test Parameters” (Edit Parm)

There are four basic steps to printing listed below. A detailed description of each
of these stepsis at the end of this section.

1. Checkto see if your printer is supported by the Test Set &gmorted Printers' on
page 268).

2. Determine if your printer requires serial, parallel, or HP-IB connection. Connect the
printer to the appropriate port on the Test Set'(§&éenter Connection” on page
269).

3. Configure the Test Set for your printer and its interface"(€@afiguring the Test Set
for Printing" on page 271).

4. Instruct the Test Set what to print (S€o Print Test Screens:” on page 274).
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Supported Printers

HP ThinkJet printer

HP QuietJet printers
HP PaintJet printers
HP DeskJet printers
HP LaserJet printers
Epson FX-80

Epson LQ-850

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

HP-IB Connection

An HP-IB printer can be connected to the Test Set rear-panel HP-1B connector
with an HP-IB cable.

Serial Connection

A serial printer can be attached to the serial port. Seefigure 12 . Use the following
RJ-11 pins for this connection. Y ou may order this cable from Hewlett-Packard
using part number HP 08921-61038.

e RJ-11 Pin 2 - Test Set Receive Data
¢ RJ-11 Pin 4 - Ground
RJ-11 Pin 5 - Test Set Transmit Data

Test Set Rear Panel

® ® ® I =
TERT oL o0t oo T B
et B P Wy =
EPoK, w e
®3%° 2 (=]
RN —
: B

s

3
&

©
®

1
P
o)
)
TRANSMIT /ADDRESS 10 Port B 5
o
TRANSMIT/ADDRESS 9 %
GROUND T
Q
O
NO CONNECT 2
o
RECEIVE/ADDRESS 9 £

RECEIVE/ADDRESS 10 Port B

Figure 12 Test Set RJ-11 Serial Port Connections
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Parallel Connection
NOTE: This parallel port is only available on Test Sets with serial prefix 3503 and above.
A paralel printer can be attached to the parallel port. Use the following figure 13
for pin information. Y ou may order this cable from
Hewlett-Packard using part number HP C2950A.
®
PIN 1 PIN 14
N\ (
nStrobe ———) Q/ nAutoFd
Data 1 —o (= nFault
Data 2 ——) = ninit
Data 3 ——) € nSelectin
Data4 ——=) Ol
Data5 ——=) O
Data6 ——<) O
Data7 ——) S
Data8 —— <) O > Signal Ground
nAck ——) O
Busy ——5) S
PError ——<)
QR
Select —=) \
/(/\
PIN 13 PIN 25
Figure 13 Test Set Parallel Port Connections
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Configuringthe Test Set for Printing

If you wish to use a serial printer, you cannot use the serial port for other
purposes, such as Data Collection (saving test results), at the same time. Serial
port connections are shown earlier in this section.

PRINTER SETUP The HP 8921A has several firmware enhancements, some of which affect setting up for
DIFFERENCES printing. The following Set up Pri nt er section appliesto users with:

« HP 8921A Test Sets with firmware above revision A.15.00.

The Test Set firmware revision is displayed on the top right corner of the
configuration screen.

e Press SHIFT, CONFIG to display the configuration screen and read the firmware
revision.
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To Set Up Printer Using HP 8921A FW Above Rev A.15.00

9.

g > w NP

PressTESTS

Select Pri nter Setup fromthe SET UP TEST SET list.
Position the cursor to Model and select the desired printer.
Position the cursor to Pri nt  Port and select the desired port.

(If HP-I1B only) Position the cursor to Pri nt er Adr s and enter the HP-1B address
for your printer (0-30).

Set the following optionsif desired:

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

b. FF at Start (to cause aform feed at the start of a test sequence)

c. FFat End (to cause aform feed at the end of atest sequence)

FromtheTo Scr een menu, select Mor e.
From the Choi ces menu, select | O CONFI G,

a. For Serid Printing, set the Seri al Baud field and other serial communications
fields listed under it to correspond to your printer configuration.
b. For HP-IB Printing, set the Mbde fieldto Cont r ol .

Press TESTSto return to the TESTS (Mai n Menu) screen.

Toprint test results

1

2
3.
4

PressTESTS
. SelectPrinter SetupfromtheSET UP TEST SET list.
Position the cursor to Qut put Resul ts To andselect Pri nt er.
. Positionthe cursor to Qut put Resul ts For andselect Al | if youwant all results

printed, or Fai | ur es if you want failures only printed.

(Optional) Position the cursor to Qut put Headi ng and enter your desired heading.
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To send Escape Sequencesto 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 Test Software comes with some
pre-defined escape sequences compatible with HP printers, listed below, or you
may enter others that are compatible with your printer (use your printer user
manual for the available print features and corresponding escape sequences).

The Test Software has an implied escape character for the first sequence. You
need only 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 sequences. If the sequence exceeds the space alotted in
the options field, you may continue with additional escape sequences in the next
available Opt i ons field. You must however, till enter Escape Seq in the

Cal I'i ng Nane field and the appropriate addressin the Addr field for all
subsequent entries.

To send an Escape Sequence:

Press TESTS.

Select Ext er nal Devi ces fromthe SET UP TEST SET list.
Position the cursor to the | nst # field and select it.

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

Select Escape Seq fromthe Choi ces menu.

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

© N o g M w0 NP

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

9. Positionthecursor tothe 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.
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Table17 Escape Sequence Definitionsfor HP Printers
Escape Sequence Print Feature

&I66P Sets page length to 66 lines
&l72P Sets page length to 72 lines
&I6D Sets lines per inch to 6 lines
&18D Sets lines to inch to 8 lines
(s12h12v6eT Selects 12 characters per inch

12/72 inch character height
gothic typeface

&a9lL~&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

&18d838P Selects 8 lines per inch
88 lines per page

&I18d96P Selects 8 lines per inch
96 lines per page

(s16.67h12V~&al7L~&I6E| Selects 16.67 characters per inch
12/72 inch character height

left margin to 17 characters

top margin to 6 lines

To Print Test Screens:
TESTS screensinclude:

* "External Devices”

e "Order of Tests”

¢ "Channel Information”
e "Pass/Fail Limits”

¢ "Test Parameters”
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The same general processis used to print the information for al of the above
TESTS screens.

1

o A~ WD

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

PressTESTS.

Select the CUSTOM ZE TEST PROCEDURE screen of your choice.
Pressk3 (Print All)andselectit.

Press TESTSto return to the TESTS (Mai n Menu) screen.

To print exactly what appears on atest screen, press SHIFT then PRINT.
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Procedures

A procedureis a collection of test parameters, pass/fail limits, and atesting order,
saved in afile that customizes the Test Software to a specific application. Y ou
may save the file on a memory card.

Y ou need not save atest sequence in a procedure. Each test can be stand-alone.
After you choose a procedure, you can choose which of the teststo run.

When you save a procedure, you will save only test parameters, pass/fail limits,
and atesting order. The memory card must also contain alibrary file. A library
file contains the names of all of the test parameters, pass/fail limits, and tests that
arein the Test Software. Thelibrary that you use will bethe library that is
supplied with your Test Software. When you save your procedure, the library will
be automatically saved on the same card.

The procedure(s) supplied with your Test Software will belisted in the Choi ces:
column when you select the Sel ect Procedure Fil enane: (or Procedure)
field. Procedures will be displayed if your Test Software memory card is plugged
in.
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Saving a Procedure

After you have set up the Test Software, you can save the setup to an SRAM
memory card or internal RAM by doing the following.

The SRAM memory card must beinitialized beforeitsfirst use. See" To Initialize
aMemory Card Using Save/Delete Screen” on page 262.

To save a procedure:

1. PressTESTS.

2. Select Save/ Del et e Procedur e fromthe CUSTOM ZE TEST PROCEDURE list
(or Proc Mngr fromthe Test Functi on field).

3. Position the cursor to the Sel ect Procedure Locati on (or Locati on) field
and select it.

4. From the Choi ces menu, select the desired location. The media must beinitialized
before afile can be saved. To initialize an SRAM memory card (HP 8921A firmware
revision A.15.00 and above).

a. Insert card inthe slot on the Test Set front panel.
b. Pressk3(I nit Card)
c. PressYes. Note: thiswill delete any procedures or programs from memory.

To initialize a RAM disk, see “Memory Cards/Mass Storage” in the
HP 8920 Programmer’s Guide

5. Position the cursor to theEnt er Procedur e Fi | ename (or Pr ocedur e) field
and select it.

6. Fromthelist of charactersin the Choi ces menu, enter afilename. Filename must be
nine characters or less. When filename is compl ete, position cursor to Done and select
it. Procedure filenames that already exist on the card will appear at the top of thelist of
characters.

7. If you selected Car d, insert an initialized memory card into the slot on the Test Set
front-panel.

8. Verify that the card or other mediais not write-protected. See " Memory Cards' on
page 259.
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9. Position the cursor to theEnt er Descri pti on for New Procedur e (or
Comment for new procedure)field and select it. From thelist of charactersin
the Choi ces menu, enter comments. When the comments are compl ete, position the
cursor to Done and select it.

10. Position the cursor tothe Pr ocedur e Li brary (orLi brary for new
pr ocedur e) field and select Cur r ent (Current underlined). The name of the
Library is displayed on the TESTS screen.
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11. Position the cursor tothe Code Locati on (or Program | ocation for new
pr ocedur e) field and select it.

From the Choi ces menu, choose memory Car d, ROM or RAM When a procedure is
run, the test system will look in thislocation for a code fileiif it is not resident in the
Test Set battery-backed-up memory. Thislocation will usualy be the Test Software
memory card.

12. Presskl (Save Proc) (or position the cursor to the Act i on field and select Make
Pr ocedur e). A procedure will be saved at the location you chose.
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L oading a Procedure

A procedure can be loaded from storage mediainto the Test Set battery-backed-up
memory by doing the following.

To load a procedure:
1. PressTESTS.

2. Position the cursor tothe Sel ect Procedure Locati on (or Locati on) field
and select it.

3. From the Choi ces menu, choose the desired location where the procedure is stored
and select: Car d, ROM or RAM

4. PositionthecursortotheSel ect Procedur e Fi |l enane (or Procedur e) field
and select it.

5. From the Choi ces menu, choose the procedure file that you want to |oad.

6. ReadtheDescri pti on (or Conmrent ) field to ensure that the loaded procedure file
isthe one you want.
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Deleting a Procedure

Procedures can be removed from an SRAM memory card or RAM by doing the
following.

To delete a Procedure:

1
2.

PressTESTS.

Select Save/ Del et e Procedur e fromthe CUSTOM ZE TEST PROCEDURE list
(or Proc Wngr fromthe Test Functi on field).

Position the cursor to the Sel ect Procedure Locati on (or Locat i on) field
and select it.

From the Choi ces menu, select the desired |ocation.

Position the cursor to the Ent er Procedur e Fi | enamne (or Pr ocedur e) field
and select it.

From the Choi ces menu, select the name of the procedure you wish to delete.

Pressk2 (Del Pr oc) (or position the cursor tothe Act i on field and select Del et e
Pr ocedur e).

Press Yes if you wish to continue.
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After you have set up your Test Software with a testing order, channel
information, test parameters, and pass/fail limits, you may wish to secureit. This
operation will prevent the viewing and changing of those functions. Y ou can
select the items you wish to secure or un-secure. An IBASIC ROM program is
stored in the Test Set firmware to do this.

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

After you make a procedure, you can secure it.

To secure a Procedure;

1
2.

PressTESTS.

Position the cursor to the Sel ect Procedure Locati on (or Locati on) field
and select it.

3. Fromthe Choi ces menu, select ROM

4. PositionthecursortotheSel ect Procedure Fil enamne (or Procedur e) field
and select it.

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

6. Presskl (Run Test).

7. Select the location of the procedure you want to secure: k1 memory (Car d) or k2
(RAM.

NOTE: RAM refersto the RAM Disk memory within the Test Set. Before selecting RAM, you must

initialize the RAM as adisk. See" Initializing RAM Disks" on page 284.

8.

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

When you are prompted to enter the pass nunber , enter any sequence of numerals
0 through 9 using the DATA keypad. Enter 9 digits or less.
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To un-secure a procedure:

To un-secure a procedure, you must know the pass nunber .

1
2.

8.
9.

PressTESTS.

Position the cursor to the Sel ect Procedure Locati on (or Locati on) field
and select it.

From the Choi ces menu, select ROM

Position the cursor tothe Sel ect Procedur e Fi | enamne (or Procedur e) field
and select it.

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

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

If the procedure has any item secured, you will be asked for the pass nunber .

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

11. When you are prompted, enter the pass nunber using the DATA keypad.
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RAM Disk

RAM disk is asection of internal memory that acts much like aflexible disk.
Programs can be stored, re-stored, erased, and retrieved.

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

The four RAM disk volumes are designatedEMORY, 0, 0 to: MEMORY, 0, 3. For
example, to catalogue the contents of RAM disk volume ‘0’ from B#SI C
Cntrl screen, enter

CAT “MEMORY,0,0”

The contents of Volume O can be viewed and loaded from the three screens
mentioned at the beginning of this section. Volumes 1, 2, and 3 can be accessed
only from the IBASIC Controller.

RAM DISK ERASURE Any existing programs or formatting on RAM is erased if you use the RAM_MNG or
COPY_PL ROM programs, or the SERVICE screen RAM | ni ti al i ze function.

Therefore, you should only use RAM disks for short-term storage of files.
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Initializing RAM Disks

Each RAM disk volume must be initialized before it can be used. Volume 0 can
be initialized using the RAM_MNG procedure stored on the internal ROM

I B_UTI L menu. Volumes 1, 2, and 3 must beinitialized fromthel BASI C Cntr |
screen.

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

Follow these steps to initialize volumes 1, 2, or 3:

1

PressTESTS.

2. Select| BASI C Cntrl fromthe SET UP TEST SET list.
3.
4

. Using thelist of characters from the Choi ces menu, enter the following command:

Position the cursor to the data entry field and select it.

INITIALIZE “:MEMORY,0,<volume number 1-3>",<volume size>
or
INITIALIZE “:MEMORY,0,1",50
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Saving Tests Results

See " Data Collection (Saving and Retrieving Test Results)" on page 247).
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Serial Port

The 6-pin, RJ-11 connector contains two serial port that are used to input and
output serial data. Serial datais used for entering programs, printing, and sending
test results to a connected controller or terminal.

Operating Considerations

The two independently controllable serial ports have fixed select codes. Select

code 9 is assigned to the primary “A” serial port and select code 10 to the “B”
serial port. The primary serial port (select code 9) configuration settings can be
made from either the I/O CONFIG screen or from an IBASIC program. The “B”
serial port configuration settings can only be made from an IBASIC program. The
two serial ports use a three wire connection format:

Primary Serial Port (select code 9):

Transmit (pin 5)
Receive (pin 2)
Ground (pin 4)

B Serial Port (select code 10):

Transmit B (pin 6)
Receive B (pin 1)
Ground (pin 4)

The single ground pin is shared by both ports {iggee 14, " Test Set RJ-11 Serial

Port Connections," on page 288). The IBASIC controller can send and receive data
from either port by using its assigned select code. The primary serial port (select
code 9) is used exclusively by the Test System for printing screen dumps to a
serial printer. The “B” serial port (select code 10) is used exclusively by the Test
Software for control of the UUT.

Use an RJ-11/25 pin RS-232 adapter (HP p/n 98642-66508) and RJ-11 cable (HP
p/n 98642-66505) to connect the Test Set to a serial printer, terminal, or computer.
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To connect aseria printer and the UUT simultaneously, use asingle RJ-11 to dual
RJ-11 adapter (HP p/n 08921-61031). Connect the single end of the adapter to the
RJ 11 connector on the rear panel of the Test Set and connect the serial printer and
the UUT RJ11 cables to either of the ports on the dual end.

RJ-11 CONNECTORS RJ11 cables and adapters can be wired several ways. If you buy a cable or adapter other
than the HP parts listed, verify the connectionsfor the pinsindicated in the following table
18 before connecting cables to the instruments.

The following table 18 lists connections for Transmit, Receive, and Ground pins

(address 9).
Table 18 Connectionsfor Transmit, Receive and Ground Pins
Test Set Terminal/PC Terminal/PC
RJ-11 Serial Port 25-Pin RS-232 9-Pin RS-232
Pin 2 (RX) to | pin2(TX) or | pin3(TX)
Pin5(TX) to | pin3(RX) or | pin2(RX)
Pin 4 (GND) to | pin7(GND) or | pin5(GND)
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Test Set Rear Panel
— ® ® ¢
AT A X % _

BEFRNE

TRANSMIT /ADDRESS 10 Port B
TRANSMIT/ADDRESS 9
GROUND

NO CONNECT
RECEIVE/ADDRESS 9

RECEIVE/ADDRESS 10 Port B

Figure 14 Test Set RJ-11 Serial Port Connections
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Test Execution Conditions

In some situations, you may wish to change the way the Test Software works
when atest result isobtained. Test Execution Conditi ons alow you to do
this.

Test Execution Conditions areaccessed fromthe SET UP TEST SET list
onthe TESTS (Mai n Menu) screen. Press TESTS, then select Execut i on
Cond.

Test Execution Conditions are not retained after a power-down/power-up
cycle.

Thefollowing Test Execution Conditi ons can be set as needed:

Output Results To: (Output Destination)
You can select either: Crt or Pri nt er Default: Crt

Y ou can specify where test results are to be placed. If you select Crt , results will
be displayed on the Test Set screen. If you select Pri nt er, test resultswill be
sent to the screen and to a printer. Y ou must connect and configure a printer if you
select Pri nt er . See" Printing" on page 267.

Output Results For: (Output Results)
You can select either: Al | or Fai | ur es Default:Al |

Y ou can specify if you want only the failed results to be displayed or printed. This
will be useful if you generally do not print test results, and want to ensure that
failed results are displayed or printed.

Output Heading
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Y ou can enter a heading that will be printed or displayed.

Sdlect the Qut put Headi ng field. Use the knob to choose and enter the
characters that you want to appear in the heading.

Choose Done when you are finished.
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If Unit-Under-Test Fails (If UUT Fails)

Y ou can select either: Cont i nue or St op Default:Cont i nue

If you select Cont i nue, testing will proceed whether atest fails or passes. Tests
that fail will be marked with an F, but the next test will be automatically run.

If you select St op, and apass/fail result is F, the program will pause. Y ou can
then:

« Continue (accept the failure and go on with the next test in the sequence) by
pressing k2 (Cont i nue).

» Repeat the test that failed by pressing k1 (Repeat ).

Test Procedure Run Mode (Run Mode)

Y ou can select either: Cont i nuous or Si ngl e St ep Default:Cont i nuous

Y ou can have the program pause between each test in the sequence. If you set
Test Procedure Run Mdde toSi ngl e Step, the program will pause after a
comparison is made between atest determination and the expected result. For
example, testswill pause after the program compares the results to a specification.
Y ou can continue from the paused state by pressing k2 (Cont i nue).

Another choice while paused between tests is to repeat the test by pressing
k1 (Repeat).

Autostart Test Procedure on Power-Up

Y ou can select either: On or OfF f Default: Of f

Y ou can set up the Test Set so that if the procedure was previously loaded, the
procedure will be immediately executed when the Test Set is powered on.
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USER Keys
When you are using the Test Set, you will see the following USER keys appear at
timesin the top right corner of the display. These keys are assigned to the hard
keys k1 through k5. In many cases, these keys can be used as “shortcuts” instead
of positioning the cursor and selecting. USER keys are sometimes referred to as
softkeys.
Abort
This USER key is provided when the Test Software is set up to stop on a failure in
a test. Pressingbor t will cause the Test Software to immediately cease testing
and exit Test Software execution.
Clr Scr
This USER key clears the Test Set screen. If you clear the screen and then
continue the program, there may be an interconnect diagram patrtially displayed.
Re-run the program to re-display the entire interconnect diagram.
Continue
This USER key continues the program after it has been pausetbSiey a
Program” on page 255.
o
Delete Ch )
This USER key is used during the editing of items in the Channel Informatio % 0
When you press this key, the channel in the displayed list that IGhsits %g
highlighted (inverse video) will be deleted. The channels that follow in the =l o
sequence will be scrolled up by one. 2 o
0]
g.
@
Delet Stp S

This USER key is used during the editing of items in a test sequence. When you
press this key, the test in the displayed sequence that Basits# highlighted
(inverse video) will be deleted. The tests that follow in the sequence will be
scrolled up by one step.
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Done

TRU Data

Edit Segn
Edit Freq
Edit Spec

Exit

Help

Init Card

Press this USER key if you want to accept the level displayed on the meter and
continue with the program, or if you are finished with the present test and wish to
move on to the next test in the sequence.

ThisUSER key isdisplayed at times, while TEST_34 - GN Laptop Emulator.

Press USER TRU Dat a to display the current settingsin the TRU and enter and
download new ones. The functions available on this screen are identical to those
in"TEST_01- TRU Read and Store TRU Settings' on page 128.

These keys can be used to quickly access a tests sub-screen. This sub-screenis
used to enter one or more tests into a sequence.

These keys are not displayed while the program is running. To display these keys,
pause the program by pressing the CANCEL key, then pressthe TESTS key.

Pressthiskey if you are finished with the present test and wish to move on the
next test in the sequence.

Pressing thiskey will provide information on how to use the current TEST screen.

Thiskey appearsonthe Save/ Del et e Procedur e screen. Itisusedtoinitiaize
amemory card. Before you press this key, verify that the card isinserted correctly
and not in the write-protected position.
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Insert Ch
ThisUSER key isused during the entry of itemsinto the Channel Information list.
When you press this key, the item in the displayed list that has its Chan#
highlighted (inverse video) will be copied into a new location, immediately after
the highlighted one. The items that follow in the sequence will be scrolled down
by one.

Insrt Stp

This USER key is used during the entry of itemsinto atest sequence. When you
press this key, the test in the displayed sequence that hasits St ep # highlighted
(inverse video) will be copied into a new sequence location, immediately after the
highlighted one. The tests that follow in the sequence will be scrolled down by
one step. Thiskey does nothing if there are no itemsin the sequence. Choose a test
before using this key to insert another.
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L aptop

Main Menu

Not Set

Page Up
Page Down

Thiskey is provided to give you quick accessto the Laptop Emulator screen. The
Lapt op USER key isdisplayed at times when you may want to have control of
the transceivers (such as when atest has failed its specification).

Thiskey is used to return to the main TESTS screen. The same result is achieved
by pressing TESTS.

When ameter isdisplayed on the Test Set screen, pressing Not  Set will cause
the Test Software to exit the adjustment procedure, print aflag on the screen
showing the adjustment cannot be made, and continue with the next stepsin the
program.

These USER keys move a selection list up and down in the Test Set screen. They
are used to quickly display items in the list when some of the items won't fit on
the screen.
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Prt Full

Repeat

Reset TRU

Retest

Run
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ThisUSER key is displayed when the screens to edit the test conditions are
displayed. The USER key can be used to print, using the Serial or HP-IB ports, the
sequence, test channels, specifications, parameters, and configuration you have
set up. The selected Procedure, Library, and date and time are printed at the top of
the output. The Pri nt To field on the CONFIGURE screen must be set to

Seri al or HP- | B, matching the type of printer you are using.

Y ou may want to use this key to produce a printed record of the test setup
conditions you have entered.

When alist of Base Station messages are displayed on the Test Set screen, the
display can be expanded by pressing this key.

ThisUSER key is displayed between tests (if the Si ngl e St ep mode is used)
and when a test fails (if the “stop on fail” mode has been chosen). Press
k1 (Repeat) if you would like to have the same test performed again.

Pressing this key will cause the Test Software to send a sequence of commands to
reset the TRU. This key will cause the TRU to exit the “FS DEBUG” or anoths
operation state and return to the “ROM IDLE" state. Subsequently, the Test
Software in the Test Set will return to the part of the program that sets up th
for a test.

Pressing this key exits the adjustment procedure so that a measurement a
display of the test can take place. If the re-test does not pass the program
display the meter so adjustment can continue.

(feni1aqeyd|y) aoualieioy

This USER key starts an IBASIC program that has been loaded into the Test Set
memory.
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Run Test
This USER key loads and runs the program that results from the Procedure that
has been entered into the TESTS screen Sel ect Procedur e Fi | enane: entry.
If the program is already loaded into Test Set memory, it will be started. Changes
you have made to the sequence or other TESTS screen entries will be used. If you
have selected the Pr ocedur e: field and changed its contents, the TESTS screen
conditions that are saved in the Procedure will be used.
RX Test
This key changes the screen when TEST 24 -GN Manual Test Mbde is
running. Receiver measurements and settings will be displayed.
Sngl Step
This USER key stepsthe IBASIC program one line at atime. Thisis different
from Cont i nuous/ Si ngl e St ep run mode. See" Test Execution Conditions" on
page 289.
Start Tst
This USER key is displayed while the TRU setup information is displayed on the
Test Set screen. Pressing this key while the TRU is in the “ROM IDLE” mode
causes the Test Software to send a terminal break followed by a “SET LT OFF”
command to the TRU. Testing will continue if the correct responses are received.
Stop Test
This USER key pauses the Base Station Test Software. It is equivalent to pressing
the CANCEL key to pause the Test Software. The program may be subsequently
continued by pressing USERadnt i nue).
Tns Off
TnsQuiet
TnsLoud

Audible tones give you feedback during the adjustment procedure. Use these keys
to change the volume of the tones.
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TX Test
This key changes the screen when TEST_24 -GN Manual Test Mode is
running. Transmitter measurements and settings will be displayed.

Yes

No

These USER keys are pressed when answering questions displayed on the Test
Set screen.
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Problem Solving

This chapter contains problem modules and error messages.

Problem modules alphabetically list the location of the problem with a brief

symptom (for example, Test Set Doesn’t Power Up). Each problem module
describes possible causes and corrections. The error messages section is located at
the end of the chapter and provides a brief description of the message as well as
possible corrective actions.
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If aproblem persists, call the HP Hotline from anywhere in the USA or Canada
(1-800-922-8920, 8:30 a.m. - 5:00 p.m. Mountain time) or contact your local sales
representative.

NOTE: If the Test Set displays an error that states “One or more self-tests failed”, you have a hardware
problem. In this case, refer to the Test/Assembly Level Repair manual or contact your local
sales representative.
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Base Station Control Difficulties

Base Station Control Difficulties
Check that the RS-232 and RJ-11 receive and transmit lines are properly wired.

« Verify that all instruments are powered up.
« Verify that the RJ-11 cable has six wires and six connections.
¢ Only the Serial B port on the Test Set can be used for TRU control.

« Verify that the RS-232 cable is connected to the RJ-45 connector on the TRU with the
correct pin connections.

See chapter 3, " Making Connections".

To monitor the messages sent to and from the Base Station, see" Logging" in

chapter 6.
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Chapter 7, Problem Solving

Data-Collection Function Does Not Work

Data-Collection Function Does Not Wor k

1

NOTE: When

Check that you have DATA Centeredinthe Ext er nal Devi ces (orEdit Cnf Q)
menu.

a. PressTESTS

b. Selectthe Ext er nal Devi ces screen, fromthe SET UP TEST SET list (or
Edit CnfgfromtheTest Functi on field).

c. Positionthe cursor totheCal | i ng Nane field, push the knob and enter:

DATA C.
Check the Mbdel field, it should be kept empty sinceit is not used.

Check the Addr (address) field to make sure the correct address is entered for where
the datais to be stored.

a. If datais to be stored on an SRAM memory card, eritémito the Addr field.
b. If data is to be stored on an external computer through the Test Set RS-232 serial
port (if available), enterd” into the Addr field.

Check theOpt i ons field to make sure it is correctly set up:

a. For an SRAM card:
EnterASCI | for saving data as an ASCII file.
EnterBDAT for saving data as a Binary-Data file.
As an option, you may entBEC=xxx, where Xxx" is the number of records
for each file. The Test Software defaultsto 80 records. However, if too small a
record size is used, you'll gah “End of file error” whenthetestis
run.)

b. For aDOSformat SRAM card, you may keep the Opt i ons field empty, or

you may enter any of the following key words:

EnterASCI | for saving data as an ASCII file.
EnterBDAT for saving data as a Binary-Data file.
EnterREC=xxx for the file record size, wheragXx” is the number of records
for each file. The Test Softwar e defaults to 80 records. However, DOS systems
automatically change record size if it istoo small.)
Enter a( dot ext ensi on) of 3 characters or less for the file name. For ex-
ample, all model ABCD radios tested may be organized to have a “.ABC” file
extension.

the test operator is prompted to enter a file name where data is to be stored, the protocol

for the mass-storage device being used must be followed.

Hierarchial directory paths are not allowed, and all files are created FORVAT ON'.
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External Switch Doesn’t Switch

External Switch Doesn’t Switch

« Verify that you have made the correct entries to the TES@Sr nal Devi ces
screen for the switch that you are using.
* Check the connections to the Test Set DB-37 connector.

« If you are using the Radio Interface Board, verify that the option is installed and
properly connected to the external switches.

See chapter 3, " Making Connections' .
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Memory Space Problems

Memory Space Problems

The program uses a substantial amount of the Test Set RAM space. If you see a
message that indicates a memory problem, check the memory space that has been
used. To determine the memory space used:

1

L oad the program, if it is not already loaded, by pressing USER (Run Test ) and
waiting for the program display to appear.

2. Press SHIFT CANCEL to stop the program.
3.

4. PressSHIFT SAVE.

5.

Press DUPLEX to exit the TESTS screen.

Read the number in front of f r ee nenory.

If this number is afew percent or less, you may get an error message after saving
additional set-upsto SAVE registers.

If you do not have sufficient memory space available, you may need to delete
unnecessary save registers.

To delete save _recall registers:

1
2. PressRECALL.

3.

4, Pressthe ON/OFF button again to answer YES.

Press DUPLEX.

Press ON/OFF to clear register.
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Printing Problems

Printing Problems

O Check that the printer is turned on.

O Check that the HP-IB, parallel, or serial cable from the Test Set to the printer is
connected.

1. PressTESTS.

2. SelectPrinter SetupfromtheSET UP TEST SET list.

3. Checkthat Pri nt er wasselected inthe Qut put Results To:.

4. Check that the Test Set is correctly configured for HP-IB or serial printing:

a. Select Model and choose the most compatible printer model from the
Choi ces menu.

b. Select Pri nter Port and choosewhich printer port you are using.

c. If the HP-IB port was selected, check that the correct Pri nt er Adr s was
entered.

d. If the Serial port was selected, check that the /O CONFIGURE screen has been
set up correctly for the printer baud rate, parity, and so forth.

5. Refer tothe Test Set User’s Guidefor detail s about configuring the printer.
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Chapter 7, Problem Solving
Test Results are Unexpected

Test Results are Unexpected

If one or more tests fail unexpectedly, or you believe there is a problem with the
way tests are running, check the settings that are used for the tests.

1. PressTESTS.
2. Select Executi on Cond fromthe SET UP TEST SET list

3. Position the cursor to the Run Mbde field (in Test Execution Conditions) and select
Singl e Step.
a. Runthetest.

b. WhenthemessagePr ess conti nue when r eady isdisplayedinthetopline
of the IBASIC controller tests screen, press CANCEL to pausethe IBASIC
program.

4. FromtheTo Scr een menu, position the cursor to the desired instrument screen and
select it.

5. After viewing the instrument settings, press PREV to return to the TESTS screen.

NOTE: Do not alter the instrument settings. The IBASIC program will not re-configure the settings
when continue is executed. Y ou may alter settings to experiment with the measurement, but
the settings must be returned to the initial settings before leaving the instrument screen.

6. Pressk2 (Conti nue) toreturn to the IBASIC controller.

7. Pressk2 (Cont i nue) to continue the program.
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Test Set Doesn’t Power Up

Test Set Doesn’t Power Up

Check the AC or DC power connection and the setting of the AC/DC switch on
the rear panel. See the Test Set User’s Guide
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Error Messages

Error M essages

Many error messages are coded into the Test Set firmware and Test Software. If
the problem isrelated to Test Set operation, access the MESSAGE screen to see
any messages that have occurred since the instrument was turned on. To do this,
press the SHIFT then RX.

Many of the error messages are listed below, alphabetically, with a description of
the problem and possible corrections. If you see a message that is not described
here, press CANCEL, and then the MSSG key. Other related error messages may
be displayed.

For alisting of additional error messages, see the following manuals:

* Test SetUser’'s Guide

e Test SeProgrammer’s Guide

e Test SefAssembly Level Repair Manual

If you see an error message that contains a program line number, and it is not
listed in this section, please write down the message with the line number and call
1-800-922-8920 or contact your local sales representative.
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Error Messages

Error M essage Reference

ADC underdriven. Absolute value of the peak sampleislessthan 30 dB
below FS of the ADC.

The Analog to Digital Converter in the HP 83204A, Option 001 TDMA Dual-
Mode Cellular Adapter must have sufficient level applied.

* Check the level of the RF signal being applied to the Test Set.
1. Press DUPLEX.
2. Read the value on the power meter.
3. Compare this value with the PA output pass/fail limit.

Thetest will continue with this error present and the results will be displayed.
However, performance may be degraded.

ADC overdriven. Absolute value of the peak sampleisat the ADC full scale.

The Analog to Digital Converter in the HP 83204A, Option 001 TDMA Dual-
Mode Cellular Adapter must not be overdriven. This message may be displayed if
the transmitter is not being set to the correct power levels.

e Check the level of the RF signal being applied to the Test Set.
1. Press DUPLEX.

2. Read the value on the power meter.

3. Compare this value with the PA output pass/fail limit.

Thetest will continue with this error present and the results will be displayed.
However, performance may be degraded. The Test Set was unable to use the
synchronization word sent.

L lerdeyd
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Chapter 7, Problem Solving
Error Messages

An error free sync word was not found. The SyncL oc result isnot valid.
* The digital mode Base Station equipment may not be functioning properly.
1. Run the test on another TRU and see if this message occurs again.

If the message does not occur, it islikely that the Base Station equipment is not
functioning properly.

If the message does occur again, there may be a Test Software problem. Call
(1-800-922-8920).
« The level of the RF signal into the Test Set may be too low.

1. Press DUPLEX.

2. Read the value on the power meter.

3. Compare this value with the PA output pass/fail limit.

Channel error. Rangeis1to 799 and 991 to 1023. Change channel number in
the Channel Information (or Edit Frequencies) screen. Channel entries must
bein this specified range.

« Enter channel numbers into tRX Chan | nf o field on the Channel Information (or
Edit Frequencies). screen.

« TheTX Chan | nf o field for each of th&Chan #s is used to indicate the TRU
number to be tested.

e The lastRX Fr eq entry must be 1 to terminate the channel list.
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Error Messages

Data collection address cannot be set to 10. Program stopped.

The second serial port in the Test Set has an address of 10. It isused for TRU
control. The Seria port, having an address of 9, can be used for data collection. If
you are collecting datato an HP-IB device, you have to enter all three digits of the
address. For additional information, see" Data Collection (Saving and Retrieving
Test Results)" in chapter 6.

Duplicatefile. Over-write old file?

A file name can only be used once. The entered file name has the same name as
onethat is already stored on the storage media. If you answer Yes to Over-write
old file?, the old file will be over-written. Once afileis over-written, it is
unretrievable. There is no back-up.

Entry (TRU message) is out of range.

This error message is displayed if the message or values sent from the TRU to the
Test Set isnot within certain ranges.

¢ Check the firmware revision of the TRU, and determine if it is supported by the Test
Software (call 1-800-922-8920).

Error 80 during Procedure catalog. Catalog aborted.

This message is displayed when the Test Set is unable to load a Procedure from a
memory card.

* Check that the card is properly inserted and has Procedures saved on it.
ERROR 80 in (line number) Medium changed or not in drive Re- try?

This message is displayed when the Test Set isunableto receivevalid filesfrom a
memory card.

* Check that the card is properly inserted and has Procedures saved on it.
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Chapter 7, Problem Solving

Error Messages

Error in ANT switch number. Program stopped.

This message will appear if the Test Software has tried to select an ANT switch
number outside the range of 1 to 6. If this message appears, call
(1-800-922-8920).

Error in channel. Re-enter in RX Chan Info field.

The channels that are tested must be entered into the RX Chan | nf o field on the
Channel Information (or Edit Frequencies) screen. Thisfield isthe lower field in

the second column on the screen. Entry rangeis 1 to 799 and 991 to 1023. The TX

Chan | nf o field isused to indicate the number of the TRU to be tested.

Error in data collection information on cnfg screen.

This message is displayed if the file type or record number is not properly entered
into the External Devices (or Edit Configuration) screen.

To accessthe Ext er nal Devi ces screen:

1. PressTESTS.

2. Select Ext ernal Devi ces fromthe SET UP TEST SET list(orEdit Cnfg
fromthe Test Functi on field).

3. Verify that the entries are correct.
a. Data Cshould beenteredintheCal | i ng Narme field.

b. Check theentry inthe Addr field. See table 9 on page 242 in chapter 6,
" Reference (Alphabetical)" for the appropriate entries.

Error in PA switch number. Program stopped.

This message will appear if the Test Software has tried to select an PA switch
number outside the range of 1 to 8. If this message appears, call
(1-800-922-8920).
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Error Messages

HP-I1B Command not accepted. Option not installed.

This message may be displayed when the Test Software tries to control a non-
existent Radio Interface Board or non-existent other Test Set option.
e Check the Test Set rear panel for the Radio Interface connector.

» If no Radio Interface connector is present, your Test Set does not have this option
installed.

« If a Radio Interface connector is present, check the LIST_OPTS program to verify
that it is working properly.

» If RADIO INTERFACE is not listed on the screen, the radio interface board may
not be working properly.

» If RADIO INTERFACE is listed on the screen and this error occurs, there may be
an error in the Test Software or Test Set firmware. Call 1-800-922-8920.

To check which options are installed in the Test Set:

CAUTION: Loading this program into the Test Set memory will erase any other programs and Procedures
you have loaded. If you have not already done so, save your setups to a Procedure on an SRAM
card before loading the “LIST_OPTS” program. S&eocedures' on page 276.

1. Press TESTS.

2. Position the cursor to tigel ect Procedure Locati on (orLocati on) field
and select it.

From theChoi ces menu, seledROM

4. Position the cursor to tigel ect Procedur e Fi |l enane (orPr ocedur e) field
and select it.

5. From theChoi ces menu, seledtl ST _OPTS.
6. Press klRun Test) to display the installed options.
7. Check if RADIO INTERFACE is listed.
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Chapter 7, Problem Solving

Error Messages

Incorrect PA Switch Model in config scr, prog stopped.

The Test Software supports the use of the Test Set radio interface card to control
an external PA switch. Check the entries on the External Devices (or Edit
Configuration) screen. To accessthe Ext er nal Devi ces screen:

1. PressTESTS.
2. SelectExt ernal Devi ces fromtheSET UP TEST SET list(orEdit Cnfg
fromthe Test Functi on field).
3. Veify that the entry in the Model field is correct. Seetable 9, " Data Collection
and Logging Configuration" on page 242 for appropriate entries.
Incorrect RF Switch Model in config scr, prog stopped.

The Test Software supports the use of the Test Set radio interface card, to control
an externa antenna switch, or the HP 3488A Switch/Control Unit. Check the
entries on the External Devices (or Edit Configuration) screen. To access the

Ext ernal Devi ces screen:

1. PressTESTS.

2. SelectExt ernal Devi ces fromtheSET UP TEST SET list(orEdit Cnfg
fromthe Test Functi on field).

3. Verify that the entry in the Model fieldiscorrect. Seetable 9, " Data Collection
and L ogging Configuration" on page 242, for appropriate entries.
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Error Messages

Notrigger or clock is present.

The Test Set was unable to find the data clock and use it in subsequent data
recovery.

« The RF level into the Test Set may be too low. Check the level of the RF signal being
applied to the Test Set.

1. Press DUPLEX.
2. Read the value on the power meter.
3. Compare this value with the PA output pass/fail limit.

* The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

» Ifthe error persists, there may be a problem with the Test Set. Call 1-800-922-8920.

If the error does not recur, the Base Station may not be functioning properly.
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Error Messages

Parameter estimator did not conver ge.

The Test Set was unable to terminate the entry of asignal into the DSP board in
the HP 83204A,0ption 001. Test results are not displayed.

« The RF level into the Test Set may be too low. Check the level of the RF signal being
applied to the Test Set.

1. Press DUPLEX.
2. Read the value on the power meter.
3. Compare this value with the PA output pass/fail limit.

* The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

1. Ifthe error persists, there may be a problem with the Test Set. Call 1-800-922-8920.

2. Ifthe error does not recur, the Base Station may not be functioning properly, or the
frequency or other characteristic of the digital mode signal may be out of
specification.

Printer address cannot be set to 10.

The second Test Set seria port, Serial B, has an address of 10. It isused for TRU
control. The Serial port, having an address of 9, can be used for printing. If you
are using an HP-1B printer, you need to enter all three digits of the printer address.
See " Printing" on page 267.

Status = (Status) returned by the DSP

This message is displayed when the HP 11807B Test Software cannot recognize a
status message sent from the HP 83204A, Option 001 TDMA Dual-Mode Cellular
Adapter to the Test Set. If you suspect that the status message is a symptom of a
problem you are having please record the status displayed in the message and call
(1-800-922-8920).
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Sync word began on the 2nd bit of the symboal.

The synchronization word in the transmitted signal was not properly timed when
it was measured by the Test Set.

The digital mode Base Station equipment may not be functioning properly. If possible, run
the test on another transceiver that you know is working.
« If the error persists, there may be a problem with the Test Set. Call 1-800-922-8920.

« If the error does not recur, the Base Station may not be functioning properly.

The test will continue with this error present and results will be displayed.
However, the performance may be degraded.

Sync word contained errorsor was not found.

The synchronization word in the transmitted signal did not have the correct bitsin
it when it was measured by the Test Set.

« The RF level into the Test Set may be too low. Check the level of the RF signal being
applied to the Test Set.

1. Press DUPLEX.
2. Read the value on the power meter.
3. Compare this value with the PA output pass/fail limit.

* The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

1. Ifthe error persists, there may be a problem with the Test Set. Call 1-800-922-8920.

2. If the error does not recur, the Base Station may not be functioning properly.

Thetest will continue with this error present and results will be displayed.
However, performance may be degraded.
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Chapter 7, Problem Solving

Error Messages

Sync word wastoo soon in the burst.

The synchronization word in the transmitted signal did not have the correct timing
when it was measured by the Test Set.

* The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

» If the error persists, there may be a problem with the Test Set. Call at
1-800-922-8920.

» If the error does not recur, the Base Station may not be functioning properly.
Test results are not displayed.
Sync word wastoo late in the burst.

The synchronization word in the transmitted signal did not have the correct timing
when it was measured by the Test Set.

< The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

» Ifthe error persists, there may be a problem with the Test Set. Call 1-800-922-8920.
» If the error does not recur, the Base Station may not be functioning properly.

» Verify that the digital mode Base Station equipment is functioning properly.

Test results are not displayed.
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Error Messages

Synchronization to received data did not occur.
The Test Set was unable to use the synchronization word to recover the data sent.

¢ The RF level into the Test Set may be too low. Check the level of the RF signhal being
applied to the Test Set.

1. Press DUPLEX.
2. Read the value on the power meter.
3. Compare this value with the PA output pass/fail limit.

« The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

1. Ifthe error persists, there may be a problem with the Test Set. Call 1-800-922-8920.

2. If the error does not recur, the Base Station may not be functioning properly.

The HP 8921A must be configured in Control Mode. No other controllers
may be on the HP-IB bus. Do you want to put the HP 8921A in Control
Mode? Select desired softkey.

The Test Set can be set to operate inthe HP-IB Cont r ol modeor theTal k&Lst n
mode, using the I/O CONFIGURE screen. For this application, it must be set to
Cont r ol mode.

Pressthe USER KEY (Yes) to automatically change the entry on the 1/O
CONFIGURE screento Cont r ol mode.
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Error Messages

The HP 3488 switch isnot supported for PA switch. Change IBASIC Edit
Configuration Table. Program stopped.

If you are automatically switching the PA outputs into the RF IN/OUT connector
you must use the Radio Interface Board driving an external Switch Matrix. The
HP 3488A Switch Matrix can be used only to switch the receiver shelf inputs or
the RMC (or Duplexer) inputs (for RXA and RXB offset TESTs only) to the Test
Set DUPLEX OUT connector.

Thememory of the RX DSP board was exceeded.

The Test Set was unable to terminate the entry of asignal into the DSP board in
the HP 83204A, Option 001. Test results are not displayed.

e The RF level into the Test Set may be too low. Check the level of the RF signal being
applied to the Test Set.

1. Press DUPLEX.
2. Read the value on the power meter.
3. Compare this value with the PA output pass/fail limit.

« The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

1. Ifthe error persists, there may be a problem with the Test Set. Call 1-800-922-8920.

2. If the error does not recur, the Base Station may not be functioning properly.
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Error Messages

The user selected incompatible pass parametersin the analyzer fields.

The TDMA test screen contains values that the HP 83204A, Option 001 cannot
recognize.

* You may get this message if you exited the program and changed values on that screen.

» If this message appears as you are running the Test Software and you had not exited the
program, please call 1- 800-922-8920.

This softwarewill not run with firmwarerevision lessthan A.15.00 presently
installed in the Test Set. Consult softwar e usersmanual for correct firmware
revision.

To determine the revision of the firmware:

e Press CANCEL or shift CANCEL to pause the program.

e Press SHIFT CONFIG to display the CONFIGURE screen.

< View the revision number of the firmware in the upper right corner of the display.

Contact HP (1-800-922-8920) if you do not have the necessary revision.
Firmwareisinstalled in the Test Set by removing the instrument cover and
replacing the EPROMS in the controller section, and in some cases, the EPROM
on the signaling board.
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Error Messages

Timeout error from an external instrument.

This message will be displayed if the Test Set tries to control a device on the HP-
IB bus and is unable to do so for 5 seconds.

* Check that the HP-IB connectors are attached properly and are in working order.
* Verify that the HP-IB binary address switches are set properly.

< Verify entries made to the External Devices (or Edit Configuration) sé&xaen field
match the address on the HP-IB address switch, and that it is an allowable address (see
" Configuration" on page 241).

Timeout from HP 3488 at address (Address). Retry?
» Verify that the HP 3488 address switch is set properly.

« Verify entries made to the External Devices (or Edit Configuration) séwéen field
match the address on the 3488 address switch, and that it is an allowable address (see
" Configuration" on page 241).

» Verify that the HP-IB binary address switches are set properly.
Timeout from printer at address (printer address). Retry?
e Verify that the HP 3488 address switch is set properly.

« Verify entries made to the External Devices (or Edit Configuration) sé&xeen field
match the address on the 3488 address switch, and that it is an allowable address (see
" Configuration" on page 241).

« Verify that the HP-IB binary address switches are set properly.
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Error Messages

Timeout on Logger @ (address)

If the Test Software cannot log a TRU message within ten seconds, the program
displays this error message.

e Check the entries in the External Devices (or Edit Configuration) screen.

» If you are using an external device, check the cables, connections and address.

Weak clock. Difficult to find data clock phase.

The Test Set was unable to recover the data clock and use it in subsequent data
recovery.

« The RF level into the Test Set may be too low. Check the level of the RF signal being
applied to the Test Set.

1. Press DUPLEX.
2. Read the value on the power meter.
3. Compare this value with the PA output pass/fail limit.

* The digital mode Base Station equipment may not be functioning properly. If possible,
run the test on another transceiver that you know is working.

1. Ifthe error persists, there may be a problem with the Test Set. Call 1-800-922-8920.

2. If the error does not recur, the Base Station may not be functioning properly.

Thetest will continue with this error present and results will be displayed.
However, the performance may be degraded.
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Error Messages
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Using the HP 3488A Switch Matrix
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Using the HP 3488A Switch Matrix

THE HP 3488A
CANNOT SWITCH
THE PA OUTPUTS

The HP 3488A Switch Matrix can be used to automatically switch the receiver shelf inputs
or the Receiver Multi Coupler (or Duplexer) inputsto the Test Set DUPLEX OUT connec-
tor. The high power PA outputs cannot be selected with the HP 3488A switches. If you
want to automatically switch these outputs to the Test Set RF IN/OUT connector, use the
Radio Interface Board and an 8-way external switch.

If you choose to use an HP 3488A Switch Matrix to automatically switch input
ports to the Test Set DUPLEX OUT connector, two Option 15/HP 44476A
Microwave switch units must be installed. Each Microwave Switch has three
switch unitsin it.

Five switches are used to select which of the receiver shelf or RMC (or Duplexer)
ports are connected to the DUPLEX OUT of the Test Set. Short RF jumper cables
must be installed between the switches.

Connect the switches as described in figure 15 . The first number in the switch
identifier refersto the rear-panel switch row that it islocated in. The last number
refersto the switch column.

The External Devices (or Edit Configuration) screen must contain entries that
reflect the use of the HP 3488A. See" Configuration" in chapter 6 for the entries
you must make.

326
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Using the HP 3488A Switch Matrix

TESTS other
than offset: AITESTS
|
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JVW—O 100
Ant1  or RMCI1
' NC
1
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NO
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; —O! 200 :
I ) s
TO i :
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pupLex — 1 ° ; LOG o A4 o RMCA
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Using the HP 3488A Switch Matrix
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Glossary

AMPS Advanced Mobile Phone Service-  dvcc Digital Verification Color Code - A

The cellular system in use on the North code in TDMA signal, analogous to SAT,
American continent and on other that is used to identify co-channels of
continents. different cell sites.

BPF Band Pass Filter. A filter that Edit Cnf g (configuration) Title of an
increasingly rejects signals as their Test Set’s screen that allows you to set

frequency increases and decreasestowards,  (configure) printers, PCs, disks...
and then is outside of certain cutoff

frequencies. In the Test Set’s, audio band Edi t Fr eq (frequency) Function
pass filters are used to reduce the level Ofwh|ch allows you to edit the values of thd
out-of-band signals during certain test frequencies.

measurements.

Edit Par m(parameters) Function
CANCEL A key used to pause (stop) thewhich allows you to edit the values of the
IBASIC program running in the Test Set. test parameter§ee" TRU Parameter
Descriptions' on page 211.
card Refers to the memory card
containing the procedures for testing the Edit Seqn The Edit Seqgn feature
base station. allows you to select a single test and run it
or to create your own sequence of tests.
Choi ces Refers to a field in the lower
right of the Test Set’s screen that displaysgdi t Spec (specifications) Function
several possible functions for selection.  which allows you to edit the pass/fail limits.
See " Pasg/Fail Limit (Specification)
Cont i nue Proceed with the IBASIC Descriptions’ on page 229.
software program if it has been stopped
(paused). ESD ElectroStatic Discharge - A transfer
of electric charge from one place to another.
cursor Refers to the brightened region of Devices can be damaged by the energy
the Test Set’s screen used to indicate the transferred during the discharge.
field/function currently being accessed.
EVM Error Vector Magnitude - A
Del Step A function to delete a step in standard value that is used to determine the
the procedure. modulation accuracy of a TDMA signal.

Disp Loc A menu function which presents field An area on the CRT with an inverse
an assembly diagram that displays locationideo display éxanpl e) where entries
of the adjustable component. can be made.

DPA Dual-channel Power Amplifier. function Refers to a particular field,
feature, or operation of the HP 8921A.
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GN Abbreviationfor General. GN appears  key (USER keys) Keys refer to any of the
in sometitlesin the software and indicates ~ push buttons on the front panel of the HP

that it relatesto the general system, as 8921A. The USER keys are a specific
opposed to a transmitter (TX) or receiver grouping of keys labeled k1 to k5 which
(RX). perform the associated numbered function

in the action field located in the upper right
Hel p A feature providing specific or the screen. The USER keys are user
information about how to use the current programmable.

screen in the TESTS environment. This

feature is accessed by pressing k4 (Hel p)  knob The large tuning dial for cursor

from any TEST screen. Note: thisfeatureis  control located in the center of the Test

only available in the Test Set’s firmware Set'’s front panel. This knob is rotated to

above revision A.15.00. position the cursor on the screen and then
pressed to select the particular field or

HELP A feature providing additional Test function.

Set information accessed by pressing

SHIFT, then TX (HELP) keys. library A collection of the names of all of
the parameters, pass/fail limits, and tests in

highlight Refers to the brightened region the test software. The test software and the

(cursor) of the Test Set's screen used to Test Set’s firmware use the library, test

indicate the field/function currently being Software program code file, and a procedure

accessed. to run a customized application program. A
library is stored as a file on a memory card
HPF High Pass Filter. A filter that or other mass storage with its associated

increasingly passes signals as their procedure files.

frequency increases towards, and then is ) )
greater than, a certain cutoff frequency. InLocat i on  Where to retrieve or save a
the Test Set, audio high pass filters are usdgrticular testing procedure, for example,
to reduce the level of low frequency signalglisk, CARD, RAM, PC, etc.
during certain measurements.
LPF Low Pass Filter. A filter that
IBASIC Instrument BASIC is the increasingly rejects signals as their
computer language (code or software) useffequency increases towards, and then is
by the Test Set's built-in controller. The ~ greater than, a certain cutoff frequency. In
IBASIC software is downloaded from the the Test Set, audio low pass filters are used
HP 11807B OTP CARD into the Test Set'sto reduce the level of high frequency signals
RAM. This software is then used to controlduring certain measurements.
the Test Set during autotesting the base
station. measurement A series of calculations on
data measured by the Test Set providing a
initialize A card or disk must be formatted vValue to be compared against pass/fail limits
prior to storing data. HI/LO values to verify the performance of
the base station.
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Main Menu The screen accessed by
pressing the TESTS key, or k5 (Mai n
Menu). It isused to customize and execute
(run) automated testing.

Also referred to as the “TESTS” screen.

menu The Test Set's screen displays

various tasks to be selected with the cursor
control knob or the USER keys; this displaypeak+/- max A detector in the Test Set

is the menu.

message The upper portion of the Test

measurement or from the unit-under-tes
requirements.

pause Using the CANCEL key pauses t
running of IBASIC software in the Test S¢
and allows access to the keyboard
functions. CONTINUE allows the softwar
to proceed.

Aresso|o

that measures and computes the maxim
of the absolute value of the positive and
negative excursions of the measurement.

Set's screen is reserved for messages andor example, when an FM waveform with a
prompts. Messages give an indication of th&r'10 kHz and -9 kHz deviation is applied, 10

status of the Test Set, for examgstem
initialization.

MPA Modulating Power Amplifier.
MCPA Multi-channel Power Amplifier.

OTP One Time Programmable (OTP)
refers to a CARD on which code or date
may only be stored once; similar to ROM.

kHz will be displayed.

PRESET Sets the Test Set to its initial
power-up state.

procedure A shortened label for test
procedure. A procedure is a collection of
channels, parameters, pass/fail limits, and
testing order, saved in a file, that customizes
the test software to a specific application.

The HP 11807B software is shipped on anProcedures are made by editing existing

OTP memory card.

parameters Entries you make for

channels, parameters, pass/fail limits, and
testing order, and saving the resulting files
to a memory card, disk or internal test set

calibration data, cell site characteristics, or

test customization. They give you ﬂeXIblmyeorompts The upper portion of the Test Set

in the way you use the HP 11807B softwar

Default values for parameters are entered

into the software.

pass/fail limits Pass/fail limits are the

names of criteria verifying the performance

of the unit-under-test. Usually, the
associated measurement value must fall
within the HI/LO limits of pass/fail values

to verify performance of the unit-under-test.

Default values in the test software have
been derived from standard methods of

(inverse video field) is reserved for prompts
and messages. The prompt directs the user
to take some action. Messages give an
indication of the status of the Test Set.

RAM Random Access Memory - The
memory in the Test Set that is used to store
program code and data. The Test Set's
RAM is battery-backed-up, retaining data
and program code when the power is turned
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ROM Read Only Memory

RSSI Received Signal Strength Indicator -
A level in areceiver that isrelated to the
signal strength of the incoming signal.

Run Test Directsthe Test Set toload
the program from the current procedure and
begin testing (may take up to two minutes).

SAT Supervisory Audio Tone- A 5970
Hz, 6000 Hz, or 6030 Hz sine-wave signal
that frequency modulatesan AMPS cell site
voice channel transmitter. The signal is
transponded by the mobile station and is
used to help determine RF path integrity.

save Save and store are used
synonymously and refer to putting data or
software on some memory device, for
example, CARD, RAM, etc.

SCLPA Single-Channel Linear Power
Amplifier.

screen Refersto the video display of the
Test Set.

select To choose aparticular field or
function. Rotate the CURSOR CONTROL
knob and position the highlighted cursor on
the chosen field or function, then press the
knob. An alternative method is to press the
numbered USER key having the same
number as displayed alongside the desired
function.

sequence Themethod used in the Test Set
torunoneor more TESTsinadesired order.
A sequenceis entered using the TESTS
(Edit Sequence) screen.

SINAD Signal plus Noise And Distortion
divided by noise and distortion. A
measurement result that determines the
quality of an audio tone in the presence of
noise and distortion. A 12 dB SINAD value
is often used when measuring the receiver
sensitivity.

softkey Thenameof theset of keysnext to
the CRT display that can be assigned to
certain specia actions or fields. The keys
are also called USER keys.

specifications Specifications are the
names of criteriaverifying the performance
of the base station (used in fw below rev
A.15.00. See " Pasg/Fail Limit
(Specification) Descriptions' on page
229. The specification value may be
changed by usingthe Edi t Spec
function. Usually the associated
measurement value must fall within the HI/
LO limits of specification valuesto verify
performance of the base station. Default
valuesin the test software have been
derived from standard methods of
measurements.

SRAM Static Random Access Memory -
A data storage device. SRAM memory
cards can be used with the Test Set to save
programs and test results.

SSI Signal Strength Indicator - SSI is
synonymous with Received Signal Strength
Indicator (RSSI).

Step# Orders the sequence of tests, for
example, Step #1 may be Test_5, and Step
#2 may be Test_26, etc.
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store Store and save are used
synonymously and refer to putting data or
software on some memory device, for
example, CARD, RAM, and so forth.

TDMA Time Division Multiple Access -
A method used to reuse a frequency by
alocating the channel to anumber of digital
traffic channels sequentially in time.

Test Function A fidd, in the lower
left corner of the tests screen that provides
the editing features: Edi t _Seqn,

Edit _Freq,Edit_ParmEdit_Cnfg,
Proc_Myr,and| BASI C.

tests Tests are acollection of
measurements (or a series of other tests)
which verify aparticular specification value
or operation of the base station. A sequence
of tests are contained in atest procedure.

TESTSscreen The screen accessed by
pressing the TESTS key. It is used to
customize and execute (run) all automated
testing. Also referred to as the “Main
Menu”.

USER keys A group of keys located
immediately to the right of the Test Set’'s
screen that allow the user to more rapidl
select certain functions without rotating al
pressing the knob. These key assignme
are displayed in the upper right portion o
the Test Set's screen. The number on th
left of the function corresponds to the
number on the user key k1 to k5.

Aresso|o

values The scaler quantities or numbers
inserted in the inverse video fields of the
pass/fail limits or parameters. Units of
measure (dB, inches, volts, watts, etc.) are
contained in the pass/fail limits and
parameters.

VSWR Voltage Standing Wave Ratio - A
ratio that quantifies the level of reflected
power that results from the application of
forward power to a transmission line. A
VSWR of exists on a transmission line
terminated in its characteristic impedance.
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Numerics A B
1-800 help line, 48 additional services available, 48 base station
AdvancelLink, 250 control difficulties, 301
ANT_SWEEP modules tested, 42
procedure description, 119 BDAT filetype, 247
ASCII file type, 247 BER_TST
audio detectors used in the tests, 127 procedure description, 120
automatic selection using switch matrix,  block diagram, system, 54
67
Autostart Test Procedure on Power-Up,
290
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CAB_LOSS
procedure description, 119
cable fault
test description, 193
Cable Fault Test
cables and connectors needed, 52
cablelosstest
cables and connectors needed, 52
description, 100
cables
additional cables needed, not included
in accessory kit, 52
needed for VSWR (Return Loss), Cable
Fault, and Cable Loss Tests, 52
calibration
determining cable loss, 70
CANCEL, 266
card
how to insert, 76
CAT IBASIC command, 246
caution
Damage to the DUPLEX OUT Port, 60
damage to the Radio Interface Card, 67
Changing the Order of Tests, 80
channel information, 256
securing, 281
channel numbers
Initialization screen field, 101
specifying information, 83
Choices, 240
choose, 240
configuration
entering into TESTS (Edit Configura-
tion), 244
entries for data collection, 242
entries for logging, 242
entries for printing, 242
entries for switch path, 242
for data collection, 247
for terminal or PC operation, 253
no default entries, 245
overall description, 241
retention of settings, 245
table with entries, 242
where saved, 245
configuring an IBM-compatible PC with
HP Advancelink, 250

connecting a printer, 269
connection diagram
VSWR, cablefault, and cableloss mea-
surements, 52
connections
control of TRU/DRU, 62
diagram, 54
equipment, 54
for data collection, 65
for TRU/DRU control, 64
HP 3488A, 326
HP-IB printer, 66
no audio, 62
overall, 60
paralel printer, 270
receiver shelf, 60
RJ11, 64, 65, 66
RJ-11 connector, 269
RJ}45, 62, 64
Serid B, 64
Serial Port, 65
serial printer, 66, 269
Teledapt, 62
transmitter RF, 61
using Radio Shack RJ-11 adapter, 64
connectors
additional connectors needed, not in-
cluded in accessory kit, 52
needed for VSWR, Cable Fault, and
Cable Loss Tests, 52
Continue USER key, 266
continuing a paused program, 266
conventions used, 240
COPY IBASIC command, 246
copying files, 246
customizing testing, 78

D
damage
Radio Interface Card, 67
Test Set, 60
to the DUPLEX OUT port, 60
data collection
configuration entries, 242
connections of the Serial port, 65
description, 247
doesn’t work 302
entering the configuration fo247
example configuratior248
memory card part numbe260
retrieving data250, 263
saving to a memory card47
to a PC250
to a PC, setting u252
deleting a procedur@80
disk formats, LIF and DO47
DOS disk format247
DOS file type 247

336
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Edit Configuration
data collection to a PC, 252
entering into, 244
Edit Spec, 265
efficiency
how to maximize, 121
ENTER
key, 240
equipment needed, 44
equipment supplied, 43
error messages, 300, 308
escape sequences, 273
Exit, 292
exiting a program, 255
external devices
entering into, 244
table with entries, 242
external switch problems, 303

F

Factory Hot Line, 48
field

selecting a, 240
file types, ASCII, BDAT, DOS, and HP-

UX, 247

files

copying, 246
filters used in the tests, 127
frequency

editing values, 83

general description, 83
frequency counter gate time, 127
Frequency Table, 256
front-panel control characters, 253

G

Getting Started
begin testing, 37
loading the software, 29
Make Connections, 39
measuring and storing cable loss, 32
selecting a procedure, 30
Test System overview, 28
what's tested, needed4
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hardware problems, 300
Help, 292
HP 11807B +36H Start Up Assistance
(training course), 48
HP 11807B Software
description, 75
HP 3488A Switch/Control Unit, 54
connections to, 326
HP 44476A microwave switches, 326
HP-IB control annunciators, 257
HP-IB printer, 271
HP-IB printer connections, 269
HP-UX filetype, 247

IBASIC
copying files, 246
initializing RAM, 284
TESTS screen, 78
IBASIC commands
entering from aterminal, 246
If Unit-Under-Test Fails, 290
If Unit-Under-Test-Fails, 95
If UUT Fails, 290
Init Card, 292
Initialization screen, 101
parameter descriptions, 101
initializing an SRAM memory card, 262
initializing RAM disks, 284
items supplied in the software package,
43

L
LCR_RA

procedure description, 117
LCR_RB

procedure description, 118
library

definition, 91

saving, 91, 276
LIF disk format, 247
loading a procedure, 279
loading software, 75
Location, 76
logging, 258

configuration entries, 242

to aterminal or printer, 241

338
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Making Connections, 49 NT_RMC

MC Gains procedure descriptioi09
downloading, 128 NT_SHLF
entering, 128 procedure descriptioi08

measurement settings, 127
measurements, 127
memory cards
are used for, 259
how they’re powered?59
initializing, 262
inserting,259
OTP,259
removing,259
retrieving data from250, 263
saving data ta247
software,75
SRAM, 259
SRAM battery part numbe260
Static Random Access Memory
(SRAM), 260
storage space needexbl
write protect switch260
memory space
determining the amount use2)4
problems304
monitoring command£58

O
option

listing them,313
order of tests

printing, 267

saving,277
Output Destination289
Output Heading95, 289
Output Results289
Output Results Fog5, 289
Output Results T®5, 289
overview

testing,98
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P test results using firmware above revi-Q
parallel cable sion A.14.00272 QCK_RMC
part number, 270 TESTS Screeng,74 procedure descriptior,12
parallel port problem solving299 QCK_SHELF
printer connection, 66 external switch303 procedure descriptior,10
parallel printer connections, 270 memory space problem304
parameters, 211 printer problems305
editing values, 89, 264 Test Set doesn’t power upQ7
general description, 89, 264 procedure/6, 127
Initialization screen, 101 deleting,280
printing, 267 general descriptiorf1, 276
saving, 91, 264, 277 loading into Test Set memorg79
securing, 281 names276
part numbers saving,QL 277
base station connection kit, 44 securlng,_281
memory card battery, 260 un-securing282
parallel cable, 270 what is saved2_76_
Radio Shack R}-11/DB-25 adapter, 64  Procedure descriptions07
serial cable, 269 ANT_SWEEP,119
software memory cards, 43 BER_TST,120
SRAM Memory Cards, 260 CAB_LOSS,119
User’'s Guide43 LCR_RA,117
pass numbef81 LCR_RB,118
pass/fail limits 229 NT_RMC, 109
editing values86, 265 NT_SHLF,108
general descriptiorg6, 265 QCK_RMC,112
printing, 267 QCK_SHELF,110
saving,91, 265, 277 TDMA_RMC, 114
securing281 TDMASHELF, 113
pausing a test5, 266 TST_RMC,116
PC TST_SHELF,115
collecting data to250 procedures98
PRESET76 available on software carél9
print options product descriptior42
pitch, margins, paper size, typefaceprogram
273 exiting a programz255
printer stored in Test Set memor359
HP-IB, 271
output heading289
problems305
serial,271

printer connection
parallel port66

printers supporte®68

printing, 267
configuration entrie242
problems305
test results289
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Radio Interface Card
drive characteristics, 69
pinouts, 67
RAM disk, 283
initializing, 283
RCU
control difficulties, 301
REC=
default entry, 248
entering record number, 248
to set record size, 248
retrieving data from amemory card, 250
RJ-11 connectors, 287
RSSI offset, 122
RSS! offsets
downloading, 128
entering, 128
Run Mode, 290
running tests
overview, 73
RX1-6 cable loss
Initialization screen fields, 106

S
saving
procedure, 91, 277
test procedure, 91
test results, 247
sector
Initialization screen field, 103
Sector X,Y,Z RSSI gain
Initialization screen fields, 105
SECURE IT ROM program, 281
securing a procedure, 281
select, 240
self test failed, 300
Send PATYPE Cmd
Initialization screen field, 102
sequence
changing, 80
general description, 80
saving, 91
Serial B port
use of, 62
seria cable
part number, 269
Serial Port, 286
seria port
B, 286
primary, 286
seria port connections
figure, 287
serial printer, 271
serial printer connections, 269
settings
used in the tests, 127
slot number
Initialization screen field, 101
softkeys, 291
software
error messages, 308
features, 46
functions, 45
how to load, 76
loading, 75
overview, 73
stopping the, 266

specia display conventions used, 240

specifications
editing values, 86
general description, 86, 265

saving, 91
specifying channel information
general description, 83
SRAM
memory cards, 260
starting up, 76
stopping atest, 75, 266
stopping the program
using Test Execution Conditions, 95,
289
switch
configuration entries, 242
doesn’t switch303
switch matrix
automatic selection usingy
supplying power to69
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TDMA_RMC
procedure description, 114
TDMASHELF
procedure description, 113
terminal emulator
configuration, 253
DataStorm Technologies,
Comm, 250
HP AdvanceLink, 250
Test Execution Conditions, 95, 289
test parameters
editing values, 264
general description, 264
test procedure, 91
saving, 277
Test Procedure Run Mode, 95, 290
test results
output failures, 289
printing using firmware above revision
A.14.00, 272
retrieving from a memory card, 250,
263
saving, 247
where sent, 289
test results unexpected, 306
Test Set
doesn’t power up307
how to determine setting306
Test Set consists of4
Test Set description
HP 8921A,72
HP 8921A, Option 50044, 72
HP 8921D 44, 72
Test System
overall description42
test time 266

Inc. Pro-

TEST_01 - TRU Read and Store TRU

Settings128

TEST_02 - RXA SINAD Sensitivity] 31
TEST_03 - RXB SINAD Sensitivityl 33

TEST_04 - RXA SAT Detectiorl,34
TEST_05 - RXB SAT Detectior,35
TEST_06 - RXA ST Detectior,36
TEST_07 - RXB ST Detectiord37
TEST_08 - RXA RSSI Linearityl 38
TEST_09 - RXB RSSI Linearity, 42
TEST_10 - RXA RSSI Offset,43

TEST_11 RXB RSSI Offsel,44 TEST_42 - RXB Bit Error Rate (BER),

TEST_12 - RXA RSSI/MCGAIN Offset 199

and Gain]145 TEST_43 - RXA Bit Error Rate (BER)
TEST_13 - RXB RSSI/MCGAIN Offset Screen200

and Gain149 TEST_44 - RXB Bit Error Rate (BER)
TEST_14 - RTA Audio Levell50 Screen204
TEST_15 - RTB Audio Levell51 TEST_45 - RX and RXD Quick Tests,
TEST_16 - TX Frequency Erroth2 205

TEST_17 - TX Maximum Power and TEST_46 RXD Quick Test209
Power Level153 testing order
TEST_18 - TX SAT Frequency and De- securing281
viation, 157 testing overview98
TEST_19 - TX Residual AM158 testing philosophyl21
TEST_20 - TX Residual FM,59 tests
TEST_21 - TX Wideband Data Devia- entering a sequence &0

tion, 160 environment and condition89
TEST_22 - TX 1 kHz Tone Generator, pausing,/5

162 pausing or stoppin@,66
TEST_23 - TXD TDMA Uncalibrated required order127

Power,163 running,75
TEST_24 - TXD TDMA Calibrated Pow-  stopping,75

er,165 TESTS (Edit Configuration)

TEST_25 - TXD TDMA Adjacent Chan-
nel Power167
TEST_26 - TXD TDMA Modulation Ac-
curacy,168
TEST_27 - RX Standard Tests[0
TEST_28 - TX Standard Tests{3 training course
TEST_29 - RX Quick Test4,75 HP 11807B +36H Start Up Assistance,
TEST_30 - TX Quick Test4,79 48
TEST_31 - TXD Standard Tests31 transceiver testing
TEST_32 - GN MPA LED Alarm and individually, 121
TRU Display,183 testing shelf as a unit21
TEST_33 - GN Standard MPA and ANTTRU settings
Connections184 downloading,128
TEST_34 - GN Laptop Emulatot85 entering,128
TEST_35 - GN Manual Switch Control, printing, 129
187 TST_RMC
TEST_36 - GN Data Collection File procedure descriptioi,16
Transfer,188 TST_SHELF
TEST_37 - GN Swept Return Lods39 procedure descriptiod,15
TEST_38 - GN Discrete Return Loss,TX cable loss
192 Initialization screen field106
TEST_39 - GN Cable Fault93 TX power
TEST_40 - GN Cable Los$94 Initialization screen field103
TEST_41 - RXA Bit Error Rate (BER),
196

entering into244

TESTS (Edit Configuration) screen
typical, 241

TESTS (Pass/Fail Limits) screen
entering into265

342
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unexpected test results, 306 VSWR Test
Updated Software Service, 48 cables and connectors needed, 52
user key, 240
USER keys, 291
Abort, 291
Clr Scr, 291
Continue, 291
Delet Stp, 291
Delete Ch, 291
Done, 292
Edit Freq, 292
Edit Segn, 292
Edit Spec, 292
Insert Ch, 293
Insrt Stp, 293
Laptop, 294
No, 297
Not Set, 294
Page Down, 294
Page Up, 294
Print All, 295
Prt Full, 295
Repeat, 295
Reset DRU, 295
Retest, 295
Run, 295
Run Test, 296
RX Test, 296
Sngl Step, 296
Start Tst, 296
Stop Test, 296
Tns Loud, 296
Tns Off, 296
Tns Quiet, 296
TRU Data, 292
TX Test, 297
Yes, 297
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